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EXECUTIVE SUMMARY 

Raytheon Engineers & Constructors Inc , which is a consolidation of United Engineers and 
Constructors and the Badger Company, (RE&C) conducted feasibility studies funded by a US 
Trade and Development Program grant (TDP) under a contract with the Mongohan Fuel and 
Energy Ministry (Ministry) to evaluate the conditions and needs of the energy sector, including 
power plants, electnc power transmission and dispatch facilities and distnct heating systems 
Included as a part of the studies were evaluations of the energy sector, distnct heating, dispatch 
facilities and energy sector organization, management, accounting revenue and information 
systems 

The effort included on-site surveys, interviews and meetings with Ministry personnel to review 
findings, develop budgetary cost estimates and make recommendahons for equipment, matenal 
or structures replacement, repar or upgrade 

As a result of this effort RE&C identified a need to assist the Ministry in procurement of critically 
needed spare parts for its power and heatmg plants This subsequently resulted in a contract to 
RE&C by US AID (AID) btled or known as the Mongolia Emergency Heat and Power Project 
No 1 Soon after the contract to provide assistance for the power plant sector was signed, RE&C 
was requested by AID to provide assistance in the coal mine sector Because RE&C lacked 
technical expertise in coal mining engineenng and operabons and mantenance, AID inihally 
utdized Parsons-Mane, Inc (PMI) to assist RE&C, which focused on coal mine sector 
procurement Later in the project PMI's ass~stance was withdrawn and AID instructed RE&C to 

@ issue a sole source subcontract to Momson-Knudsen Corp (M-K) to provide coal mine sector 
technical assistance 

This project initially involved the engineenng, design, procurement, delivery and installation of 
equipment for all of the Ministry's major power plants plus an effort to provide instrumentation 
and controls for the coal pulvenzing systems at Plant No 3 in Ulaanbaatar dunng the winter 
heating season of 1992-1993 The controls upgrade was required to mitigate frequent explosions 
at this plant The required equipment for the power plant sector and their order of importance 
were developed during the discussions and on-site surveys performed in developing and 
completing the feasibility study of the TDP project 

In addition to having operational control over Mongolia's power plants, heating plants and coal 
mines, the Ministry also controls two semi-independent procurement companies, one for power 
and heating plant procurement (Erchim Impex) and one for coal mine procurement (Nuurs Co ) 
The mantenance entry order and traclung systems in the power and heatmg plant sector are 
entuely manual with no adequate methods to track pnonty equipment/commodity needs 
Consequently, Erchim Impex ends up with large procurement lists for all power plants with llttle 
ability to distmguish pnonties from one plant to the other Additionally, the procurement cycle 
tends to reflect annual requirements based on central planning concepts left over from Mongolia's 
recent past 
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As indicated previously, the inihal power sector needs and pnonhes were reflected in a list of 
needed procurements developed by RE&C at the conclusion of the TDP study The methodology 
employed in the development of this list involved a senes of meetings with the chief engineers 
of all of the significant power plants in Mongolia At these meebngs, individual plant O&M 
needs were ident&d, pnontized and then force ranked for the power sector as a whole 
Subsequent to this effort AID and PMI personnel visited Mongoha without RE&C and met wth 
Erchim Impex and Nuns personnel This resulted in a different procurement list which was based 
on procurement pnonhes largely reflecting the procurement organizabons' needs and pnonbes 
which did not, in cases, reflect the O&M needs of the power plants RE&C did not discover that 
key operabons personnel were not involved in the PMIIAID meebngs in Mongolia until much 
later m the project This resulted m much confusion and wasted bmeleffort in the power sector 

It was discovered that there was wide spread confusion within the Ministry's procurement 
organizations (Nuurs and Erchim Impex) regarding the deals  of the AID assistance project 
Nuurs and Erchim Impex personnel both clearly believed that AID would simply transfer US 
dollars to them for procurement Thus, they entered into a senes of "contracts" with 
Commonwealth of Independent States (CIS) Onginal Equipment Manufacturers (OEM's), without 
sufficient funds Dunng ajoint RE&C/AID meeting with the Ministry early in the project, AID'S 
Mission Officer clearly stated that AID would not provide funds to cover these "contracts" 
Unfortunately, a pnme dnving force behind these procurement organizahons was not to focus on 
operabond mamtenance needs, but rather to focus on procurement to "pay off" these "contracts" 

In general, this was not the case in the coal mine sector The pnme reason for this is that Nuurs 

@ has a much closer and more coordinated involvement with coal mine operations than Erchim 
Impex does with power and heating plant operahons Another factor is the relative magnitudes 
of power sector procurement as compared to coal mine sector procurement (more power plants 
than coal mines and more partslcommodit~es in a power plant than in a coal mme operahon) An 
obvious solution to these problems is a computer based mamtenance order entry and traclung 
system for power plants and coal mines The need for this was identified and quantified by 
RE&C in the TDP feasibility study Copies of a report dealing with this issue were provided to 
AID by RE&C 

For cost and schedule reasons, the majority of the mechanical parts and commodities needed in 
both the power/heatmg plant and coal mine sectors could only be provided by the OEMs in the 
former Soviet Union or CIS Malung procurements in the CIS is extremely difficult and 
specialized procedures had to be developed to accomplish this (See secbon 4 1 of the Phase I1 
Installation Strategy Report for specifics ) Until the mechanical equipment for which parts are 
required is rebred or replaced, this will always be true However, if more time and money 
becomes avadable, more procurements can be made in the US The approximate dollar value of 
CIS procurement will uhmately amount to approximately $5,392,000 The dollar value of US 
procurement will amount to approximately $3,147,000, including freight forwardmg costs The 
total dollar value of the UE&C/AID contract is $10 735 million, including change orders of 
$500,000, $1 3 nullion and $135,000 



Dunng the spnng of 1993, value engineenng services were provided under the Component I 
RE&C Contract for the power plant and coal mine sectors The products of this effort included 
the development of recommended spare parts lists for the 199311994 and 199411995 heating 
seasons, recommendations for improvements for plant and mine operations and mamtenance, and 
detaded recommendabons for restructuring the existing spare parts inventory control and ordenng 
systems 

An RE&C procurement specialist traveled to Mongolia in March 1993 to obmn background data 
Through his work and cooperative efforts by Erchim Impex and the Ministry, RE&C developed 
pnonhzed lists of cntical spare parts for Power Plant No 3 and the Darkhan Plant 
Recommendahons for capital improvement programs to Improve power plant housekeeping and 
mamtenance were made together with esbmates of cost 

An O&M traning program outline was prepared for the power plant sector focusing on the needs 
of Power Plant No 3 and the Darkhan plant, together with a schedule and detaded estimate of 
cost to implement the program RE&C also prepared an outline for a minimum level Total 
Resource Allocabon and Control (TRAC) system to integrate spare parts and equipment 
management data with preventative and outage mantenance planning 

Under the subcontract to Mormon Knudsen, RE&C provided for value engineenng and technical 
assistance services for the coal mine sector Dunng the spnng, M-K developed detiuled 
procurement recommendabons, developed an outline for tra~ning improvements, and prepared a 
senes of recommendahons for spare parts inventory and ordenng system improvements 

At the request of AID, M-K also provided a management overview study for the Shivee Ovoo 
Mine, which mcluded a conceptual mine plan, capital and operating cost estimates, and schedules 
for engineenng and construcbon 

The lists of pnonty spare parts for the power plant and coal mines, recommended power plant 
capital improvement programs, mmng program outlines, cost estimates and schedules were 
documented for presentahon at the Value Engineenng (VE) Session held in Mongolia dunng the 
last week of Apd The VE work prepared under this contract will enable the next phase 
contractor to start with sufficient background and pnontized lishngs of procurements in sufficient 
time to expedite the purchase and delivery of equipment and matenals pnor to the start of the next 
heahng season 

In conclusion, the overall success of this project (which can only be qualitatwely estabhshed with 
the passage of bme) was adversely impacted by two significant events The first is the late date 
of contract signing (September 30, 1992, two weeks before the start of the heatmg season) and 
the second was the almost total cessation of ral  fre~ght movement in the Russian ra l  system 
There were reasons for both of these events but there proved to be precious little that RE&C 
could do about them 
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1.0 INTRODUCTION 

This report constitutes the Final Report prepared by Raytheon Engineers and Constructors under 
Contract No 438-0003-C-00-2350-00 for the US Agency for International Development (AID) - 
Thaland The work has been performed in accordance with the Contract scope of work as 
defined in , Section C, Articles I through V and Amendments Numbers 1, 2 and 3 

The Government of Mongolia continues to be faced with an on-going cnsis in its powerlenergy 
and mining sectors The pnmary factors contributing to the crisis include a) outdated power 
plants and central hot water heating systems designs b) lack of spare parts andlor the necessary 
hard currency to purchase replacement parts c) lack of heating oil to supplement the firing of 
low grade lignite fuel, d) inefficient mining, fuel preparation, and transport systems and e) 
limited knowledge of energy conservation measures (ECMS) and the lack of expertise and 
matenal to implement the ECMS 

To further compound these issues, mamtenance, repan and upgrade of systems and equipment 
which are in-place is even more difficult, due to the fact that all of the equipment is of Soviet 
or Eastern European ongin 

AID retamed Raytheon Engineers and Constructors (RE&C, formerly United Engineers and 
Constructors) for engineering procurement1 installation expertise to identify problem areas, 
propose solutions, and provide domestic and overseas procurement and technical services to the 
power plant and coal mine sectors This report presents a summary of the work which has been 
accomplished in the three completed project phases 

@ Report contents are organized by Phase highlighting major project accomplishments and 
milestones 

Included in the appendix are copies of the Phase I Report and the Phase I1 Installation Strategy 
Report which have been previously submitted 

The Phase I Intenm Report outlined the proposed procurement plan and provided a preliminary 
list of items recommended for procurement for the power plants The Phase I1 InstallaQon 
Strategy Report documented equipment procurement procedures, shipping and acceptance 
procedures, descnbed the instrumentahon and controls modification scope, installation plan for 
the new control systems and testing procedures Most importantly, the Phase I1 Installation 
Strategy Report summanzed the history of the project procurement process dunng Phases I and 
I1 and addressed problem areas related to establishing purchasing pnonties 

A copy of the Phase I11 Act~vity Summary Report is provided in the Appendix to document the 
accomplishments of the Phase 111 installation work This report includes a descnphon of the 
systems installed, discusses the benefits prov~ded by the new hardware and systems, and 
documents the status of the field teshng and system tuning program as of Apnl 30, 1993, the 
date of departure from Mongolia of the field supervision team 

Copies of reports documenting the achvities of the project's coal mine technical service sub- 

@ 
contractor, Momson Knudsen Corporation, have been included for reference in Appendix I 



2 0 PURPOSE AND SCOPE 

The objechve of this project was to idenhfy problem areas likely to prevent safe and efficient 
operabon of Mongolia's power plants dunng the winter of 92/93, b) develop solutions to the 
defined problems, c) purchase and deliver necessary spare parts and commodi~es required to 
effect the solutions, and d) provide technical assistance to assure proper installation and 
operahon of new equipment or systems provided to improve plant operahons 

Specific tasks which were iniOally defined for accomplishment of the stated objectives included 
the following 

Building on the experience gamed from the completed TDP Feasibility Studies, RE&C 
was to observe and analyze the coal supply, preparabon and handling operahons at 
Power Plant No 3 in Ulaanbaatar and the Darkhan Plant to identify problem areas and 
areas requinng improvements Specific attention was to be pad to identifying the cause 
of explosions at Power Plant No 3 and designing corrective actions 

Observe and analyze Power Plant No 3 and Darkhan station power and distnct heatmg 
systems and identify reparable /replacement parts necessary to mantam 92/93 heatmg 
season operations 

Review the possibility of using spare parts from similar eastern European plants, using 
the assistance of a Mongolian Ministry engineer 

Prepare equipment, commodity and instrumentahon specifications required for 
procurement on an expedited basis 

Procure equipment and supplies in accordance with AID regulations and direchon 
received from the AID project office 

Arrange for transport, export, receipt and storage of all spare parts, commodibes and 
equipment pnor to transfer to the GOM 

Manage, supervise and where necessary provide technical installation assistance for 
installation of new systems which inibally included new Feedwater Evaporators and new 
boiler plant instrumentation and control systems The scope of work for the feedwater 
evaporators was subsequently deleted dunng the project by AID and the GOM 

Provide technical assistance in the testing and check-out of instrumentation and control 
systems to assure proper operabon 

Provide all necessary engineering support and technical assistance, as dlrected by AID, 
to keep power supply and distnct heatmg systems operatmg dunng the 92/93 heating 
season 



Complehon of the work tasks was onginally scheduled to be accomplished in four phases defined 
by AID as follows 

@ Phase I An initlal work phase to include identification of problems, inihal determinahon 
of emergency procurements and development of lists, specificabons, and 
processes 

Phase I1 A project phase which included finalizahon of equipment specifications, inquiry 
documents, purchase of spare parts, related commodihes, and required tools for 
installahon, paclung and shpment of procurements 

Phase III This was pnmmly a field phase which was to focus on receiving of shipments, 
and provision of technical assistance to oversee the installabon and testing of new 
power plant equipment and systems 

Phase IV This was a phase identified to provide addibonal services such as enginemng, 
procurement, shipment of equipment and supplies and installabon assistance if 
necessary, and requested This Phase was defined onginally to extend to June 
30, 1993 Project funds allocated for Phase IV services were transferred by a 
Contract Modification to provide addihonal funds for Phase 11 equipment 
procurement dunng February of 1993 



3.0 SUMMARY 

1 Accomplishments 

The purpose of the AID Grant Project to the Government of Mongolia (to the Fuel and Energy 
Mimstry) was to assist the Mongolians in their attempt the provide reliable heat and power to 
the population dunng the 1992 - 1993 heating season 

Funding to accomplish the objectwe was limited and fell short of the needs of the power plant 
and coal mine sectors 

The needs of the poweriheating plants and coal mines are extensive and continued procurements 
and technical assistance must be provided to sustam operation of the country's distnct heating 
and power distnbubon systems in the future Recommendations for future procurements and 
technical traning were presented by RE&C at the Apnl 1993 Value Engineering Session 

Within the hmitahons of avalable funding, RE&C provided engineering, procurement and 
technical assistance to both the power plant and coal mine sectors The following bnefly 
summmzes the major accompl~shments of this project Further deh l  of supporhng services 
provided is descnbed in the report and appendix secbons which follow 

a In Phase I, RE&C's instrumentation and control's team provided detaled 
recommendations for improving pulvenzed coal feed system operabons at Power Plant 
No 3 in Ulaanbaatar Due to limitabons in project funding, work scheduled for the 
Darkhan Power Plant had to be postponed 

The recommendations resulted in the procurement and installahon of $750,000 of new 
systems and hardware to automate pulvenzed coal feed controls and provide alarm 
systems to alert plant operators of coal flow supply problems within the bunkers and at 
the high pressure boiler burners These improvements are an important first step toward 
providing a state-of-the art boiler control system The modificabons and systems were 
designed to be expanded upon in the future as additional funding becomes avalable 

b In Phases I and 11, RE&C technical specialists provided demled recommendations for 
new parts, systems and consummables necessary to keep the power plants operational 
dunng the 1992i1993 heahng season and for the near future 

Engineers travelled to Mongolia in October and December of 1992 and January 1993 to 
coordinate procurement requirements and purchasing pnonties with AID, the Ministry 
of Fuel and Energy, plant O&M personnel, and the government's procurement agencies, 
Erchim Impex and Nuurs 

A similar effort was provided dunng Phase I1 by the Momson Knudsen team with coal 
mine O&M and Ministry personnel 



Lists for procurement of power plant and coal mme equipment, spare parts, and 
consummables were developed, pnonbzed and reviewed with AID These items were 
placed on a project engineenng and procurement schedule Numerous revisions were 
made to the engineenng and procurement schedule dunng the course of the project as a 
result of pnonty changes which were dnven by the changing nature of the O&M 
requirements of the power plants and coal rnines and by conflictmg O ~ J ~ C ~ V ~ S  within the 
Ministry (specifically the objectives of the operating personnel and those of the 
procurement organizahons which were not always the same ) 

As a result of these changes in direcbon a number of items were deleted from the pnonty 
list, and not purchased Typical items included in this category of deleted equipment 
included Feedwater Evaporators, Boiler Feed Pumps, Distnct Heating System Heat 
Exchangers, Pulverizer Spare Parts, Turbine Auxiliary Systems and Ash Sluicing System 
Pumps and valves 

For technical, cost and schedule reasons, a large amount of the parts and commodibes 
which were needed for the powerlheating plants and coal mines could only be prowded 
by onginal equipment manufactures in the former Soviet Union or Commonwealth of 
Independent States (CIS) The Installation Strategy Report, which is included in the final 
report appendix, documents the history of the entire procurement process including CIS 
procurements 

The need for sourcing spare parts from the CIS will continue to be an issue until 
mechanical equipment for which parts are required is retired or replaced 

Overall, RE&C placed forty-four purchase orders for power plant and coal mine 
procurements Total dollar value of procurements including freight forwarding costs is 
approximately $8,539,000 

c Technical assistance was provided by an RE&C field team to supervise the installation, 
testing, and check-out of instrumentation and control systems provided by this project 
The work completed dunng Phase I11 of the project is described in deb1 in the Phase 
I11 Achvity Summary Report included in the appendix 

The team was successful in completing the installation of all system hardware, and 
provided tramng to enable the plant operating staff to complete checkout and tumng of 
control systems on boilers and auxllianes which were unavalable for final chechng and 
testmg (due to need to keep the boilers on-line or due to boller outages, equipment 
related issues, i e boiler re-tubing or pulverizer outage) 

d The project provided value enginemng services including listmgs of recommended spare 
parts for the l993/ 1994 and l994/ 1995 heating seasons, recommendations for O&M 
traning improvements, and spare parts inventory control system improvements for the 
power plant and coal mine sectors 



An RE&C procurement specialist travelled to Mongolia in March, 1993 to develop a 
pnontized hst of cntical spare parts for the power plants, and met with representahves 
of the Central Energy System, the Power plant O&M staff, and Erchim Impex An 
O&M tranlng program was developed focusing on the needs of Power Plant No 3 and 
the Darkhan plant dunng the next two years RE&C also prepared an outline for 
recommended improvements to the spare parts inventory system for the power plants 

Under a sub-contract to Mornson Knudsen Corporahon (M-K), RE&C provided for 
value engineering and technical assistance services for the coal mine sector 

Value engineemg included the development of detaled procurement recommendabons, 
development of an outline for traning improvements to be insbtuted at the coal mines, 
and recommendations for spare parts inventory and ordenng system improvements The 
M-K field team also provided instrucbon m the use of state-of-the art explosive blast 
delays 

A management overview study for the Shivee Ovoo mine was prepared by the Mormon- 
Knudsen Corporahon T l s  study included development of a conceptual rmne plan, 
capital and operabng cost estimates, and schedules for engineenng and construcbon 

Value Engineering Recommendabons for the coal mine sector and the management 
overview study have been documented and are presented in Appendix I 



4.0 PHASE I WORK ACCOMPLISHED 

The project was onginally organized to be executed in four dishnct project phases The first 
phase was intended to be a planning phase dunng which RE&C was to identify deficiencies 
noted within the power plants, in pmcular the causes of explosions at Power Plant No 3, 
determine needs for spare parts, and develop procurement lists, specificahons and a procurement 
plan addressing purchasing procedures and decision malung processes 

Phase I was scheduled to extend from July 15 to september 30, 1992 

Major tasks accomplished dunng this phase included 

- Complebon of a plant inspecbon to survey exlsbng instrumentahon and control systems 
and review boiler pulvenzed coal feed systems This survey was made by a RE&C 
instrumentabon and controls team dunng a tnp to Mongolia from July 16 to July 31, 
1992 

- Preparabon of a Phase I Intenm Report which outlined the proposed RE&C procurement 
plan and presented a preliminary hsbng of recommended I&C components and pnonty 
spare parts for procurement 

- Attendance at a status planning session held at the AIDIWashington office from August 
18 through August 20, 1992 The purpose of the planning session meetmgs was to 
review the project procurement plans, perform value engineenng and finahze a pnonty 
lisbng of cnbcal spare parts for the coal mine and power plant sector 

- Complebon of a field tnp to Germany by a RE&C engineer to identify, select and 
arrange for shipment of surplus spare parts offered by the German government for use 
in the Mongolian power plants 

- Development of the engineering and procurement schedule to be used as a basis for 
project cntical parts and system procurements 

4 2 Pulvenzed Coal and Plant Instrument and Control Inspection 

Dunng the perrod from July 16 to July 31, 1992, Mr William Cunningham, Chief 
Instrumentation and Controls Engineer for the Boston Office of RE&C, led a field survey of 
plant control systems, pulverizer and boiler operahons He was accompanied by Mr Arkardi 
Katsnelson, an instrumentation and control specialist who is fluent in Russian and also funcQoned 
as the team interpreter Both gentlemen had visited Mongolia previously dunng the winter of 
199111992, as part of the engineenng team which completed feasibility studies for plant 
rehabilitahon funded by a U S trade and Development Program grant 



The intent of the July survey was to build on knowledge obbned dumg complehon of the 
feasibility study, by reviewing current boiler operatmg conditions and parameters, and provide 

@ recommendations for improvements to plant control systems at Power Plant No 3 to reduce the 
possibility of pulvenzer explosions and improve boiler avalability 

As a result of this trip, RE&C engineers prepared a listing of systems and hardware 
recommended for procurement This list became the basis for the mstrumentation modificabons 
work Items Included in the onginal list were 

- New transmitters to replace current units 
- Replacement motors for damper dnves 
- No coal alarm for feeders 
- New RTD's for pulvenzer outlet temperature measurement 
- New RTD's & meters to monitor transport a r  temperatures 
- New controllers for pulvenzer temperature and pressure control 
- New flame scanners and cooling a r  fans 
- Oxygen analyzer for boiler outlet 

A copy of the report descnbing detads of the July, 1992 field tnp is included in Appendix B of 
the Installahon Strategy Report The Installation Strategy Report is its entirety has been included 
as an attachment to this Final Report as Appendix E 

4 3 Phase I Interrm Report 

@ The Phase I Intenm Report was prepared m August and submitted to AID/Washington on 
August 14, 1992 

This report documented the procurement plan proposed by RE&C and provided a preliminary 
list of items recommended for procurement for the power plants 

The RE&C plan focused on accomplishing the following sequences of tasks to procure 
equipment and supplies in accordance with AID regulations 

a RE&C would solicit firm pnced proposals from Vendors for commodity items and 
engineered equipment The plan was to request proposals to be submitted within a two 
(2) or three (3) week span of time, depending on the nature of the item 

b Demled procurement/shipping schedules were to be developed after receipt of proposals 
incorporating the vendor's best expedited sh~pping dates 

c RE&C proposed that a go/no go decision strategy be mcorporated to determme shipping 
means If it were determined that the parts could m v e  In time to be of value for the 
heahng season, the decision would be to ship (go) vla au transport (provided that the 
cube/weight ratio were not high) If it were deterrmned that the parts could not m v e  
in hme for the heatmg season, the decision would be a "no go" and shipment would be 
provided by ocean transport 



d RE&C was to perform bid evaluations for the procurements and forward the evaluahons, 
with the recommended successfuI bidder idenhfied, to AIDIWashington for approval 
pnor to placing purchase orders 

e RE&C was to consider higher grade matenal and technology offered by United States 
suppliers as ophons 

f Inquiry Documents would be sent to Russian OEMs and United States OEMs The 
decision to place the purchase order would take into account 

1 Ability to supply the part 
2 Schedule 
3 Pnce 

4 4 StatusIPlanning Session Meetings 

A senes of meehngs were held at the AID/Washington office from August 18 through August 
20, 1992 to review the status of work performed to that date on the Mongolian Emergency Heat 
and Power Project The meeting was attended by representatives of AID Washington, Parsons- 
Man, and Mr &chard Kelley, project manager for RE&C's work on the Component I 
Contract 

At this meehng AID advised RE&C to procure items, including parts and equipment for the 
coal mine sector based on spare parts lists developed by Parsons Man (PMI) from their own in- 
country surveys 

The pnmary products of these meetings which had a direct impact on the course of the project 
included the development of a procurement plan and hst of recommended procurements of 
cnhcal spare parts These resulted from value engineenng work performed dunng the meetmgs 
by AID, RE&C and PMI and from input Parson-Man (PMI) obtamed from Erchim Impex and 
NUURS personnel dunng the PMI field tnp to Mongolia Erchim Impex and Nuurs are the 
central Mongolian agencies responsible for power plant and coal mine equipment procurement 

4 5 Engineenng and Procurement Schedule 

Informahon taken from the AID planning session meehng notes formulated the basis of the lnitial 
issue of the RE&C Engineenng and Procurement (E/P) schedule developed for the power plant 
and coal mine procurements 

At the date of the initd issue of the E/P schedule, further development of equipment 
specificahons, and finalizahon of inquiry documents for some items required addihonal det;uled 
technical information from the Fuel and Energy Ministry and Parsons-Mam Although RE&C 
init~ated issue of inquiry documents to prospective vendors for those items for which technical 
data was avadable, RE&C was not in a position from mid to late September to issue any 
purchase orders for items listed on this E/P schedule This was due to the fact that the contract 
was not finalized and RE&C had not received authonzation from AID/ThaIand to proceed 



In retrospect not having authorization to purchase equipment and matenals in September was a 
fortunate circumstance as it saved the project from spending millions of dollars unnecessmly 

@ It would be learned dunng a field tnp made to Mongolia in early October to finahze d e w s  for 
installahon of the feedwater evaporator system, that the equipment shown on this inihal E/P 
schedule reflected pnonhes of the procurement organizahons and did not reflect the actual O&M 
needs of the power plants and coal mines RE&C eventually discovered that key operabons 
personnel were not involved in the PMIIAID meetmgs held in Mongolia in the Summer of 1992 

As a consequence, the engineenng team returned from the October field tnp with a totally 
revised listmg of equipment procurements for the coal mnes and the power plants 

This revised llst would form the baas for equipment and matenals purchased dunng Phase I1 

4 6 German Plant Survey 

The project scope of work defined as a task the review of the possibility of usmg surplus spare 
parts from similar Russian built pulvenzed coal (PC) fired power plants located in eastern 
Europe which were being d~smantled 

In early September, 1992, Mr Roger Wessel, of RE&C, was dispatched to Berlin to assist a 
team sent from Mongolia composed of Messrs Sukbaatar, Ganjuur and Davaarsuren, in their 
search for spare parts/components and systems from plants located in the former East Germany 

Dunng the tnp, it was determined that 1) the pulvenzed coal plants being dismantled near 
Halle, Germany were Russian designed plants, 2) only used parts from the plants were avalable, 
3) the German utility was familiar with the needs of the Mongolians and had already set aside 
certam used components, 4) the Mongolian team was inspecting and selecting used parts from 
the plant being dismantled near Halle, and 5) the team planned to visit German designed/supplied 
PC plants being dismantled near Dortmund in western Germany to see if other makes of used 
components could be used as substitute items in the Mongolian plants 

The project's charter regarding the purchase or transport of surplus parts had been clearly 
defined in correspondence from AID RE&C had been instructed to identify, select, and arrange 
for shipment of spare parts that were designated as surplus Our direction stated that the 
project was not to become involved in the transport of any used parts 

Based on these specific mstruchons, no further action by RE&C resulted from the tnp to 
Germany, nor were any project funds used to transport surplus used equipment which had been 
cannibalized from the demolition of the German power plants 



Phase 111 was specified to be a field execuhon phase dunng which shipments of equlpment and 
matenals would be rece~ved and techn~cal assistance would be provided to oversee the 
~nstallahon and testing of instrumentahon and control systems recommended and purchased In 

Phases I and I1 to improve pulvenzer operat~ons 

Phase I11 had been projected to start as early as September 15, 1992 and conclude on or about 
December 15, 1992 Unfortunately, due to a vanety of circumstances, Phase I11 work did not 
inibate in principal unhl January of 1993 after the amval of the first shipment of pnonty cargo 
in the December, 1992 a r  charter 

Delay m the start of Phase I11 was in part due to the delayed start of the purchasing effort 
Authonzauon to purchase equipment and matenals for the power plant was not received unhl 
late September Authonzabon to purchase equrpment and matenals for the coal mines was 
received subsequently in late October 

Problems encountered finalizmg the purchasmg pnonty requirements and difficulties obkuning 
resolut~on of demled techn~cal issues delayed procurement and extended the hme requ~red to 
obtam equipment delivenes beyond the dates necessary to permit overseas ocean sh~pment and 
delivery of US sourced equipment before the end of the year 

Dunng the Fall of 1992, Raytheon Eng~neers and Constructors placed purchase orders for a wide 
array of power plant and coal mme Items mcludmg custom engineered plant mstrumentabon and 
control system hardware Dunng this penod every effort was made to expedite shipment from 
the vendors to enable the poss~bility of an exped~ted sh~pment pnor to the start of the peak of 
the heatmg season 

In mid-December, after cons~derat~on of other alternatwes, and accumulahon of over 244 tons 
of cargo, approval was granted to provide for the a r l~ f t  of pnonty cargo to Mongoha which 
included control hardware as well as other power plant and coal mlne equlpment and matenals 

In January, a team of RE&C field personnel, including Mr Robert Beck, an Instrumentation and 
Control Engineer, Mr Ph111p McCandless, an Elecmcal TestIStart-up Engineer, and Mr Gerald 
Paradysz, a RE&C Field Inspector traveled to Mongolaa to complete Phase I11 work 

Th~s team returned to the Un~ted States on Ap1-1130, 1993 after complet~ng mechanical/electncal 
installabon work at Power Plant No 3 and receipt and inspection for the bulk of the equlpment 
scheduled for procurement in the October 1992 pnonty l~s t  Mr Samuel Badey, a replacement 
for Mr Paradysz, amved in-country on Apnl 25, 1993 to receive and inspect delivenes of 
equipment, parts, and consummables purchased with project supplemental funds provided in 
Contract Mod~fication No 2 Mr Bmley's assignment extended through May 1993 

In March, Mr Solomon Feldman, a member of the RE&C procurement team, who is fluent in 
Russian, amved in Mongol~a to obtam field information to complete value engineering semces 
includmg development of pnontized spare parts l~sts for the power plant sector 



These lists were presented at the value engineenng session conducted in country at the end of 
Apnl and will be used by the Component 111 contractor as a basis to define the scope of 
procurements for the 1993/1994 and l994/ 19% heatmg seasons 

Significant milestones for the penod from January through May 1993, and major tasks 
accomplished dunng Phase 111 included the following 

- Receipt and Inspecbon of US and CIS sourced procurements by a joint team comprised 
of RE&C's field inspector and a representabve of the Mongolian Fuel and Energy 
Ministry 

- Installation of control hardware and systems to provide for pulverrzer a r  discharge 
temperature and pressure control, no coal flow alarm, and burner flame scanners for the 
high pressure boilers at Power Plant No 3 

- Complehon by RE&C of value engineering work for the power plants including 
inspecbon of exlsbng matenal supplies, development of pnonhzed spare parts lists for 
the power plants, development of an O&M traning program outline, and 
recommendations for improvements to the mantenance order entry and traclung system 

A separate program was provided for the coal mine sector as part of the conbnuing 
technical services scope provided by Momson Knudsen as a change order to a Phase I1 
service sub-contract 

Attendance and participation at the value engineenng seminar conducted in Mongolia 
dunng the penod from Apnl29 through May 2, 1993 

Dunng the penod extending from the end of May through July, the RE&C home office 
team coordinated final arrangements for transportation, customs clearance, secunty and 
final payment of shipments of CIS sourced power plant and coal mine equipment and 
matenal which had not mved  in Mongolia pnor to the departure of the RE&C 
inspector In-country inspection and receipt services for shipments which mved  after 
May 28, 1990 were performed by the Momson Knudsen Corporabon using staff who 
were in-country under the Component I11 Contract 

6 2 Receipt and Inspecbon of Procurements 

In January 1993, Mr Gerald Paradysz was assigned to the RE&C in-country office to provide 
project limson with the Fuel and Energy Ministry and the AID/Mongolia office and provide 
matenal receiving services 

Mr Paradysz's pnme responsibility was to provide inspechon of incoming matenal and 
equipment shipments He was responsible for documenhng the condihon of each shipment and 
for executing the transfer of the shipments to the Fuel and Energy Ministry 

Dunng the penod from January though Aprrl, Mr Paradysz worked closely with the designated 
Ministry representabve and inspected, cleared, and transferred to the Ministry all shipments 
received in-country 



On Apnl25, Mr Samuel Baley, an RE&C field inspector was assigned to the Ulaanbaatar field 
office to assume the duhes of Mr Paradysz for the remamder of the project 

@ Mr Baley was responsible for the inspecbon of remiuning shipments of goods purchased with 
project supplemental funds dunng February, 1993 He was also responsible for in-country 
project closeout including the turnover of "government furnished" communrcahons and office 
equipment which had been purchased using project funds A complete inventory of the 
equipment turned over to the Component 111 Contractor is included in Appendix G 

6 3 Pulvenzer Instrumentabon and Controls Installabon 

Dunng Phase I, a team of RE&C instrumentahon and control engineers completed a site survey 
of exishng pulvenzer and boiler controls The team developed specific recommendations for 
the purchase of new hardware and systems to reduce the potenhal for pulvenzer and furnace 
explosions at Power Plant No 3 Due to limitabons in project funding, the intent was to furnish 
basic control devices and systems which would alert the plant operators of potential problems 
and provide basic control of the pulvenzer systems 

Control hardware and systems were purchased and shipped to Mongolia dunng Phase II 

Items purchased using project funds included 

- New transmitters to replace current, inoperable units 
- Replacement motors for three (3) damper dnves 

: Loss of Coal Flow Alarms for Raw Coal Feeders 
New RTD's for measunng pulvenzer outlet temperature 

- New RTD's and meters on control board to monitor transport an temperature 
- New Controllers for pulvenzer temperature and pressure 
- New damper operators for coal pulvenzing mill flow control dampers 
- New flame scanners and scanner cooling a r  system (high pressure boilers) 

Dunng the penod from January through Apnl 1993, a RE&C field team provided Phase I11 
engineering services which included supervision of installation, teshng, and checkout of 
instrumentahon hardware and systems 

Installation of flame scanner system hardware was completed as scheduled on six of the seven 
high pressure boilers Work on Boiler No 13 was not programmed as the boiler had been the 
scheduled by the Ministry to be out of service for an extended penod (2 years) The scanner 
coohng an system was installed and is fully operabonal 

Installation of No Coal Flow Alarms on the low pressure and high pressure boilers was 
completed Pulvenzer Temperature and Pressure Control System hardware installahon was 
completed, however, functional testing and tuning of control systems could not be completed on 
some units due to a vanety of causes including boiler outages and malfunchoning of boiler 
auxilianes including pulvenzers and a r  heaters 



A dehled report of the status of the field installation work accomplished, discussion of operatmg 
improvements provided by the new hardware, and status of system testing and turnover is 

@ 
documented in the Actlvity Summary Report prepared for Phase 111 which 1s included as 
Appendix F of this report 

6 4 Value Engineenng for the Power Plant Sector 

6 4 1 Cntical Spare Parts 

In March, 1993, Mr Solomon Feldman, an RE&C procurement specialist, traveled to Mongoha 
to obmn background data to develop a pnontized list of cnhcal spare parts for the power plants 
for 199311994 and 199411995 heatlng seasons The list developed by RE&C list wlll be valuable 
in assisting the Ministry as well as the Component I11 Contractor in the execution of the contract 
for the on-going cntical spare parts procurement program The work will enable the next phase 
contractor to start with a pnontized lishng of procurements in sufficient time to permit purchase 
and delivery of equipment pnor to the start of the next heating season 

Dunng his tnp to Mongolia, Mr Feldman met with Minister Jiglid, representatives of the 
Central Energy System, Erchim Impex, and power plant operatmg personnel He visited Power 
Plants Numbers 3 and 4 in Ulaanbaatar and traveled to Darkhan to collect demled technical data 
and venfy spare parts requests 

He also surveyed the central machine reparr shop which was constructed 3 years ago This shop 
has over 200 workers who produce or refurbish a r  heaters, economizers, impellers, couplings, 

@ 
gear housings, gears up to 800 mm dia, coal dust ducts, and rehabilitates AC motors in sizes 
up to 6000 volts His visit confirmed that the shop has the basic tools to rehabihtate power plant 
equipment but lacks matenals and specialized technology The shop is in desperate need of wire 
for motor re-winding, motor insulation, and alloy steel for shafts Dunng discussions with the 
machine shop staff, the Mongolian technicians also confirmed the need for specialized traning 
on topics such as gear rehabilitation, machining, surfacing (hard facing), and post-weld heat 
treatment 

As part of his assignment, Mr Feldman inspected the Erchim Impex warehouse to venfy the 
extent of the inventory of spare parts 

Through his work and cooperative efforts by Erchim Impex and the Ministry, spare parts lists 
were developed for Power Plant No 3, Power Plant No 4 and the Darkhan plant The data 
contamed in these lists was subsequently used to establish pnonbzed procurement lists for the 
Value Engineenng session 

6 4 2 Recommended Plant Improvements 

As a result of his plant and repm facillty inspections, Mr Feldman also prepared a senes of 
recommendations for improving plant housekeeping and boiler operations 



The recommendations were presented at the Apnl value engineenng sessions held in Mongolia 
RE&C documented two capital improvement programs to improve plant hghhng and to provide 
for plant vacuum systems Costs eshmates and system descnphons for these recommended 
modificabons are included in Section 5 0 of the Activity Summary Report which is included in 
the Appendix of this report 

6 4 3 O&M Traning 

RE&C prepared an O&M tmning program outline for the power plant sector for presentabon 
at the Apnl value engineenng session The O&M traning program focused on the needs of 
Power Plant No 3 and the Darkhan Power Plant dunng the 2 112 year penod of the Emergency 
Spare Part Component I11 program 

The goals of this O&M traning program developed by RE&C were defined as follows 

1 To Develop administrat~ve procedures 
2 Develop technical procedures 
3 Develop a plan for improving plant mantenance 
4 To tram mamtenance personnel 

The RE&C traning outline was based on field information gathered and observations made 
dunng plant inspections by a RE&C operations specialist dunng the execution of the Plant 
Feasibility Studies for the TDP program and knowledge ganed dunng the ESP Component I 
project 

@ The traning outline recommended a six step program for traning Energy Ministry, plant 
management and mantenance personnel All traning was scheduled to take place in Mongolia 
The outline included a suggested schedule for the Component 111 Contractor to teach technical 
English, prepare traning matenals, translate existmg procedures, document new procedures and 
conduct both on-the-job and formal traning sessions 

A demled estimate of cost to implement the recommended RE&C traning program was 
provided The total cost for program implementation was esbmated to be $384,000 

A copy of the O&M traning program outline, together with schedule and cost esbmate deb1 
is included in Appendix H of this report 

6 4 4 Spare Parts Ordenng Improvements 

Dunng the course of completion of the TDP feasibility study, RE&C observed deficiencies in 
existmg management programs which govern power plant operabons, preventative mantenance, 
outage planning, and spare parts inventory control 

Major problems identified at that time included the lack of spare parts, poor mantenance and 
operating gracbces, and an mantenance management system which lacks proper validation 



RE&C has observed that the system which is currently in place has many of the elements 
necessary for effectwe inventory control, but these elements are not being util~zed and are not 
effective 

RE&C prepared an outline for recommended improvements to the spare parts inventory system 
A Total Resource Allocahon and Control (TRAC) System was recommended to integrate spare 
parts and equipment management data with preventatwe and outage mamtenance planning The 
TRAC system is a computer based data base and mantenance management system which is 
capable of providing the element of automation and validation which is missing from the current 
management system 

A five step program for the set-up and custommng of a TRAC system for the power plants was 
devised The five steps are 

Step 1 System Audit 
Step 2 System Specification 
Step 3 System Modification 
Step 4 System Testmg 
Step 5 Hardware Acquisihon and Set-Up 

RE&C also recommended a senes of traning programs to support system implementation A 
three part program was proposed for traning of Mongolian personnel (one administrator and two 
system experts per plant) in the United States 

@ A separate traning phase was projected for in-country to provide TRAC system traning to the 
facility personnel This program would be established by a TRAC system specialist with input 
from Mongolian systems experts trmned in the United States The bulk of the trmning would 
be conducted by the Mongolian experts 

A 14-month schedule was proposed for custom~zing, set-up, traming, data collection, and 
implementahon support 

The cost to provide system hardware and traning for Power Plant No 3 and the Darkhan plant 
was estimated to be $807,800 

A copy of the intenm spare parts improvement outline including a complete descnphon of the 
TRAC system together with schedule and cost demls are included in Appendix H 



5 0 PHASE 11 WORK ACCOMPLISHED 

1 GENERAL 

Phase I1 of the project was intended to be a "procurement" phase dunng which RE&C would 
finalize equipment and commodities specificahons, purchase spare parts and required tools to 
support any installation work in Mongolia, and make necessary arrangements for pachng and 
shipping the purchased items to Mongolia 

Phase I1 had onginally been scheduled to commence when AID/Washgton authorized the 
contractor to inihate procurement of the equipment and was to end with final equipment 
transport arrangements, on or about October 30, 1992 In hindsight this schedule could be 
termed as being optimstic as information regarding the initial procurement pnonties was 
released in late August and technical mformabon required to properly execute an inqulry or 
purchase order for coal mining and some power plant procurement was st111 not avalable to the 
RE&C in late September Correct dew1 information for most items was not received untd the 
RE&C engineering teams returned from Mongolia in mid October with the "Revised Equipment 
Lists" and supporting technical information Procurement of items for which adequate technical 
deml was avlulable could not be completed due to delays in receivmg contract 
amendments/authonzahons 

RE&C eventually received contract authonzation for $6 3 million dollars to purchase and deliver 
power plant parts on September 30, 1992 

Authorization to proceed with procurement of urgently needed parts and consumable items for 
the coal mines was subsequently received on October 20, 1992 

Even though there were delays in receiving proper authonzation to purchase equipment, the 
RE&C team conhnued to issue specifications and inquiries to U S and Russian equipment 
suppliers 

The groundwork expended dunng September and October resulted in the purchase of 244 tons 
of U S sourced power plant instrument and control system hardware, coal mine and power plant 
spare parts and consumable items Items deemed as being high pnonty were eventually shipped 
via Air Charter in mid December 1992 The balance of the U S sourced consumable items 
shipped via ocean transport and ral through Russia to Mongolia in late February 

Significant milestones of Phase I1 included 

The RE&C field tnp to Mongolia in October which re-defined project procurement 
pnonties and provided constructwe input invaluable to compleoon of the Phase I1 
purchasmg effort 

Receipt of contract authonzation to purchase power plant equipment and spare parts on 
September 30, 1992 

Receipt of contract authorization to purchase parts and equipment for the coal mines on 
October 20, 1992 



Issue of sub-contract to Momson-Knudsen Co to provide consultmg services for coal 
mine operabons Momson-Knudsen engineers mved  in Mongolia on November 9, 
1992 and departed on December 23, 1992 

Departure of an RE&C team to Moscow on November 13, 1992 to expedite solicitation 
of inqumes, evaluation of bids, and purchase of power plant and coal mine equipment 
in accordance with AID/Washington purchase d~rectives and instrucbons 

Departure of the ANTONOV AN124 an  charter on December 15, 1992 

Major revision to project E/P schedule resultmg from AID correspondence dated 
December 26 and December 28, 1992 This correspondence venfied the need for 
addihonal project procurements identified and recommended in RE&C letters to a d  dated 
December 17 and 23, 1992 

Receipt of contract authorization to purchase supplemental equipment and addibonal 
technical support services dated February 2, 1993 This contract modificabon indirectly 
extended complebon of procurement Phase I1 through the spnng of 1993 

Last major revision to EIP schedule including revised project procurement pnonties for 
new funding items resulting from meebngs held in Mongolia the week ending January 
23, 1993 with the Fuel and Energy Ministry 

Tnp to Moscow, February 9 to 19, 1993 to make final equipment and m a t e d  
procurements for CIS sourced "New Funding Items" 

Return to Mongolia of M-K englneenng team the first week of February, 1993 to provide 
addihonal technical services requested by AID/Washington including instruction of U S 
blasting technology, preparabon of lists for future coal mine procurements (93194 and 
94/95 heating seasons) and value engmeenng services 

Amval of a commercial a r  charter from Moscow on February 12 delivering labelled 
cargo including detonator assemblies purchased by AID to instruct the Mongolians in the 
use of U S blastmg technology, and electncal parts to support the instrumentation 
installation work 

Amval of a second commercial an- charter, AN-12 from Moscow on March 16, 
del~vering oversized pnonty ~tems wh~ch could not be sh~pped previously and pnonty 
cargo of add~tional coal mine and power plant spare parts and equipment 

5 2 RE&C OCTOBER 1992 FIELD TRIP TO MONGOLIA 

On September 30, an englneenng team departed for Mongolia The pnmary objective of this 
tnp was to make final arrangements for the installabon of feedwater evaporators at the No 3 
Power Plant 



Upon reaching Mongolia and after meehng inihally with Ministry and power plant operahons 
management personnel, it became apparent to RE&C management that changes in project 
direction would have to be made to accommodate client requirements to correct for deficiencies 
in O&M procurement informahon provided to AID and Parsons-Man Clanficahon was also 
required to correct confusion regarding the detads of the AID Assistance Project, in parhcular 
the queshon of transfer of funds to accommodate matenals ordered from the CIS under 
Mongolian con tracts 

Dunng the second and third weeks of October, meetmgs were held in Mongolia with 
representatwes of the Fuel and Energy Ministry, RE&C, and U S AID to resolve outstandmg 
issues regarding scope of procurements and to obmn additional technical information It was 
learned, dunng these meetings, that pnor informahon lists for both power plant and coal mine 
procurement provided to RE&C contamed conflicting, and in some cases, incorrect information 
Therefore, it became necessary to completely review the entire project procurement scope 

After a senes of meetings, final agreement was reached among all parties, including RE&C, the 
Fuel and Energy Ministry, and U S AID regarding the overall scope and pnonty for 
procurement of cntical spare parts for the coal mines and power plants 

At that point in time, since the start of work on the program, the listing of cntical spare parts 
had undergone a minimum of three major revisions All parties concerned recognized the need 
to procure spare parts on a pnontized basis Some re-pnontization was expected, however the 
changes expenenced on the October revision were far greater than anyone could have expected 
and resulted pnmmly from significant communication problems both within the Ministry and 
between RE&C and Parsons-Man It was understood by all concerned pmes  that procurement 
of every item on the revised list developed in October would not be possible given the 
limitations of avalable funding 

On the basis of the revised pnonty list approved in the third week of October RE&C was able 
to focus procurement efforts, request detmled technical information when required, and expedite 
purchase of equipment 

MORRISON - KNUDSEN SUB-CONTRACT 

In November, 1992 two mining engineers, Messrs Bruce DeMarcus and Arthur Helbng were 
sent at U S AID'S request to evaluate existing mine condihons, operahons, and make 
recommendahons for the use and purchase of explosives 

Pnor to the arnval of the M-K engineers, all requests for informat~on for cod mine 
procurements had been forwarded to the Fuel and Energy Ministry and the NUURS Company 
either by direct telex or through Mr Philip McCandless, who was one of two RE&C in-country 
engineers This was a tedious process given the lack of adequate communications between the 
Umted States and Mongolia, lack of adequate data transmission of faxing, and difficulhes in 
translahng technical requirements from Russian to English and from English to Russian 



The M-K specialists had access to the mines, mine operabons and mantenance staff and 
communicated with the Ministry's operabng staff as wells as the NUURS coal mine equipment 

@ procurement group These relationships were a valuable asset Information obhned from 
telephone conversabons and faxes with in-country RE&C and M-K personnel dunng the third 
and fourth weeks of November proved to be useful in expeditmg cnbcal purchases such as 
explosives, battenes, and wire rope (52 mm and 39 mm) and in idenbfying Russian procurement 
items which had already been delivered to Mongolia and could be eliminated from the 
procurement list 

Due to deteriorating conditions within the coal mnes, which were poor at the start of this 
project, new items were identified by the M-K team for addition to the procurement list 

In telephone conversahons and in correspondence received by express m l  and computer modem 
data transfer, M-K engineers idenhfied a wide array of items as being urgently required In an 
attachment received on November 30, a comprehens~ve listing was provided Some items in this 
listmg had been included in the revised October procurement list, and had already been 
purchased from United States or CIS sources Others which were not in the October list include 
a vanety ranging from miscellaneous purchases to potenha1 major procurements 

A bnef summary of commodities which fell in this category included 

- low voltage electncal cable (1000V and 660V) 
- copper wire to rewind motors 
- man frame rollers for 15/90 dragline 
- new generators for draglines 
- compressors for draglines 
- conveyor vulcanizing glue and mechanical splices 
- dozer tracks 
- repar parts for Polish dump cars 
- welding rods 
- locomotwe rebuild parts 
- 64V, 450 amp locomotive battenes 

In subsequent telephoneldata transfers, RE&C obhned new pnonty listmgs and technical 
information which conhnued to reflect needs for specific items A memorandum, dated 
November 30, 1992, which was transferred on December 8, 1992, contaned a "minimum Top 
Pnonty List" of items This list included minimum requirements for venhlation bag (duct), wire 
rope (39 mm and 52 mm), conveyor belt and accessones, battenes, excavator teeth, hoist 
generator, and b a n g s  RE&C had already executed purchase orders for those items which 
were on the October lists The specific quantity requirements for the 39 mm and 52 mm wue 
rope listed had already been incorporated and purchased Procurement of the hoist generator, 
four additional man beamgs, and conveyor splices had not occurred and could not be executed 
without project approval and addihonal funding 

As late as December 15, RE&C received additional input which was intended to help in 
pnonhzing the loading of the u r  charter Unfortunately, RE&C could not accommodate some 

@ of these suggestions as the cargo had already been palletized and transfer to the arport was 
imminent 



A number of the items recommended for procurement by the M-K team were eventually 
purchased using supplemental project funds * A debled summary of the actiuiues of the M-K team dunng their stay from November 9 to 
December 23, 1992 is included in their final report dated March 11, 1993 A copy of this 
report is included for reference in Appendix I 

5 4 RE&C NOVEMBER PURCHASE TRIP TO RUSSIA 

In November 1992, an RE&C team traveled to Moscow to expedite the Issue of inqumes, 
evaluahon of bids, and possible issue of purchase orders to Russian and CIS vendors This t r~p 
was necessary due to the difficulties encountered to that date communicating with Russian 
factones from the United States as well as the need to expedite purchase and delivery of 
matenals to alleviate the emergency situatron which existed at the Mongolian power plant and 
coal mines 

The team proceeded to obtam compeWive bids for 27 bid packages which had been idenhfied 
as capable of being sourced from Russian or CIS factones or suppliers 

Dunng November the RE&C team placed a total of thirteen purchase orders for a vanety of 
Russian and CIS sourced matenals and services 

These orders were placed in accordance wlth specific direchon and authonzatlon received from 
AIDIWashington which allowed for sourcing spare parts and equipment from non U S suppliers 
provided specific procurement and delivery cntena were met 

Items or services purchased included 

- Locomotive Rebuild Services 
- Quanhbes of Wire Rope 
- Replacement Conveyor Beltmg for Coal Mines 
- Replacement Conveyor Belting for Power Plants 
- New Excavator EKG-5A 
- Excavator Motors 
- Drag Line Bmngs 
- Boiler Tubing 
- Power Plant Bmngs 
- Drag line and excavator spare parts for ESH 10170, 3/50, & 6 5/45 
- Explosives 

The orders were placed based on shipping dates which were committed to by the vendors dunng 
negobatlons 

Based on the comm~tted ship dates and Mongolian past expenence with CIS sourced matenals, 
RE&C projt?Cted delivenes for the bulk of the purchase orders to be completed pnor to the peak 

0 
of the heating season m January 1993 



Expenence proved otherwise due pnmanly to a temporary breakdown within the Russian ral  
system which caused significant delays in shipment of matenals Shortages of rat1 cars, customs 
clearance problems between republics of the CIS, and blockages at key boarder stahon/ml 
transfer facilities all contnbuted to shipping delays 

5 5 ANATOV AN124 AIR CHARTER 

Early in the project, the need for arlifting cntical U S sourced equipment and matenals was 
identified In order to deliver matenals to Mongolia pnor to the start of the peak heahng season 
in January, provisions for an a r  charter were discussed with the projects' freight forwarder and 
AID, and funds were budgeted for the leasing of suitable amraft It was antic~pated that two 747 
a r  freighters would be required and leased to transport the projected total of two hundred metnc 
tons of equipment and matenals at a budget cost initially eshmated to be on the order of 
$5oo,ooO 

Raytheon Engineers requested that the project freight forwarder, AN-MAR Project Internabonal 
Inc , invesbgate the avalability of arcraft for a r  charter and shipment of U S sourced 
equipment and matenal to MongoIia A report was prepared which summanzed the results of 
a study which included extensive research and evaluation of possible a r  charter arrangements 
and facilities which could be used to arlift equipment and matenal to Mongolia before the end 
of the year 

In the report AN-MAR indicated that their pnmary recommendation was the charter of an 
ANTONOV AN124 ancraft with a payload of 300,000 lbs They projected that two charter 
flights using ANTONOV AN124 arcraft would be required to ship an anbcipated US cargo 
weighing in the range of 450,000 lbs Total Costs for two a r  charters using the Russian cargo 
transports were estimated to be $933,400 

In their study, AN-MAR had evaluated the use of other a r  charter equipment Charter of DC-8 
arcraft with maximum payload of 100,000 lbs each was listed as an alternative It was 
anticipated that 5 flights using DC-8 equipment would have been required to arlift the 450,000 
lb cargo 

Total Transportation costs for the 5 DC-8 flights were estimated at $1,264,900 

Use of government furnished arcraft had been discussed and considered Charter of a military 
arcraft (C5A with a cargo capacity equivalent to a 747) was offered to the project by the 
Department of Defense at a cost est~mated to be in the range of $700,000 to $800,000 for each 
plane Two planes would be required to complete the sh~pment 

Based on the informahon contamed in the AN-MAR report and the need for shipment of 
equipment and matenals to Mongolia, pnor to the end of the year RE&C recommended that the 
project commit funds for the first a r  charter using an ANTONOV AN124 arcraft of foreign 
flag, flying from JFWStewart Airport to Ulaanbaatar 



The use of the Russian cargo arcraft resolved a number of problems which had been identified 
dunng the AN-MAR study The arcraft provided front nose load capability for oversized items 

@ 
such as boiler tubes, wire cable and wire rope reels In addition, the plane had self-unloading 
capability and would be equipped with its own keeling ramps and hoist 

The DC-8 arcraft considered as an alternate was side door loaded and presented problems in 
handling oversized items Both the DC-8 and the 747 arcraft which were onginally considered 
would have required special hydraulic scissor-lift equipment for off-loading Thls equipment 
was not avalable in Mongolia, and would have required that the equipment be shipped in for 
off-loading the charter freight 

A significant advantage to the use of the ANATOV charter seen at the bme was that the crews 
were experienced in flying to Mongolia and had successfully landed a r  transports at 
Ulaanbaatar Th~s  appeared to be a significant issue m the hinng of U S based an--charter 
equipment 

No U S carners offered in wnting any 747's for charter service AN-MAR had contacted 10 
a r  charter firms to obtam 747 arcraft None of the firms contacted expressed any interest 
Federal Express had initially indicated interest but declined due to holiday commitments and 
their unwillingness to nsk flying into Ulaanbaatar 

Based on the information presented by our freight forwarder and the fact that no alternative 
government arcraft were avalable at a comparable cost, a recommendabon was forwarded and 
approved by AID/Washington for an inibal high capacity a r  charter 

On December 15, approximately 130 tons of equipment and consumable items were shipped via 
a r  charter in a Russian AN124 Items included in this pnonty shipment were 16 tons of wire 
rope, 1000 meters of mine ventilation duct, 99 truck tires, 200 truck battenes, and 42 tons of 
power cable required to sustam mining operations The shipment also contarned 25 tons of 
boiler tubing and instrumentation and control equipment required for improving coal pulvenzer 
operations 

The equipment including fragile electronic components was received intact with no losses 
reported 

5 6 Revision to E/P Schedule to Include Proposed New Funding Items 

In late December Raytheon Engineers received two faxed memos from AID/Washington which 
were onginally transmitted from Mongolia, directmg changes to the procurement list and 
purchasmg order of pnonty 

These fax transmissions were responses and clmficabons to a Raytheon Engineers and 
Constructors letter of December 23, 1992 whch outlined the status of project procurements and 
provided an update of the project financial position 



The RE&C December 23 letter summanzed a category of "procurements under considerabon" 
which consisted of additional items recommended for purchase by the M-K engineers for the 
coal mines, items contarned on the approved EIP schedule but not purchased at that date (due 
to pnonty ranlung) and procurement of items which the Mmistry and AID had discussed and 
agreed upon in meetings held in-country in December 

RE&C ~ssued a second procurement recommendat~on update letter dated December 31, 1992 
This letter was wntten to supersede the December 23, 1992 letter and incorporate all direcQon 
received dunng the last week of December, and adv~sed AID that RE&C would redirect the 
procurement effort to include all Items contarned in the late December AID fax transmissions 

Noteworthy was the fact that the letter further documented the requirement for addibonal funding 
or the use of project contmgency funds to obtam thewprocurements under cons~derabon", which 
RE&C recommended for purchase combined with those added by AID from their meebngs with 
the Ministry, NUURS and Erch~m Impex 

In January RE&C proceeded to develop a plan to finalize these new procurements The project 
E/P schedule was updated Inquires were forwarded to potenbal suppliers and add~tional 
techn~cal ~nformat~on required to complete the purchase of the Items listed m the AID faxes was 
requested from the Ministry through Mr Altangerel, our designated project contact at the 
NUURS Corporation 

Due to the fact that the ceilmg of the budget for authorized funding for matenal purchases had 
been reached, RE&C was forced to hold issue of any purchase orders pending receipt of 

@ supplemental project funds 

5 7 F~nal Revmon to EIP Schedule from January meetings w~th FEM 

In late January, Mr Kelly, RE&CYs project manager travelled to Mongolia The purpose of th~s 
tnp was to review the status of the Phase 111 Instrumentation and Control installabon work in 
progress, meet with AIDIMongolia and M~nistry personnel to coordmate final phases of the 
project, meet with NUURS, Mongoltrans and the Mongolian National rad organizabon to resolve 
issues relatmg to transportation and customs clearance, and to hold meetings with power plant 
operations personnel at the Central Energy System to review status of plant operabons includmg 
Issues of coal supply and un~t avalabll~ty The meetings with the Central Energy System were 
required due to problems which had identified dunng the peak heatmg season In regard to coal 
receiving capability at the plants, rolling blackouts, and distnct heatmg product~on problems 
As a result of the meetmgs w~th Erchim Impex, NUURS, and the Ministry, a new listing of 
pnonty procurements to be funded by the requested project supplemental funds was developed 
This listing including a wide vanety of items for the coal mines and power plants 

In some cases, items which RE&C and AIDIWashington previously considered for procurement, 
such as distnct heat exchangers, were deleted In other cases, new items were placed on the list 
and given a high pnonty ranlung Items typically included in this category were spare parts and 
equipment for Power Plant No 3 and Power Plant No 4 idenbfied as bemg necessary to 

a mantam plant operabons 



This lisbng was faxed to the RE&C Boston office on January 24, 1993 and became the basis for 
the last major revision to the project E/P Schedule 

@ Following recelpt of this mformabon REBC developed a "final procurement plant1 and initiated 
contacts with the Russian equipment manufacturers who were identified by the Ministry as sole 
sources for the new equipment items placed on this latest l~st  

Plans were finalized for a tnp to Moscow to expedite the issue of inquiries and execution of 
purchase orders for Russian sourced equipment 

5 8 Contract Authonzahon for Supplemental Funds 

In mid-December RE&C recognized the need for supplemental funding to finalize purchase 
orders and execute new orders for equipment and consumable items recommended for the coal 
mine and power plant sectors 

In a December 17, 1992 letter to AID/Washington, RE&C documented the need for 
supplemental funding to finalize the placement of purchase orders for items which were already 
approved on the overall, pnonty ranked "October list" and additional funds to obtam items 
which had recently been recommended for pnonty procurement based on input from Mongoha 
and US AID 

Thrs letter outlined the possible use of the Phase IV and project contingency funds to obwn 
additional equipment spare parts and support services 

@ On December 18, 1992, REBC forwarded a letter to AID/Thaland requestmg the release of 
additional funding 

On February 3, 1993, RE&C received a contract amendment to rncrease funds for Phase 11 
engineenng, addihonal procurements, and support labor This contract amendment released 
Phase IV funds to support sub-contract efforts provided by the project's freight forwarder and 
by Momson-Knudsen 

With the issue of the contract amendment, RE&C was able to release for ocean shipment the 
remaning 250,000 pounds of US sourced procurements which remaned in the AN-MAR 
warehouse since December of 1992 

A change order was also issued to M-K to provide addibonal technical services to instruct the 
Mongolians in U S blasting technology, prepare lists for future coal mine equipment 
procurements for the 93/94 and 94/95 heatmg seasons, and provide value engineenng services 
Three members of the M-K engineenng team departed from Mongolia dunng the first week of 
February 1993 to complete this effort 

The contract amendment also allowed RE&C to Issue purchase orders for items defined in late 
January 1993 as pnonty procurements Many of these items were sole sourced items whch 
could only be purchased from Russian or CIS vendors An RE&C procurement team returned 

@ to Moscow in February 1993 to finalize equqment and matenal purchases 



5 9 February Procurement Tnp to Moscow 

In February 1993, two members of the RE&C procurement team returned to Moscow to 
expedite the Issue of inquires and placement of purchase orders for CIS sourced equipment 

This mp was necessary due to the re-definition of the procurement list and pnonty purchase 
ranhng which occurred as a result of meetings in Mongolia dunng late December 1992 and 
January 1993 whlch have been discussed in previous sections of thls report 

As a result of their efforts, the procurement team was able to place eight (8) purchase orders for 
CIS sourced equipment for the power plants and coal mines 

The orders were placed after obhnlng lndivldual wntten source approvals from the 
AIDIWashington project office 

Items purchased included 

- Generator for ESH 10170 Excavator 
- Generator for ESH 20190 Excavator 
- Excavator Compressor for EKG 4 6 
- Truck Engine Spare Parts 
- Excavator Spare Parts for 1001 1E and 5 1 12 Shovels 
- Pulverizer Gears for Power Plant No 3 
- Pulverizer Dnve Plnion Bmngs 
- Chemicals for Power Plants 

The team also issued inquiry documents and negotiated with prospectwe suppliers for other spare 
parts and consumables Purchase orders could not be completed for these items due to a vanety 
of reasons including lack of agreement as to terms and conditions, or in some cases due to 
extended dellvenes There were also instances where pnce and dellvery were found to be 
acceptable, however the items were lower on the pnonty ranlung, and project funds were 
exhausted by the hme the seller had agreed to the terms of the purchase order 

Items that were recommended for procurement and were not purchased in Component I lncluded 

Dozer Tracks 
- Brushes for Electnc Motors 
- Excavator Compressors (for 10170, 13150, 6 514 5 & EKG 81) 
- Dump Car Parts 
- Tires and Tubes (for off-road trucks Size 21 00-33) 
- Roller Crushers for No 4 Power Plant 
- ID Fan Wheels for Power Plant No 4 

5 10 Mornson Knudsen Involvement WinterISpnng 1993 

In December of 1992, RE&C was requested by AIDIWashington to issue a change order to 
Momson Knudsen Corporation to provide continuing technical assistance services for the 
Mongolian coal minlng operabons 



In January RE&C received an inihal eight part proposal from M-K responding to the AID 
request for additional services THE M-K proposal offered to provlde continuing technical 
assistance for a wide area of scope ~ncluding dewled procurement assistance, operational and 
mantenance expertise, establishment of cost monitonng procedures, presentation of traning 
seminars, identification of near term matenal acquisitions, forecast for supply and matenal 
requirements for the remamder of 1993, a pre-feasibility study for the Shivee Ovoo Mine and 
actwe involvement of M-K personnel in the purchase of coal mine supplies The cost esbmated 
for these proposed services was In excess of the funding allocated by AID for addioonal 
technical assistance services 

After careful review of avalable project funding and the status of the on-going purchasing 
pnonty revisions, and in consideration of the future needs of the project, the M-K scope was 
modified to focus on six basic areas of responsibihty 

1 Procurements for the 1992/1993 heating season 

M-K was requested to parkipate m th~s area to support RE&C at the request of the 
RE&C field team to provide technical assistance on an as requested basis Due to the 
full time presence of an RE&C inspector, it was determined that day-to-day assistance 
for checkmg of deliveries would not be required 

2 Procurements for the 1993/1994 Heating Season 

M-K was requested to develop a pnontizd list of cntical spare parts for the following 
mines for the 1993/1994 heatmg season 

- Bagga Nuur 
- Sham Go1 
- Nalakh 
- Shivee Ovoo 

Cost estimates for the spare parts were to be developed for US and CIS sourcing 
Estimates of transportabon costs for US sourced items were to be required as well as 
estimates of rnanufactunng lead time and delivery bme required to support on-site dates 
for operabons This information would be furnished to AID and the Component I11 
Contractor for use in the continuat~on of the assistance project 

3 Operations and Mamtenance Traning 

M-K was requested to develop an outlme for an O&M tranmg program, together wlth 
a schedule and esbmate of the cost requlred to implement the program Evaluation 
cntena was to be provlded to determine the relative cost and benefit of the O&M traning 
in cornpanson to the procurement of cnt~cally required spare parts for the 199311994 and 
ensuing heatmg seasons 

Finally, the M-K team was to provide traning for use and implementahon of US blasting 
technology, in particular the effective use of delays in blasting 



4 Mantenance Order Entry & Traclung Systems 

The M-K team was requested to document the existing mining sector mamtenance order 
entry and trachng system and provide short term and long term recommendahons for 
improvements Schedule and cost estimates to implement program improvements were 
to be developed for presentation at the Value Engineenng Session 

5 Shivee Ovoo Mine 

M-K was requested to provlde a management overview study for the Shivee Ovoo Mine 
The study was to lnclude a conceptual mine plan, budgetary capital and O&M cost 
estimates, and engineenng and construchon schedules to support rmne development 

6 Value Engineenng 

M-K was requested to Include in their budget sufficient funds to attend and parkipate 
in a one-week value engineenng session to be held in Mongolia 

The above scope of work was successfully negotiated Funds for the continuing scope of 
services were approved by AIDIThaland in the Contract Modificatron dated February 2, 1993 
A three man team compnsed of Mr Bruce DeMarcus, Director of Engmeenng, Mr Arthur 
Helbig, Manager of Operahons, and Mr Donald Ellis, Manager of Mamtenance returned to 
Mongolia in early February to initiate the continuing services work Mr Ell~s and Helbig 
remmed In Mongolia, developing procurement data and conductmg traning seminars * Mr DeMarcus subsequently returned to the United States after luck-off of the continuing service 
work He returned to Mongolia in March to complete the management overview study for the 
Shivee Ovoo Mine and shortly thereafter returned to the United States Mr DeMarcus returned 
to Mongolia in Apnl 1993, to attend the value engmneenng sesslon held from Apnl29 through 
May 2 

A summary of the work developed and documented by the M-K team from February through 
Apnl 1993 has been included for reference in Appendix I 

5 11 Lufthansa Commercial Air Charter 

Following complehon of the December arlift of high pnonty US cargo from the United States 
to Ulaanbaatar, Mongolia, a decis~on was made by AID to cancel plans for a second large a r  
charter whlch would transport all cargo remaning in the freight forwarder's warehouse, as well 
as transport items whlch had dellvenes scheduled after the December departure date 

It was decided in December by AID/Washington that lower pnonty items would be shlpped by 
contiuner via ocean and rad from the US to Mongolia 



It was also decided that items which were recognized as being essentml for (a) contmued 
installauon of instrumentation and controls at Power Plant No 3 and (b) coal mine assistance 

@ 
dunng the f ~ s t  quarter of 1993, would be shipped via commercial o r  lines from New York to 
Ulaanbaatar The implicit assumphon made coincident with this decision was that commercial 
arline freight and/or charter service would be capable of handling the balance of the pnonty 
items remaning to be shipped 

Raytheon Engineers reviewed the listmg of cargo remaning in the warehouse, assigned pnonty 
ranlung and defined the cargo suitable for ocean shipment AID received listmgs of the items 
to be ocean shipped 

Pnonty cargo remaning in the warehouse, which included "labeled" cargo such as compressed 
gas cylinders and nuclear sources for level switches, needed to be shipped by our freight 
forwarder by commercial an- 

Our freight forwarder investigated multiple routes for commercial o r  shipment A bnef 
summary of the situation surrounding this inveshgation was included in the AN-MAR letter of 
January 27, 1993 

The following facts complicated any possible commercial cargo freight arrangements 

a The routmg via Beijing was not advisable Both Air China and An- Mongolia had 
discontinued all a r  cargo transport between Beijing and Ulaanbaatar Truclung of cargo 
to Xingang for subsequent rat1 transport had proven to be ineffectwe and delays at the 
border between China and Mongolia prohibited such a route 

b On-forwarding of cargo through customs in Moscow remaned difficult No organizabon 
was idenhfied to transfer cargo via truck from the international auport to a domestx 
arport where the cargo could be transferred to a regularly scheduled Air Mongol or 
Aeroflot flight (Provided Air Mongol or Aeroflot would accept the cargo for transport, 
an open question ) 

c Use of internatrond small package services was out of the queshon Services, such as 
DHL, had proven to be disastrous Some packages never m v e d  at their destmation 

d Cargo remaning to be shipped included labeled cargos and oversized items, neither of 
which would be transportable by regularly scheduled commercial flights from Moscow 
to Ulaanbaatar 

Given the above facts, ~t was dec~ded that leas~ng a small charter mrcraft was the only way to 
guarantee expedited delivery of labeled cargos and overs~zed items Th~s  was done through 
Lufthansa 

A first Anatov 12 ax charter was arranged The charter departed Moscow on February 16, and 
m v e d  on February 17, 1993 This plane transported mine gas detectors (with compressed gas 
cahbraoon cylinders) motors, flame scanner equipment, nuclear level switches and radioactive 
sources, electrical parts to support the instrumentation installation work, additional cable, and 
detonator assemblies purchased by AID to instruct the Mongolians m the use of US blastmg 
technology at the coal mines 



At the last moment (after atr cargo armed in Moscow from the US) Lufthansa was unable to 
provide the AN-12 (which had a cargo loading rear door similar to a US C-130) and instead, 
provided an Aeroflot passenger plane as a substitute (without advising RE&C) This resulted 
in one or more large pallets of electnc motors, being broken open with the result that the motors 
were shipped loose inside the Aeroflot plane Two motors with a value of $400 were lost as a 
result In spite of the confusion surrounding the delayed arnval and unnotified switch of 
arcraft, it should be noted that the balance of the cargo was received intact and undamaged 

A second charter was arranged to carry the balance of oversized equipment Oversized matenal 
was shipped from New York to Moscow via Lufthansa Commercial Alr Cargo The cargo was 
transferred at the anport to an Anatov 12 atr cargo charter which departed on March 15, after 
experiencing weather delays, and mved  in Ulaanbaatar on March 16 

Cargo contamed on this second small charter plane included oversized items such as the scanner 
cooling atr blowers and instrumentabon panels, pnonty cargo of wlre for re-winding electnc 
motors for the coal mines, replacement differential pressure transmitters, additional wire for 
power plant winng, and piping matenals required to complete the flame scanner system 
installation at the No 3 Power Plant 



APPENDIX A 

EQUIPMENT LISTS AND ENGINEERING AND PROCUREMENT SCHEDULES 



ITEM ID DESCRIPTION COMMIlTED FORECAST 

THRU 2/12/93 M & E 

THRU 2JiZJ93 LAB 

Authorized Amount $10,600,OOO $10,600,000 

UE 8r C ENGINEERING SERVICES ($1,548,095) ($1,860,872) 

SUBTOTAL ENGINEERING $9,051,905 $8,739,128 

XAL MINES 
52 MM Dia Wue Rope 

52 MM Dia Wire Rope 

1600 MM Wide Conveyor Belt 

Mme Vent Ductmg 

Nrlakah Mme Dewatenng Pump 

Nrlakah Mine Gas Detectors 

Bull Dozers 

Locomot~ve Battens 

Copper Wue for Rewndmg Motors 

House RollerslShafts ESH 15190 

Generator for ESH lOnO 

Generator for ESH 20190 

Dozer Tracks 

Brushes for Electric Motors 

Excavator Compressors (3 Types) 

Dump Car Parts 

Detonation Cord 

Balance Wue Rope 

Balance Wue Rope 

Trail~ng Cable and I & C Cable 

Balance Conveyor Belt 

Truck Engine Parts 

Excavator Parts ESH 10/70,13/50,6 5/45 

Locomotive Rebu~lds 2 Ea 
Explosrves 

Excavator EKG 5-A 

Small Excav Parts 10011E, 5112B 

Tues & Tubes 

Tues, Tubes & Valves 

Veh~cle Batterm 

Excavator Motors 

Drag Lme Bear~ngs 

SUBTOTAL COAL MINE PURCHASES FROM RUSSIA 

SUBTOTAL COAL MINE PURCHASES FROM US 

Russ~a 

us 
Russia 

US 
Russ~a 

us 
us 
US 

US 

Russra 

Russ~a 

Russia 

Russ~a 

Russ~a 

Russra 

Poland 

us 
Russla 

US 

US 

Russ~a 

Russ~a 

Russia 

Russ~a 
Russia 

Russia 

Russ~a 

Russ~a 

US 

US 

Russla 

Russla 

TOTAL COAL MINE ($5,093,789) ($5,102 789) 

Pgd of2  



Transmitters for PC Mills 

RTDs for PC Mdls 

Mlsc AC Motor Dnves for PC Mills 

M~sc DC Motors For Coal Feeders 

Controllers for PC Wlls 
Feeder A l m s  for PC M~lls 

Damper D r m  for PC Wlls 

Scanners 

Pulverizer Gears (P P NO 3) 

Roller Crushers (P P NO 4) 

ID Fan Impellers (Wheels-P P NO 4) 

Pulverizer Pimon Beanngs (P P NO 4) 

Mlsc I&C Installation Equ~p 

Bo~ler Tubes 

Bo~ler Tubes-Ruman 

Misc Bear~ngs 

Conveyor Belting (Power & Coal) 

Chemicals for Power Plants 

Str~p Chart Recording Paper 

Babbitt Ingots 

($7,437,570) ($207,570) 
Inc w/pl-1 

($24,976) ($24976) 

(33,934) WwW 
Inc wlpl -1 

($43300) W 3 W )  

(f=t=') ($6~,330) 

($128,830) (~128,830) 

($78,000) ($78,000) 
$0 

(=mo) (!34,000) 
(510,600) (~10,600) 
($15,181) (=w-'(w 

($147,002) ($147,002) 

($963,764) (5963,764) 

($62298) ($62,298) 

($280,850) (m-m,PsO) 

(QWM) (=,985) 

($w297) (W1297) 
($13997) ($139997) 

...................... 
---------we----------- 

us 
US 

US 

US 

US 

us 
US 

Russla 

Russ~a 

Russ~a 

Russ~a 

us 
us 

Russia 

Russia 

Russia 

Russ~a 

US 

US 

SUBTOTAL POWER PLANT PURCHASES FROM RUSSIA 

SUBTOTAL POWER PLANT PURCHASES FROM US 

TOTAL POWER PLANT ($2,392,768) ($2,386,699) 

GENERAL 
G-1 AN-MAR ($1,050,000) ($1,050,000) (1 AN-124) 

M-K Tech Ass~stance ($234815) ($234,815) US 
...................... ...................... iiiL A L G E r n W  ($lW,815) ($1-,815) 

TOTAL RUSSIAN PURCHASES ($5,415,365) ($5,392,410) 

TOTAL US PURCHASES ($2,071,192) ($2,097,078) 
AVAILABLE TO SPEND $280,533 ($35,175) 



11A 7419 52MMDIA WIREROPE PDC S Purchased In Russla 
002 F RUSSIA Recelved Inspected and Complete 
5029 BAGGA NUUR MINE MECH 54 A 

UNITED ENGINEERS and CONSTRUCTORS, INC E and P SCHEDULE EMERGENCY HEAT and POWER PROJ No 1 

1 10 17419 152 MM DIA WIRE ROPE 1 I 1 Made Alr Charter Recelved Inspect-d and Complete 1 

ITEM SPEC I DESCRIPTION I RESP 
No I USE LOCATION 1 DISCPLN 

COAL MINE PROCUREMENTS 

* 
RUSSIA 

1 2 

1 3 

EST COST 
($1000) 

7419 
002 
267 3 

1600 MM WIDE CONVEYOR 
BELT 
BAOGA NUUR MINE 

< A  C 

AIR 

OCEAN 

1 4 

1 5 

FOB 
UB 

720 Sq Meters (450 Unear Meters) 
RAI, 

Partlal Shlpment Made Alr Charter (1000 meters) 

Balance Shlpped vla Ocean 5000 Llnear Meters Total 
Recelved Inspected and Complete 

n A <  

RAIL 

SOURCE 
COUNTRY 

FOB 1 
Factory 

Beltlng Shlpped 12/26/92 Recelved Inspected and Complete 

U S  

. 

7419 

002 
225 1 

7419 

002 

238 1 

780 h43 Cap 240 M Head 1500 RPM Expioslon Proof Elec Mtr Orwe 

< y. 

1 6  

I 

SHIP 
DATE 

ON SITE 
DATE 

S 
F 
A 

PDC 

MECH 

7419 

002 
252 10 

< 

OCEAN/ 
RAIL 

< 

69 

MULll STAQE WATER PUMP 

AND MOTOR 

NILAHAH MINE 

U S  

7419 
002 
400 1 

2 Caterplllars Model D8N wlth Rlppers 
Recelved Inspected and Complete 

Inquiry Forwarded Blds Recelved Item Deleted due to posltlon on 

latest prlorlty llst and lack of funds 

PAGE 1 OF 8 E&PJUL20 XLS 7/2 1 193 

SHlPfNG 
MODE 

FLEXIBLE VENTILATION 

PIPE or OUCTINa 
NIUHAH MINE 

PORTABLE QAS 

DETECTORS 
NILAHAH MINE 

4 " W  ** * >  1 

STATUSICOMMENTS - 

PDC 

MECH 3 4 9 A  

OEH 

MECH 

AIR 

BULL DOZERS 

SG or LOCAL MINES? 

10 

1 7 

< 

1 
ITEM DELETED 

I 

US AIR 

S 

F 

MAD 

1 8 C  

This Is a Temporary/Portable System Not the Permanent! 

Statlonary Syatem Orlglnally Planned 12 Portable Unlts 
Shlp vla Alr Contalns Labeled (Hazardous) Cargo Recelved Inspected & Complete 

I 
ITEM DELETED 

S 

F 
A 

S 

A 

1 8 

P 0 Placed to US Manufacturer 

Approx BOO0 Lbs Wlre (#I4 +15 +16 +17 e l 8  + 18 112 # 20 #20 112 K21 AWG) 
1 9 

< 
RAIL 

1 10 

25 

PDC 

MECH 

7419 

002 

267 4 

U S  

SCA 

ELEC 

U S  

RUSSIA 

AIR 

113 2 

'7419 

002 

RUSSIA 
--------- 

102 Rollers 
102 Axles (Shafts) Delivered Received Inspected and Complete 

25 

16F 
P 0 Cancelled due to  ProJect Fundlng and Transport Issues 

(Weight llmits on alr shlpments) 
7419 
002 

137 2 

S 

F 

., . 

COPPER WIRE FOR RE 

WINDING MOTORS 

1 

I 

S 
F 
A 

5 

F 
A 

714 

ZIPPER SPUCES 

LOCOMOTIVE BAllERIES 

ELEC Recelved Inspected and Complete 

SCA 

RUSSIA 

POC 

MECH 

I 

75 

, 
PDC 

MECH 

7419 'HOUSE ROLLERS/ SHAFTS 

5 
F 
A 

21 

S 

F 
A 

-- 
002 

400 10 

U S  

A 

ESH 15/90 DRAGUNE 



UNITED ENGINEERS and CONSTRUCTORS. INC. E and P SCHEDULE EMERGENCY HEAT and POWER PROJ No 1 

, 
1 128 7419 GENERATOR FOR PDC S k 

2500 KW 1200 Volt 750 Amp Holst Generator by T M Servlce 
002 DRACiUNE F RUSSIA Recelved Inspected and Complete 
400 14 ESH 20PO MECH 100 A RAIL 

ITEM 

1 11 

1 12A 

1400 11 ( 
' e  , I I RAlL /TO be Purchased In Component Ill 

,A , I I '  I 

SPEC 
No 
7419 

002 

400 12 

7419 
002 

400 13 - t 

DESCRlFTlON 
USE LOCATION 

HARD FACING WEU) RODS 

GENERATOR FOR 
DRAGLINE 

ESH 10110 RAlL 

114 

1 15A 

I, RAIL t 

RUSSIA 

RESP 
DlSCPLN 

PDC 

MECH 

7419 
002 

* e I 

7419 
002 

1 158 

PDC 

MECH 

1 
ITEM DELEkD 

% I 

RUSSIA 

lneuftlclent Funds 
To be Purchased In Component Ill 

EXCAVATOR COMPRESSOR 
FOR ESH lO/7O 13/50 6 5/45 

7119 
002 

lnsufflclent Funds ---- --- 
To be Purchased In Component Ill 

S 
F 
A 

RUSSIA 
1 15C 

Item deleted due to lnsufflclent funds Vendor Contact Dlfflcultly and posltlon on Prlorlty Llst 

! 2 17419 ITRAIUNQ CABLE 1 SCA I IS 1 1 1 ] AIR llncludes Cabling tor lnstallatlon of lnstrumentatlon Components for Power Plant 3 

EST COST 
($1000; 

S 

4 F  

Furnished by Karplnskl Zavod 
Recelved Inspected and Complete 

110 

BRUSHES FOR ELEC 
MOTORS 

Detall EK-4 Furnlshed by Trade Bureau (Ural MashExport) 
Received Inspected and Complete 

PDC 

MECH 

1 
ITEM DELETED 

i 17 

I002 1125 000 Ib 13 Spools I IF IUS I 1 ( OCEAN l~ar t la l  Shlpment Made Alr Charter Balance Shlpped vla Ocean 

1113 1 ~ B N  & SQ MINES I ELECT I 1 315 SIA I I RAIL (fotal 24600 LF Approx 125 000 Lbs Recelved Inspected and Complete 
\ I 

SOURCE 
COUNTRY 

U S  

SHIP 
DATE 

S 
F 

A 

PDC 

MECH 

9 

PDC 

MECH 

EXCAVATOR COMPRESSOR 
FOR EKG 81 

i 

7419 
002 

400 17 

< ?  \ * A ,  A * I 
POUND 

, '  
U S  

! 1 

PAGE 2 O f 8  E&PJUL20 XLS 71'2 1 I93 

S 
F 
A 

RUSSIA 

4 

2 1 

EXCAVATOR COMPRESSOR 
FOR €KG 4 6 €KG 5A 

1 16 

7419 

002 

400 21 

I 

ON SITE 
DATE 

6 1 

PDC 

MECH 
ITEM DELRED 

S 
F 

A 

$ 

US 

ITEM D E E D  

3 

7419 
002 

S 
F 
A 

PDC 

MECH 

BLAST INITIATION SYSTEM 

MATERIALS 

(DETONATION CORD) 

Approx 1000 Lbs Non Electrlc Detonator Assemblies 

800 Units 80 Ft 840 Unlts 60 Ft 400 Unlts 24 Ft 

Received Inspected and Complete 

7419 
002 

AIR 

SHlPlNG 
MODE 

DUMP CAR PARTS 
33 

PDC 

I 

AIR 
RAIL 

BALANCE OF WIRE ROPE 
VARIOUS SIZES 

5026 

STATUSICOMMENTS 

lnqulry forwarded Blds Recelved Item deleted from Prlorlty Ust by FEM 

S 
F 
A 

PDC 

MECH 

S 
F 

MECH for Dellvery Sllppage 145 Metrlc Tons Russlan Rece~ved Inspected and Complete 

Partial Shlpment Made Alr Charter (39mm) (8 Tons US) 

Balance Scheduled to Shlp from Russla by Rail on 2/28/93 Ra~l Problems Ctted 
BN SO 8 NILAHAH MINES 

I 
ITEM DELETED RUSSIA 

lnsufflclent Funds -- 
To be Purchased In Component Ill 

106 

174 

S 

F 

A 

14 A (RUSSIA 



UNITED ENGINEERS and CONSTRUCTORS, INC E and P SCHEDULE EMERGENCY HEAT and POWER PROJ No 1 
ITEM/SPECI DESCRIPTION I RESP I EST COST 1 SOURCE ( SHIP I ON SITE I SHIPINGI STATUSICOMMENTS 

INo I USE LOCATION I DISCPLN I ($1000) I COUNTRY 1 DATE I DATE 1 MODE ( 
2 3 

3 1 17419 \TRUCK ENGINE SPARE \ PDC ] 1 IS I I 1 1 1 Recelved Inspected and Complete 

002 PARTS IF ]RUSSIA RAI L 

7419 
002 
267 2 

Suppllar Falled to Provlde Good Falth Bld Mlnlstry Subsequently Arranged to 

Recelve Parts vla Trade Barter Arrangement 
ltem deletsd from llst 

BALANCE OF CONVEYOR 
BELTS VARIOUS WIDTHS 
BN SQ 8 NILAHAH MINES 

COAL CRUSHER PARTS 

SHARIN QOL MINE 

2 4 

PARTS ON SITE vla off Prolect Arrangements between Mlnlstry and Supplier 

Item deleted from llst 

I 1 OCEAN l~alance shlppid via ocean 
1 ] ~ o t a l  Order 150 Slze 12 00 20 50 Slze 18 00 25 Recelved Inspected and Complete 

7419 

002 
400 4 

+ A  C 5 

.I 
I 

3 8 7419 VEHICLE BAVERIES SCA S AIR Partlal Shlpment made Alr Charter (200 182 AMP HR Batterles) 
002 F U S  OCEAN Balance to shlp vla ocean (290 75 and 132 AMP HR Batterles) 
137 1 MINES ELECT 49 A Arrlved march 29, Inspected and Complete 

\ I P  ( 9 
I I I "  

1 l;*l'l I I I I 

1 
I 

3 9 7419 EXCAVATOR MOTORS PDC S 
' 
Shlpment illpped due to ~ h l l  Prablems 

002 F RUSSIA RAIL P O  Modlfled due to  Vendor Manufpellvery Problems wlth ltem 6 of 7 

1 128 1 BN L SG MINES MECH 563 4 * 'C 16 Motors Varlous Slzes (54 KVT 100 KVT 190 KVT) Recelved Inspected and Complete 

PDC 

MECH 

S 

F RUSSIA 
PDC 

0 
PDC 

MECH 

3 2 

- 9 * 

RAIL 

PAGE 3 OF8 E&PJUUO XLS 7/2 1 /93 

MECH 
0 

Shlpment Released wlth Corporate Guarantee 2/1/93 
Recelved Inspected and Complete 

S 
F 
A 

3 7A 7419 TIRES & TUBES RMS s I Purchase Subject to Addltlonal Fundlng and Negotlatlon of Terms 8. Condltlons 
002 135 F RUSSIA ITEM DELElED RAIL Item Deleted due to  Lack of Funds & Letter of Credlt Issue 

,5028 ,MINE , MECH , !A I I Prospect jo buy Amerlcan next year In Component Ill 
I I "I Y C (  

RAIL 

. 269 

ITEM DELETED 

7419 

002 

400 2 

RUSSIA 
PDC 

MECH 

EXCAVATOR SPARE PARTS 
ESH 10/10 13/50 & 6 5/45 

BN B SQ MINES 

3 3 

Major Overhaul In Russla 
2 Rebullds Purchased 
Repalrs Completed 175 

f 

A 
RAIL 

1 
ITEM DELETED 

EXCAVATOR SPARE 

PARTS ESH 20/90 & 15/90 
BAGGA NUUR MINE 

> 

421 

7419 
002 
400 8 

PDC 

MECH 

S 

F 
A 

S 
F 
A 

I 

S 

F 
A 

LOCOMOTIVE REBUILDS 
DIESEL ELECTRIC 
SHARIN GOL MINE 

3 4 
RUSSIA 

< '  

4 

RUSSIA 

DEH 

MECH 

PDC 

MECH 

7419 

002 
400 9 

3 5 

570 

RUSSIA 

RAIL 
Vendor Sllpped Shlpplng Date from Contracted Date Due to Rall Problems 
500 Metrlc Tons Powder Ammonlte 500 Metrlc Tons Cartridge Ammonite 
25 Rall Cars Recelved Inspected and Complete 

S 
F 
A 

7419 
002 
400 6 

RAIL 

270 
650 

RUSSIA 
EXPLOSIVES 

BN L SG MINES 

Beltlng Shlpped 12/26/92 from Russla Recelved Inspected and Complete 
4135 Sq Meters Varlous Slzes (800 1000 1200 1400 mm) 

RAIL 
NEW EXCAVATOR & PARTS 
EKG 5A 10011 5112 
SG & LOCAL MINES 

3 6 
R 
3 6A 

S 
F 
A 

ESHBI has been delivered vla off prolect arrangements between Mlnlstry 8 suppller 
EKQ 5A purch as Indicated and dellv to border 12/29/92 Parts Models 10011 & 5112 ordered 
Recelved Inspected and Complete 

7419 
002 
400 7 

RUSSIA 



I 1400 s JLKAL MINES I MECH I I IA I I I I I And not on Dec or January prior~ty listings 

UNITED ENGINEERS and CONSTRUCTORS, INC E and P SCHEDULE EMERGENCY HEAT and POWER PROJ No 1 
STATUSICOMMENTS 

ITEM DELmD 
NOT INCLUDED W/ FORECAST OF EXPENDITURES 

PAGE 4 OF 8 

ITEM 

3 10 

75% 

25% 

-- 

-- 

E&PJUL20 XLS 

RUSSIA RAIL 

SHlPlNG 
MODE 

SPEC 
No 
7419 
002 

Vendor slipped shlp date due to railroad problems 

Replacement Bearlng for Holst Gen for ESH 15/90 Part No 32244 

Recelved Inspected and Complete 

3 11 

4025 8 

- 

EST COST 
($1000: 

DRAG LINE BEARINGS 

BAGGA NUUR MINE 

7419 

002 
400 3 

DESCRIPTION 
USE LOCATION 

DRILL RlQ 1 EA 
DIESEL 

SOURCE 
COUNTRY 

US 0 

13570 

5383 7 

RESP 
DISCPLN 

DEH S 
F 

SHIP 
DATE 

S 

F 

A 

PDC 

MECH 

- 

ON SITE 
DATE 

4 

, 
RUSSIA COAL SECTOR 

U S COAL SECTOR 

TOTAL COAL SECTOR 

ITEM DELRED 



UNITED ENGINEERS and CONSTRUCTORS. INC E and P SCHEDULE EMERGENCY HEAT and POWER PROJ No 1 

1 POWER PLANT PROCUREMENTS /FOB I FOB I I I I 
UB 

ON SITE 
DATE 

SHIP 
DATE 

Factory 

ITEM 

< I 

US 

t 

SHlPlNG 
MODE 

EST COST 
($1000) 
I I 

wIl-4 

WEC 

l & C  

, J 

STATUSICOMMENTS SOURCE 
COUNTRY 

SPEC 
No 

AIR 

S 

F 
A 

TRANSMITIERS FOR 

PC MILLS 
PP 3 

1 1 

Ship vla Alr 
18 Pulverizer Outlet RTD's & 16 Fan Outlet Temp RTDs US 

w/l4 
< Y * Y  

WEC 

I & C  

1 2  

% t 

AIR 

\ I 

Shlpment Made Alr Charter 

16 Dlfferentlal Press 8, 18 Fan Outlet Temp Transmlners 

7419 

001 

252 1 

AIR 
S 
F 
A * * 

Partlal Shlpment vla Commercial Alr 
From U S Balance from Germany Ship 2/8/93 
133 Motors Total 25 

1 3 A S 
f 
A 

b 3 

DESCRIPTION 
USE LOCATION 

C 

7419 
001 
252 2 

US 

, \ , v.\\ 5 \  i \ , W W \ W + ,  -+ % % 1 

MlSC OC MOTOR DRIVES 
FOR PC MILLS 

PP 3 

1 30 

I i ~ o t a l  42 Scanners 2 Scanner Cablnets & Duplex Coollng Blower System 

RESP 
DISCPLN 

RTDs 
FOR PC MILS 
PP 3 

7419 
001 
252 3 

20 
7419 
001 

252 8 

US AIR 

AIR 

Partlal Shlpment Made Alr Charter 
Balance Shlpped vla Commercial Alr on 2/8/93 (Power Supplies) 

On Slte 2/17/93 54 Controllers 

S 

F 

A 

A S  5 1 

FEEDER ALARMS FOR 
PC MILLS 

PP 3 

1 5 

< . 
AIR 

I 

1 Iscanners & Speclal Cable Shlp vla Commercial Alr R Charter 

I AIR I~ablnets and Fans Shlpped vla Second Commercial Alr Charter 

MlSC AC MOTOR DRIVES 
FOR PC MILLS 
PP 3 

Ship vla Commerclal Alr 
3 Motors 

S 
F 

A 

188 

7419 
001 

252 5 

S 

F 

A 

These Drlve Units Made Flrst Alr Charter 

6 Rotary flectronlc Control Drlves 

< A '  
. . 

US 

WEC 

l R C  

US 

WEC 

1 8 C  

1 4 

AIR US 
WEC 

l & C  

US 

64 

1-6 

S 
F 

1 7 

Not Enough Funds for 
6 Palrs Requested Must Prlorltlze Reqts 

Shlp Vla Commerclal Alr & Charter 
18 Nuclear Coal Monitors 

RUSSIAN 

PO Not Executed Due to Long Lead Tlme (mlnlmum 6 Months) 
Even though Hlgh on Jan llst 

9 

7419 

001 

252 4 

43 

S 
F 

252 16 

A < ., W  I ,  a 

CONTROLLERS FOR PC 

MILLS 

PP 3 

S 
F 

A 

WEC 

l & C  

7419 

001 

2526 

129A I & C  

WEC 

252 7 

7419 

001 

PDC 1 8 

MECH , 5 y. W Y . , ,  .r % 
2 Palrs Purchased 2 Plnlons & 2 Crown Gears 

RUSSIAN 
S 
F 

P 0 Cancelled 
Due to Lead Tlme 
Even though Hlgh on Jan llst 

a 

DAMPER DRIVES FOR 

PC MILLS 

PP 3 

\ A -  
PP 3 

SCANNERS FOR PC 
FlRlNQ 

i 

1 
ITEM DE-D 

PAGES OF8 E&PJUL20 XLS 7/21 /93 

7419 

001 

170 
PDC 

MECH 

RUSSIAN 

PULVERIZER GEAR PARTS 

- ROLLER CRUSHERS 
FOR NO 4 PO 

1 9 

i 
ITEM DELRED 

34 

PDC 

MECH 

7419 
001 

S 
F 
A 

ID FAN IMPELLERS 
(WHEELS) FOR NO 4 P P 

1 10 

-- 

7419 
001 

-- 



UNITED ENGINEERS and CONSTRUCTORS, INC E and P SCHEDULE EMERGENCY HEAT and POWER PROJ No 1 
ITEM I SPEC I DESCRIPTION I RESP I EST COST 1 SOURCE 1 SHIP I ON SITE ISHIPING1 STATUSICOMMENTS 

INo 1 USE LOCATION I DlSCPLN I ($1000) 1 COUNTRY 1 DATEJ DATE 1 MODE _( 

8 Plnlon Bearlngs No 300 3264 lnt l No 23264 
Recelved Inspected and Complete 

<' 

I 

RUSSIAN 
1 11 

2 1A RMS 

MECH 

7419 
001 
25214 

211 1 PP 4 3 2 D  & E 73 M TONS 

7419 

no 1 

RUSSIAN 
S 
F 
A 

2 1B 7419 I 001 -- -- 
211 1 

2 2 

147 

BOILER TUBING 

< * A .  

> 

RAIL 

PULVERIZER DRIVE 
PINION BEARINGS FOR 
NO 4 PO 

914 Matrlc Tons Ordered 
RAIL 

Shlpment Delayed due to  Rall Problems 

Recelved Inspected and Complete - - 

2 3 

'L 

964 

Vendor Sllpped Shlpment from Scheduled 12/20p2 Date 
Flrst Shlpment Made 1/26/93 ---- 

BOILER TUBING RMS 

7419 

001 
259 3 

\ 
BEARINGS 
COMBINED WITH 2 2 ABOVE 

7419 
001 

259 3 

S 
F 
A 

No longer made Substitutes for this heatlng season unllkely 

L J 

PDC 

MECH 

S 

F 

A 

PP 4 3 2 D & E 914 TONS 

BEARINGS 40 TYPES 

PP 3 

, 

RUSSIAN 

, I 

1 
ITEM D E L m D  

RUSSIAN 
2 5 

b 

H A  

U S  

MECH 

RMS 

MECH 

RMS 

MECH 

2 4 

I 
INCL I INCL 

W/ 2 13 

2 6 

< 

1 0 6  

62 

INCL 
W/ 2 2 

AC MOTORS 3 EA 

COMBINED WITH 2 13 BELOW 

7419 

001 
128 1 

, 

S 
F 
A 

1 
ITEM DELETED 

7419 

001 
267 1 

2 7A 
RAl L 

PAGE 6 OF8 E&PJUL20 XLS 7/21/93 

S 
F 
A 

AIR 

OCEAN 

, % b 

No longer made Substitutes for this heatlng season unlikely RMS 

MECH 

7419 
001 
1281 

9 8 

Recelved Inspected and Complete 

2 7C 

Part of Shlpment Made Alr Charter 

Balance of Shlpment wlll Ship vla Ocean 

Total Wt 73 Matrlc Tons or 161 500 Lbs Recelvea lnspected and Complete 

S 

F 
A 

RMS 

MECH 

AC MOTOR 1 EA 
COMBINED WITH 2 13 BELOW 
PP3  

RAIL 

CONVEYOR BELTING 

PARTS & MATERIAL 

D PP 

7419 
001 
2131 

1 
I E M  DELETED 

I 

Recelved Inspected and Complete 
RAIL 150 Tons - 

RUSSIAN 

Shlpment Made on 12/26/92 Recelved Inspected and Complete 

4300 Sq Meters Varlous Slzes (650 600 1200 1400 1600 MM) 

2 5 Metric Tons Glue 5 Metrlc Tons Row Rubber 281 

S 
F 

A 

S 
F 
A 

S 

F 
A 

2 78 

7419 
001 
2133 

I 
INCL I INCL 

W/ 2 13 

RUSSIAN 

NA3P04 
60 Tons 
P P 4 3 2 D E &  C 

RUSSIAN 

RAIL 

RMS 

MECH 

RUSSIAN 

RAIL 
RMS 

MECH 

' C A C ~  

P P 4 3 2 D E & C  

S 

F 
A 

2 70 

RMS 

MECH 

60 Tons NAOH Tech Grade 98% Caustlc Soda 

Item Deleted per C 0 No 1 dated 4/22/93 30 9 

7419 

001 

2132 

Item Deleted 
Removed from Prlorlty Ust - 0 

RUSSIAN 

RMS 

MECH 

S 

F 
A 

NAOH 

60 Tons 

PP 4 3 2 D E  & C 

1 
ITEM DELETED 

1 

S 
F 
A 

7419 

001 
2134 65 

RUSSIAN 

RUSSIAN 

ACTIVATED COAL 

50 Tons 
PP 4 3 2 D E  & C 



UNITED ENGINEERS and CONSTRUCTORS, INC, E and P SCHEDULE EMERGENCY HEAT and POWER PROJ No 1 
ITEM 

27E 

2 8 

SPEC 
No 
7419 

001 

2135 
I 

2 9 
AIR 

2 10 

DESCRIPTION 
USE LOCATION 

CATONITE 

40 Tons 

PP 4 3 2 D E  & C 

RESP 
DISCPLN 

RMS 

MECH . 

7419 

001 

RMS 

MECH 

Made Flrst Alr Charter 
14000 Lbs (29 630 Rolls Strlp Chart Paper) 
Recelved Inspected and Complete 

U S  

PAGE 7 OF 8 

RMS Item Deleted from Pr~orlty Ust In January DISTRICT HEAT 

EXCHANGERS 2 EA 

7419 
001 
5005 

Arrlved In UB 12/14/92 

Delivered 12/29/92 2 Metrlc Tons 

Recelved Inspected and Complete 

2 11 

J 

E&PJUL20 XLS 

I . 

233 1 
RAl L RUSSIAN 

STRIP CHART 
RECORDING PAPER 
PP 4 3  & D 8 0 A  

7419 

001 

191 

RMS 

MECH 

S 
F 
A 

RAIL 

. w .  

EST COST 
($1000) 

MECH 

84 
D PP 

1 
E M  DELElED 

14 

1 ----------- 
ITEM DELETED 

I 
38 

7419 
001 RUSSIAN 

Item Deleted from Prlorlty Ust 2 12 S 
F 
A 

SOURCE 
COUNTRY 

RUSSIAN 

95 2, 

I 

S 

F 

S 
F 

S 

F 
A 

BABBlm INGOTS FOR 

PLAIN BEARINGS 

P P 4 & 3  

MOTOR OPERATED 
REDUCING GEAR 25 EA 
PP 3 

MOTOR OPERATED 
REDUCING GEAR 10 EA 
PP 3 

7419 
001 RUSSIAN 

\ \*\ 

1 
ITEM D E W D  

S 

F 
A 

U S  

, 

RMS 

MECH 

RAl L 

A % \  n w  w >  8 h \ Y  

, , \ \  l \ 4 \ \ q \ & , \ l ' ~  I,, \\, :,\ 1 , 
'I 

2 13 

S 
OF 

SCA 

ELECT 

2 14 

! , y A  + #p . , %. > A  v# 
I ' 1 1 1 1 1 1 1 1 1 1 1  I 1 1 1 1 1 1 1 1  I I I 1  I I I I 

SHIP 
DATE 

Item Deleted from Prlorlty Llst In January 

RMS 

MECH 

OCEAN U S  

8 

7419 

001 

1281 

Deleted because low on prlorlty list 
NOT INCLUDED W/ 'FORECAST OF EXPENDITURES ' 

7419 
001 

RUSSIA WWER SECTOR 
U S  POWER SECTOR 
TOTAL POWER SECTOR 

ON SITE 
DATE 

RUSSIAN 

AC MOTORS 4 EA 

P P 4 B D  

100 KW DIESEL GENER 
SETS SO EA 
LOCAUREMOTE LOCALS 

8328 
2641 8 

68% 
32% 

S 

F 
No Longer Made Substitutes for thls heatlng season unllkely 

NOT INCLUDED W/ FORECAST OF EXPENDITURES 
RMS 

MECH 
N/A 

1809 2 

SHlPlNG 
MODE 

RAIL 

0 RAIL 

STATUSICOMMENTS 

Recelved Inspected and Complete 

40 Tons 



UNITED ENGINEERS and CONSTRUCTORS. INC E and P SCHEDULE EMERGENCY HEAT and POWER PROJ No 1 
ITEMISPEC 1 DESCRIPTION 1 RESP I EST COST I SOURCE 1 SHIP 1 ON SITE I SHIPINGI STATUSICOMMENTS 

(No I USE LOCATION I DISCPW I ($1000) 1 COUNTRY ) DATE I DATE I MODE I 
i 

N A 
U S  

I 

NA 

ENERGOMONTAGE . A  + ., - ..-- , .-. .. 4 

RUSSIAN 

< 

1050 
RHK G 1 

Item Deleted N A 

S 

F 

Arrlved In UB 12/14/92 
Dellvered 12/29/92 

Arrlved In uB" 12/14/92 

Dellvered 12/29/92 

, , 

S 
F 
A 

FREIGHT FORWARDING 
COMPANY 

, 

NA 0 
G 2 

5015 FOR INCOUNTRY OFFICE MECH . 27,!, A A h~ .. p h *  5 . A  ; r Turned over t o  Component tII Contractor 

In UB 
Turned over t o  Component Ill Contractor 

S 
F 

G 3 

9,Al. < 

0-4 

< : v. 

RUSSIAN 

In UB 

Turned over to  Component Ill Contractor 

RUSSIAN PROCUREMENT 

REP / AQENT 

U S  
7419 
001 

SATELLITE COMMO DISH 

7419 

001 
5017 

Arrlved In UB 12/14/92 

Dellvered 12/29/92 
Turned over to  Mlnistry 

RHK 

REM 

I m 

COMPUTER HOW & SFW 

FOR INCOUNTRY OFFICE 

REM 

MECH 

5 

< 

Arrlved In UB 12/14/92 
Dellvered 12/29/92 
Turned over t o  Component Ill Contractor 

Turned over t o  Component Ill Contractor 

REM 

MECH 

S 
F 

S 
F 

A 1 

FAX MACHINE 

FOR INCOUNTRY OFFICE 

G 5 

I 1 II I I I I I I 

Arrlved In UB 12/14/92 
Dellvered 12/29/92 
Turned over to  Component Ill Contractor 

REM 

MECH 

S 
F 

A 

> 

WEC 

I & C 

G 8 

3 '  

E&PJUL20 XLS 712 1/93 PAGE 8 OF 8 

U S  

4 

7419 
001 

5025 

4 
< .  

~ 1 1 1 ~ 1 : ~ 1  ; 1 1 ~ 1  jllll I Iljll ljll I I 

RUSSIAN 
G 6 

I I I 1 '  t ' I 1 1  ,\I ll~llll',ljl 

G 7 7419 STANDBY DIESEL GEN REM Ji 

U S  

I 

U S  

N A U S  

I 

62% 5841 ' RUSSIA TOTAL )PROJECT 

3 

7419 

001 
5022 

A * 2 

REM 

MECH 

G 9 

Includes 144851 Allowance for Contlnulng Servlces & Blast Tralnlng 

RUSSIAN GENERAL 
U S  OENERAL 
TOTAL QENERAL 

7419 
001 

5024 

U S  

S 
F 
A 

TEST EQUIPMENT 
FOR STARTUP CREW 

S 
F 
A 

I 4 $ ,  

< '  - C 

- 

U S TOTAL PROJECT 
TOTAL PROJECT 

38% 

PHOTOCOPIER 

FOR INCOUNTRY OFFICE 

7419 
001 
5021 

5 
234 8 

DEH 

COAL MINES 

G 10 

6 0% 

100% 

351 7 3 
9358 3 

1 MECH 

2 WAY RADIOS 

S 
F 

MECH 

13268 
1332 8 

F 
A 

SET 5 KW 
FOR INCOUNTRY OFFICE 

- 

7419 
001 

001 
5019 

M K TECHNICAL 
ASSISTANCE FOR 



APPENDIX B 

SPECIFICATIONS FOR PURCHASED EQUIPMENT 



UniteaG Engineers 
& Cmnstroclors PURCHASE ORDER 

SELLER S SHIPPING DATE 1 THE ORDER NO RELEASE NO MUST APPEAR 11 - a t q  e ON INVOICES CORRESWNDENCE SHlPPlNG . IUI LO/ Y L  I PAPFRS. AND PACKAGFS I 
FOB WlNT  1 MAILTHE ORIGINAL AND TWO (2) COPES OF INVOICES THE ORIGINAL SHIPRNG 

PAGE NO 
1 OF 4 1 REQN NO /BY PREPAREDBY 

54418/RMS tam 
DATE 

10-19-92 

SELLER 

ESSEX METALS 
990 Hobson S t r e e t  
Unlon, N J  07083 
Attn M r  Steven Solomon, 
1-800-526-4961 

PURCHASEORDERNO 

7419 001-19-1 

Edmon, ~ e &  J e r s e y  
TERMS OF PAYMENT 

N e t  30 Days 

P res  l d e n t  

PAPERS AND PACKING UST TO 

UNITED ENGINEERS & CONSTRUCTORS INC. 
100 Summer S t r e e t ,  Boston, MA 02110 
Attn Accounts Payable 
ALL CORRESPONDENCE AND A COPY OF THE SHIPPING PAPERS AND PACKING 
LIST MUST BE SENTTO 

UNITED ENGINEERS & CONSTRUCTORS INC. 
Northeastern Operations 
100 Summer S t r e e t  
Boston, MA 02110 

I I Attn  ' J M Mccormack 1 
I 1 617-422-5280 1 

CONSIGN TO S e l l e r  must c o n t a c t  An-Mar International Inc  f o r  shlppzng m s t r u c t l o n s  
by t e l ephonmg M r  Franz Fassenbender a t  Te l  (201) 303-1300, FAX (201) 313-9564 

ROUTE VIA F r e ~ g h t  Forwarder 

ITEN QUANIlTY DESCRlPnON PRICE 

U n ~ t  P r ~ c e  Ext P r l c e  

1 2 m e t r ~ c  True genume  b a b b ~ t t  metal  havmg $6,999 OO/ton $13,998 00 
t o n s  t h e  fo l lowmg c h e m x a l  ana lys r s  

T m  88 0 - 90 0% 
Ant lmony 7 0 - 8 0 %  
Copper 3 0 - 4 0 %  

The genume Babbl t t  Metal s h a l l  be provlded as b a r s  
measurrng 13" long x 3/12" wlde, 2" hrgh and have a 
welght of 25 l b s  each 

NOTE Metrrc t o n s  a r e  2,205 l b s / t o n  

Or lg ln  of Goods U S o r l g r n  

TOTAL FIRM PRICE $13,998 00 

A ~ p l r c a b l e  Documents 

The fol lowrng rs rncorporated r n  t h r s  purchase o r d e r  wrth t h e  same f o r c e  
and e f f e c t  a s  r f  t hey  w e r e  czrven r n  f u l l  t e x t  Upon r euues t ,  t h e  
Purchaser  w r l l  make kher r  f;ll t e x t  available, 

- .. 

THIS ORDER IS SUBJECT TO THE TERMS, CONJXTIONS, AND SPECWlCAnONS AS STATED HERElN 

A Copy of tb Order must be 
s~gned by Seller and returned 
w l ~ t w o w e e a o f ~  
ORDER ACKNOWLEDGED 
BY 
TITLE 
DATE 

BUYER - ENGlNeERS & CONSfRUCMRS 
INC 

P 

J 0 Account No 7419 001 

TOTAL PRICE OF ORDER 

$13,998 00 

PURCHASEORDERNO 

7419 001 19 1 

- Buyer 
- qulgtwwcr 
- m * r  
- Aaxluntlq 
- Field/MRR 
- a n t  

Other 



United 6naineers 
& Gons~ruclors 
A ryl..er Company 

PURCHASE ORDER 

FOB POW 

ULAANBAATAR,MONGOLIA 

PAGE NO 
1 OF 6 

I ON INVOICES CORRESPONDENCE, SHIPPING 1 

DATE 

11/20/92 

I PAPERS. AND PACKAGES 1 
MAIL THE ORIGINAL AND TWO (2) COPIES OF INVOICES THE ORIGINAL SHIPPING 
PAPERS AND PACKING LJSI' TO 

SELLERS SHIPPING DATE 

TERMS OF PAYMENT 

SEE BELOW 
SELLER 

ASSOCIATION ENERGOMONTAGE 
103074, MOSCOW, K-74 
7, KITAYSKEY PASS 
ATTN P P TRIANPAFILIDI 
TEL 220-59-00 

SEE ARTICLE NO 2 BELOW 

THE ORDER NO RELEASE NO MUST APPEAR 1 7  

REQN NO IBY PREPARED BY I 8561O/RMS MHS 

- 
W CORRESPONDENCE AND A COPY OF THE SHIPPING PAPERS AND PACKING UST 
MUST BE SENT TO 

VARIOUS SHIPPING DATES 

PURCHASE ORDER NO 

7419,001-211-1 

SEE ARTICLE NO 2 BELOW 

I L 
CONSIGN TO 

MONGOLIAN FUEL AND ENERGY MINISTRY, BAGGA POIRUU16, ULAANBAATAR -46, MONGOLIA 
ATTN MINISTER JIGJID 

MTEM QUANTITY DESCRIPTION PRICE I ----- 

PRICE 
ITEM 9UANTITY DESCRIPTION UNIT PRICE EXTENSION 

GROUP 1 
SEAMLESS STEEL TUBES COLD ROLLED FOR HIGH PRESSURE BOILERS 

CT20, TY14-3-460-75 CATALOG NO. 128-0-1 
19 4 TONS 2 5 M M O D  X 3  MMWALL 
7 4 TONS 25MM 0 D X 3 5MM WALL 
2 0 10 TONS 28MM 0 D X 4 OMM WALL 
2 15 TONS 32MM 0 D X 4 OMM WALL 
4 35 TONS 38MM 0 D X 4 OMM WALL 
1 40 TONS 60MM 0.D X 6 OMM WALL 
41 100 TONS 76MM 0 D X 4 OMM WALL 
5 40 TONS 83MM 0 D X 4 OMM WALL 
6 20 TONS 89MM 0 D X 4 5MM WALL 
TOTAL 268 TONS 

GROUP 2 
SEAMLESS STEEL TUBES HOT ROLLED FOR HIGH PRESSURE BOILERS 

CT20, TY14-3-460-75 CATALOG NO 128-0-2 

2 1 40 TONS 83MM 0 D X 4 5MM WALL 
22 20 TONS 108MM 0 0 X 4 5MM WALL 

THIS ORDER IS SUBJECT TO THE TERMS, CONDITIONS, AND SPECIFICATIONS AS STATED HEREIN 

BUI'JCR 
UNITED ENGINEERS & CONSTRUCTORS INC 

I 
BY 

(3 F HILL 

,- 
J 

J 0 ACCOUNT NO 7419 100 

TOTAL PRICE OF ORDER 

$963,764 00 

PURCHASE ORDER NO 

7419 001 21 I I 

- Buyer 
- Reqrus~honer 
- Expeillter - Accounhng 

ReldlMRR 
- Chent - Other 



PURCHASE ORDER 

~ A - - c o -  PAGE NO , SELLER I R E L I  PURCHASE ORDER NO 
i 1 OF 6 I ENERGOMONTAGE I I 7419 001-211-1 I 

ITEM QUANTITY DESCRIPTION PRICE 

2 3 
2 4 
2 5 
2 8 
2 6 
2 7 
40 
39 

,10 
TOTAL 

SEAMLESS 

2 9 
3 0 
TOTAL 

9 
TOTAL 

SEAMLESS 

3 1 
32 
3 3 
34 
3 5 
TOTAL 

SEANLESS 

3 6 
37 
38 
TOTAL 

FREIGHT 

5 TONS 
5 TONS 
5 TONS 
10 TONS 
5 TONS 
5 TONS 
100 TONS 
100 TONS 
15 TONS 
310 TONS 

133MM 0 D X 7 OMM WALL 
133MM 0 D X 10 OMM WALL 
133MM 0 D X 13 OMM WALL 
159MM 0 D X 6 OMM WALL 
159MM 0 D X 7 OMM WALL 
159MM 0 D X 9 OMM WALL 
57MM 0 D X 4 OMM WALL 
76MM 0 D X 4 OMM WALL 
133MM 0 D X 4 OMM WALL 

GROUP 3 
STEEL TUBES COLD ROLLED FOR HIGH PRESSURE BOILERS 
CT12X1MFI TY14-3-460-75, CATALOG NO 128-0-3 

10 TONS 38MM 0 D X 5 OMM WALL 
20 TONS 38MM 0 D X 7 OMM WALL 
30 TONS 

GROUP 4 
CARBON STEEL TUBES, THIN WALL, GOST 8734-74 
CATALOG NO 128-0-4 

180 TONS 40MM 0 D X 1 5MM WALL 
120 TONS 51MM 0 D X 2 5MM WALL 
300 TONS 

GROUP 5 
STAINLESS STEEL TUBES, THIN WALL, GOST 9941-81 
CTX18H10TI CATALOG NO 128-0-5 

lOOOM lOMM 0 D X 2 OMM WALL 
1200M 12MM 0.D X 2 OMM WALL 
llOOM 16MM 0 D X 2 OMM WALL 
200M 20MM 0 D X 2 OMM WALL 
300M 22MM 0 D X 2 OMM WALL 
2 5 TONS 

GROUP 6 
STAINLES STEEL TUBES ROLLED, GOST 9941-81 
CT12X18HlOT, CATALOG NO 128-0-6 

1 TON 50MM 0 D X 3 OMM WALL 
1 TON 57MM 0 D X 3 OMM WALL 
1 STONS 60MM 0 D. X 4 OMM WALL 
3 5 TONS 

INCLUDED IN TOTAL P 0 PRICE 

TOTAL FIRM PRICE $963,764 00 

ARTICLE 1- MARKING INSTRUCTIONS- SHALL BE AS FOLLOWS 

Mongolian Emergency Heat and Power Project No 1 
Mongolran Fuel and Energy Mrnlstry 
Ulaanbaatar, Mongolra 

Emergency Spare Parts for Power Plants and Coal Mlnes 
Emergency Duty Free Cargo for the Mongolran Government 



CHANGE ORDER #I 

PAGE NO 
1 OF 1 

I SELLER 

ASSOCIATION ENERGOMONTAGE 
103074, Moscow, K-74 

Ulaanbaatar, Mongolla 
TERMS OF PAYMENT 

see below 

I 7, Kltayskey pass 
Attn P P Tr ranpaf r l rd r  

PAPERS AND PACKING LIST TO 

See A r t ~ c l e  NO 2 Below 

ALL CORRESPONDENCE AND A COPY OF THE SHIPPING PAPERS AND PACKING 

PURCHASEORDERNO 

7419 001-211-1 
SELLERS SHIPPING DATE 

Varrous Shrpprng Dates 

DATE 

12-22-92 

I LIST MUST BE SENT TO 

R M N  NO B Y  PREPAREDBY 

3877& t am 

I See A r t r c l e  No. 2 Below 

FOB PMNT I MAILTHE ORIGINAL AND TWO (2) COPIES OF INVOICES THE ORIGINAL SHIPPING 

M E  ORDER NO RELEASE NO MUST APPEAR 
ON INVOICES CORRESWNDENCE SHIPPING 
PAPERS. AND PACKAGES 

U n ~ t e d  Engineers f Constructors  Inc  
100 Summer S t r e e t  
Boston, MA 02110 
Attn M r  M H Spauldmg 
T e l  (617) 422-5360 
FAX (617) 338-6239 
FAX (617) 423-9020 

REL 

Delete paragraph t h r e e  ( 3 )  "Upon rece rp t  of t h e  above l r s t e d  . ." of A r t r c l e  2 rn  rts 
e n t r r e t y  

TOTAL PRICE OF ORDER (Rev ) - &ryer 
sgoed by Seller and ntunncd - =¶=-"= 

- -1- 

ORDER ACKNOWLEDGECD $963,764 00 
BY 
'JmlJL BY /pf PURCHASE ORDER NO 
DATE A M , H . S ~ ~  7419 001 211 1 m- 

1 I I I 
J 0 Account No. 7419 001 

Mongol~an Fuel and Energy Mlnrstry,  Bagga Porruu 6, Ulaanbaatar-46, Mongolra 
Attn Mmrster J r g j  rd 

ROUTE VIA --, . 1 

rrPM QUANllTY DFSNITION PRICE 

Change and incorporate t h e  followrng under A r t r c l e  2 rn  t h e  o r r g r n a l  purchase order  

Reference second paragraph "For each shrpment " and rep lace  w ~ t h  t h e  followrng 

For each shrpment ( c a r g o ) ,  t h e  S e l l e r  s h a l l  provrde t h e  above l r s t e d  documents by 
e r t h e r  FAXrng o r  v r a  overnrght  a r r  shrpment, through TNT Worldwrde Express o r  DHL t o  
t h e  following. 



CHANGE ORDER # 2 

VARIOUS 

Fa. r0m 
ULAANBAATAR, NONGOLIA 

T E U l S  OF P A Y M W  
SEE BELOW 

"VOS tokenergomontazh" 
664007, I r k u t s k ,  Russla  
119-A, Deckabrskih Sobrtey S t  
At tn  Nlckolay I Turumov 
T e l  3952-27-28-49 

See A r t l c l e  No 2 Below 

See A r t l c l e  No 2 Below 

0 INCORPORATE THE FOLLOWING 

Change A r t i c l e  4 "These pavments s h a l l  be made t o  t h e  f o l l o w ~ n g  bank and account 
number" t o  t h e  fol lowing 

Account of "International Company of Finance and Investments" Number 8000056436 In 
Bank of  New York, New York, I n  f avo r  of " I r k u t s k ~ l  Combank Soclalnogo Razv l t l a  
Account Number 090107601 f o r  T r u s t  "IJostokenergomonta~" Account Number 000070077 



CHANGE ORDER # 3 

PAGE KO REQN N O A Y  ,Mm I Y  %zal&72 OlDn NO 
I W ~  1- 5 7519 001-211-1 I 



United Enaineers 

1 I I 

CONsiGNTO Mongolian Fuel and Energy M~nlstry, Bagga Porruu 6, 
Ulaanbaatar-46, Mongol~a 
Attn Mlnlster J L ~  1 ~d 

b~anstruitors 
A PyHHon Cornparry 

CHANGE ORDER #4 

ROUTE VIA RAIL 

I 1 
n E M  Q U m  DlEiCRIFIION Total of P m o w  Ordcr 

$ NO CHANGE 

PAGE NO 
1 OF 1 

INCORPROATE AND CHANGE T H E  FOLLOWING 

PURCHASE ORDER NO 

7419 001-211-1 

Incorporate Group 2 5, GOST 8732-74 wlth the followlng ltems 

Items 40 39 and 10 

SELLER S SHIPPING DATE 

Varlous 

DATE 

04-19-93 
THE ORDER NO RELEASE NO MUST APPEAR 
ON INVOICES CORRESPONDENCE SHIPPING 
PAPERS. AND PACKAGES 

FOB POINT MAIL THE ORIGINAL AND TWO (3) COPIES OF INVOICES THE ORIGINAL SHIPPING 

Ulaanbaatar, Mongolla PAPERS AND PACKING LIST TO 

TERMS OF PAYMENT SEE ARTICLE NO. 2 BELOW 
See Below 

Change wall thickness on Item 8 from 1 5 mrn to 2 0 mrn for 38 out of 180 
mt 

REQN NO /BY PREPARED BY 

64611/PC tam 
REL 

SELLER 

"Vostokenergomontazh" 
664007, Irkvlfsk, Russla 
119-A, Deckabrsklh Sob~tey St 
Attn N~ckolay I Turumov 

A Copy of t h s  Order must be 
s~gned by SeUcr and returned 
wttun two week of rcatpt 
ORDER ACKNOWLEDGED 
BY 
T l T L E  
DATE 

ALL CORRESPONDENCE AND A COPY OF THE SHIPPING PAPERS AND PACKING 
UST MUST BE SENT TO 

SEE ARTICLE NO 2 BELOW 

BUYER 
UNlTED CNGKNEERS & CONSI'RU<JTORS INC 

TOTAL PRICE OF ORDER (Rev ) 

$963,764 00 

I PURCHASEORDERNO 

7419001 211 1 I 
I I 

r 0 Account No 7419 

Buyer 
- Requmboner - Expcdlter 
- h u n t l o g  
- Reld/MRR 
- Cheat - Other 

100 



United Engineers 
CHANGE ORDER #5 

SELLER 

VOSTOKENERGOMANTASH 
664007, Irkutsk, Russra 
119-A, Deckabrskrh Sohley St 
Attn Nlckolay I Turumov 

ALLCORRESPONDENCE AND A COPY OFTHE SHIPPING PAPERS AND PACKING 
UST MUST BE SENT TO 

I SEE ARTICLE NO. 2 BELOW I 

REQN NO /BY PREPAREDBY 

64613/RHK tam 
PAGE NO 

1 OF I 
PURCHASE ORDER NO 

7419 001-211-1 

1 1 

Mongolran Fuel and Energy M~nrstry, Bagga Porruu 6, Ulaanbaatar - 46, 
Mongol ra 

SELLERS SHIPPING DATE 

Varrous 

DATE 

4/22/93 
THE ORDER NO RELEASE NO MUST APPEAR 
ON INVOICES CORRESPONDENCE SHIPPING 
PAPFRS. AND PACKAGES 

FOB POINT 

Ulaanbaatar, Mongolra 
TERMS OF PAYMENT 

See Below 

ROUTE VIA Rall 

Item Qty Dscnpboa Total of b o u s  Ordcr 

REL 

MAIL M E  ORIGINAL AND THREE (3) COPIES OF INVOICES M E  ORIGINAL SHIPPING 
PAPERS AND PACKl NG LIST TO 

SEE ARTICLE NO 2 BELOW 

INCORPORATE THE FOLLOWING 

1 

NOTE 

2 

USE 

Change the followrng for rtem 40, Group 2. 

From 57 mm x 4 00 rnm tubes 
To* 57 mm x 3 5 mm for 10 54 MT and for the remalnlng 60.46 MT of line 

&tern f40 to 60 mm x 3 5 mm or 60 nun x 4.0 mm 

60 mm tubes are used rn 75 ton/hr. and 220 ton/hr borlers rn Power 
Plant f 3 

Change the followmg for rtem 9, Group 4 

From. 51 mm x 2 5 mm tubes 
To: 51 mm x 3 0 mm for the remarnmg 47,8 MT 

Mongol~an Emergency Heat and Power Pro-~ect No 1 

* 
J 0 Account No 7419 100 

A Cqy of tius Order must bc 
sgncd by Seller and returned 
a n t h m ~ w c t k o f i t ~ ~ f ~ t  
ORDeR ACKNOWLEDGED 
BY 
TlTuZ 
DATE 

BUYEX 
UNITED ENGINEERS & CONSlRUCTORS 
INC 

BY 

- [@ 

TOTAL PRICE OF ORDER (Rev ) 

$963,764 00 

PURCHASE ORDER NO 

7419 001 211 1 

- *W --'-= - 
-Aca-% - P~ld/MltR 
- Ch~nt - Ow- 



CHANGE ORDER #6 

SEUER 

VOSTOKENERGOMANTAZH 
664007, Irkutsk, Russla 

PAGE NO 
1 OF 1 

ALL CORRESWNDENCEAND A COPY OF THE SHlPPlNG PAPERS AND PACKING 
LIST MUST BE SENTTO 

DATE 

5/13/93 

Mongolra 

SELLERS SHIPPING DATE 

Varrous 

119-A, ~eckabrskrh Sohley St 
Attn Nrckolay I Turumov 

ROUTE VIA Rall 
I i 

REQN NO /BY 

64615/RHK 
THE ORDER NO RELEASE NO MUST APPEAR 
ON INVOICES CORRESPONDENCE SHIPPING 
PAPERS. AN0 PACKAGES 

SEE ARTICLE NO 2 BELOW 

Item Qty -a Total of h o u s  Order 
$963,764 00 

CoNs'GNTo Mongolian Fuel and Energy Mrnrstry, Bagga Porruu 6, Ulaanbaatar - 46, 

INCORPORATE THE FOLLOWING 

PREPAREDBY 

tam 

FOB POINT 

Ulaanbaatar, Mongolra 
TERMS OF PAYMENT 

See Below 

1 Change the following for rtem 8, Group 4 

PURCHASE ORDER NO 

7419 001-211-1 

MAILTHE ORIGINAL AND THREE (3) COPIES OF INVOICES THE ORIGINAL SHIPPING 
PAPERS AND PACKING USTTO 

SEE ARTICLE NO 2 BELOW 

From 40 rnm x 1 5 mm 
To: 40 mm x 2.0 mm for the remarnrng tubes. 

NOTE. The change based on Vostokenergomontazh provrdrng the same total length 
of tubes as ordered under 40 mm x 1 5 mm. 

USE. Mongolran Emergency Heat and Power Pro~ect No f 

nnz. 
DATE 



CHANGE ORDER #7 

ROWE VIA Rarl 
1 I I ltem Q@ Descnpbon Totnl of Prevlons Order 

$963,764.00 

INCORPORATE THE FOILLOWING' 

PREPARED BY 

tam 
PAGE NO 

I OF I 
PURCHASE ORDER NO I 

7419 001-211-1 I t 

Change the followrng for Item 10, Group 2 5 

SELLER S SHIPPING DATE 

Varrous 
THE ORDER NO RELEASE NO MUST APPEAR 
ON INVOICES COFLRESPONDENCE. SHIPPING 
PAPERS. AND PACKAGES 

FOB POIKT Uha THE ORlGINM. AND THREE (3) COPES OF INVOlCES THE ORIGINAL SHIPPING 

Ulaanbaatar , Mongolra PAPERS AND PACKING USF TO 
I 

TERMS OF PAYMENT SEE ARTICLE NO 2 BELOW 
See Below I 

I 

From 133 mm x 4 0 mrn 
To. 1 3 3 m m x 5 . 0 m m  

DATE 

5/26/93 
REL ' 

1 

SELLER 

VOSTOKENERGOMANTAZH 
664007, Irkutsk, Russra 
119-A, Deckabrskzh Sohley S t .  
Attn N~ckolay I Turumov 

NOTE Thrs change rs based on Vostokenergomontazh prov~drng the same total 
length of tubes as ordered under 133 mm x 4 0 mm. 

REQN NO /BY 

64617/SF 

1 

hLL CORRESPONDENCE AND A COPY OF THE SHIPPING PAPERS AND PACKING L&T 
MUST BE SENT T O  

SEE ARTICLE NO. 2 BELOW 

USE. Mongolran Emergency Heat and Power Project No 1 

CONSIGN TO Mongolian Fuel and Energy Mrnrstry, Bagga Porruu 6, Ulaanbaatar - 46, 
Mongol la 

swed by Seller and rehmed UNITED ENGINEERS & CONSTRUCTORS INC 
mthm two weds of rerapt - 

I I 1 
J . O .  Account NO. 7419 

ORDER ACKNOWLEDGED 
BY 
TITLE M H s p a u l u  
DATE 

TOTAL PRICE OF ORDER WSV ) - Buyer - Requuahoner - Expedrter 
$963,764.00 

PURCHASE ORDER NO 

7419 WI 211 1 

- Accotmtmg - FieldlMRR - Chent - 0 t h ~  - 



United Ennineers 
PURCHASE ORDER 

I 

TERMS OF PAYMENT 

Net 30 Days 
SELLER 

SELLER S SHIPPING DATE 

2 trucks before 12-09-92, 2 trucks on 12-09-92 

SENIOR BOILER TUBE COMPANY 
650 Green Lane 
P o Box 2065 
Unron, NJ 07083 

John Bussrculo 1 ?!%0-!:5-3052 

PURCHASE ORDER NO 

7419 001-211-1 
PAGE NO 

I OF 4 

UNITED ENGINEERS & CONSTRUCTORS INC 
100 Summer Street, Boston, MA 02110 
Attn Accounts Payable 

FOB WlNT I MAILTHE ORIGINAL AND TWO (2) COPIES OF WVOlCUi THE ORIGINAL SHWPWG 

THE ORDER NO RELEASE NO MU= APPEAR 
ON INVOICES CORRESPONDENCE. SHIPPMG 

ALL CORRESPONDENCE AND A COPY OF THE SHLPPING PAPERS AND PACKING 
LIST MUST BE SENT TO 

UNITED ENGINEERS & CONSTRUCTORS INC 
Northeastern Operatrons 

1 100 Summer Street 
I Boston, MA 02110 
Attn J M Mccormack 

DATE 

11-23-92 
REL 

1 1 617-422-5280 
CONSIGN TO Seller must contact An-Mar Internatronal Inc for shrpplng 

~nstructrons by telephoning Mr Franz Fassbender at 
Tel No (201) 313-1300 - FAX No (201) 313-9564 

REQN NO IBY PREPARED BY 

92987/RMS tam 

P p  

ROUTE VIA FREIGHT FORWARDER 

I E M  0UANTn-Y DESCRIPTION PRICE 
I . 1 

BOILER TUBES 

Unrt Prrce Ext ~rrce 

f 860 preces (54,400 lbs re 24 67 metr~c tons) $66 40/prece $57,104 00 
boller tubes, 38 mm 0 D x 4 0 mm wall, 
stra~ght tubes, 8 meters (26,247 ft ) long 
of ASTM-A-209-T1 materlal 

2 1040 pleces (54,269 lbs le 24 61 metrrc tons) $46 19/prece $48,037 60 
boiler tubes, 32 mm 0 D x 4 0 mm wall, 
stralght tubes, 8 meters (26,247 ft ) long 
of ASTM-A210A1 mater~al 

3 500 preces (52,806 lbs re 23 95 metrrc tons) $83 72/prece $41,860 00 
borler tubes, 60 mm 0 D x 4 0 mrn wall, 
strarght tubes, 8 meters, (26 247 ft ) 
long of ASTM-A210A1 materlal 

NOTE Metrlc tons are 2,205 lbs/ton 

TOTAL FIRM PRICE 

THIS ORDER IS SUBJEKT TO THE TERMS CONDmONS AND SPECIFICATIONS AS S A T E D  HFRDN 

BUYER TOTAL PRICE OF ORDER 

s~gged by Scllcr and rctumed UNiTED ENGINEERS & CONSTRUCTORS 
w t h  two weeks of mep i  MC A 

- Buyer - Rcquuuhoner 
, W r  

ORDER ACKNOWLEDGED $147,001 60 

PURCHASE ORDER NO 

741901  211 1 

-Af=CO-w - Field/MRR - cllcot 
- ouxr - 

J 0 Account No 7419 100 



b Construitors 
A Ra+Won Company 

CHANGE ORDER #I 

ROUTE VIA Rall 
- - -- - - -- - 

Itcm Qty Dcscnpi~oo Total of Prcv~ous Order 

$200,940 00 

INCORPORATE THE FOLLOWING 

Delete the follow~ng items 

Item 1 - Trl-Sodlum Phosphate 
Item 2 - Sodlum - Hydroxide 

A 

PAGE NO 
1 OF I 

USE Mongollan Fuel and Energy Prolect No 1 

Mongollan Fuel and Energy Mlnlstry, Bagga Polruu 6 Ulaanbaatar - 46, 
Mongolla 

s~gned by Scllcr and returned 
wthm two weeks of rece~pt 
ORDER ACKNOWLEDGED 

DATE 

4/22/93 

U W R  
UNITED ENGINEERS 8c CONS[ RUCMRS 
INC 

SELLER S SHIPPING DATE 

Varlous 

REQN NO /BY PREPARED BY 

64612fRHK tam 
PURCHASE ORDER NO 

7419 001-213-1 
THE ORDER NO RELEASE NO MUST APPEAR 
ON INVOICES CORRESPONDENCE SHIPRNG 
PAPERS. AND PACKAGES 

TOTAL PRICE OF ORDER (Rev ) 

$160,200 00 

PURCHASE ORDER NO 

7419 001 213 1 

REL 

FOB POINT 

FOB - Nauchskl 
TERMS OF PAYMENT 
See Below 

- Bupr 
- Rcqulslboaer 
- Expcd~ter - Accouatmg 
- I7icld/MRR 
- a c n t  - Other 

MAIL THE ORIGINAL AND THREE (3) COPIES OF INVOICES THE ORIGINAL SHIPPING 
PAPERS AND PACKING USTTO 

SEE ARTICLE NO 2 BELOW 

J 0 Account No 741 

SELLER 

TECHNOPROMEXPORT 
18/1, Ovchlnwlkouskaya ~ a b _  
Moscow, Russ~a 113324 
Attm Mr Yurly Efimov 

ALL CORRESPONDENCE AND A COPY OF THE SHIPPING PAPERS AND PACKING 
UST MUST BE SENT TO 

SEE ARTICLE NO 2 BELOW 



CHANGE ORDER #2 

ROUTE VIA Rall 
I I 

PAGE NO 
1 OF 1 

ltcrn Qty Dcscnptron Total of h o u s  Order 

$160,200 00 

INCORPORATE THE FOLLOWING 

Relncorporate Item No 1 whrch was deleted under change order no 1 

Item No 1 - Trl-Sod~um Phosphate $ 9 , 8 Y O  00 

DATE 

4/23/93 

USE Mongolian Fuel and Energy Project No 1 

SELLERS SHIPPING DATE 

Varlous 

A Copy of thls Ordcr must be 
sped by Seller aod returned 
WlthIn two weeks of recclpt. 
ORDER ACKNOWLEDGED 
BY 
mZE 
DATC. 

REON NO /BY PREPARED BY 

429893/PDC tam 
PURCHASE ORDER NO 

7419 001-213-1 
THE ORDER NO RELEASE NO MUST APPEAR 
ON INVOICES CORRESPONDENCE SHIPPING 
PAPERS. AND PACKAGES 

REL 

FOB POINT MAIL THE ORIGINAL AND THREE (3) COPIES OF INVOICES THE ORIGINAL SHIPPING 

FOB - Nauchsk~ PAPERS AND PACKING UST TO 

TERMS OF PAYMENT SEE ARTICLE NO 2 BELOW 
See Below 

BUYER 
UMTCD CNGINEERS & CONSlRUCI'ORS 
INC 

I I I 
J 0 Account No 7419-10& 

SELLER 

TECHNOPROMEXPORT 
18/1, Ovch~nwrkouskaya Nar 
Moscow, Russ~a 113324 
Attm Mr Yurly Efrmov 

TOTAL PRICE OF ORDER (Rev 

M I1  Spauldmg 

ALL CORRESPONDENCE AND A COPY OF THE SHIPPING PAPERS AND PACKlNG 
UST MUST BE SENT TO 

SEE ARTICLE NO 2 BELOW 

Mongolian Fuel and Energy Mln~stry, Bagga Po~ruu 6 Ulaanbaatar - 46, 
Mongolla 

$170,040 00 

PURCHASE ORDER NO 

7419 001 213 1 

- Aaountmg 
- Eeld/MRR 
- Client - Other 



United Engineers 
& Canstructom 

PURCHASE ORDER 

SELLER 

TECHNOPROMEXPORT 
18/1, OVCHINNIKOVSKAYA NAB 

PAGE NO 
I OF 5 

MOSCOW, USSR 113324 
ATTN YURIY I EFIMOV 
TEL 220-13-58 

ALL CORRESPONDENCE AND A COPY OF THE SHIPPING PAPERS AND PACKING LEI' 
MUST BE SENT TO 

DATE 

2/17/93 

SEE ARTICLE NO 2 BELOW 

S U L E R  S SHIPPING DATE 

VARIOUS-SEE BELOW 

1 I 1 
CONSIGN TO 

REQN NO /BY PREPARED BY I 89102/pc MHS 

MONGOLIAN FUEL AND ENERGY MINISTRY, BAGGA POIRUU 6 ULAANBAATAR,-46, MONGOLIA 
MONGOLIA, ATTN MINISTER JIGJID 

PURCHASE ORDER NO 

7419 001-213-1 
THE ORDER NO RELEASE NO MUST APPEAR 
ON INVOICES CORRESPONDENCE, SHIPPING 
PAPERS. AND PACKAGES 

ROWE VIA RAIL 
I I 

RU. 

FOB POINT 

FOB-NAUCHSKI 
TERMS OF PAYMENT 

i SEE BELOW 

I ITEM QUANTITY DESCRIPTION PRICE ( 

MAIL THE ORIGINAL AND TWO CL) COPIES OF INVOICES THE ORIGINAL SHIPPING 
PAPERS AND PACKING LIST TO 

SEE ARTICLE NO 2 BELOW 

1 I 
PRICE a QUANTITY DESCRIPTION UNIT PRICE EXTENSION 

1 60 TONS TRI-SODIUM PHOSPHATE 
25%/NA3POyX 10 HsO IN ACCORDANCE 
WITH RUSSIAN GOVERNMENT STANDARD 
GOST 201-76 

2 40 TONS UNIVERSAL CATIONITE $2,380.00 $95,200 00 
IN ACCORDANCE WITH RUSSIAN GOVERNMENT 
STANDARD KY-2-8 MPTy 6-05-0903-65, 
GOST 20298-76 

60 TONS SODIUM HYDROXIDE, TECHNICAL GRADE 
NaOH, 98% CAUSTIC SODA 

THIS ORDER IS SUBJECT TO THE TERMS CONDITIONS, AND SPECIFICATIONS AS STATED HEREIN 

A Copy of thm Order must be 
sgned by Seller and returned 
urltlun two w of recupt 

O R v s m  BY 
TITLE ai - b~tt72 gf ?%'& D"p6.2 
DATE 12/2/93 

J ,-a J 0 ACCOUNT NO 7419 100 
--h 
8 / b L  

BUYER 
UNITED ENGINEERS & CONSTRUCTORS INC 

BY 
V t & e ~ -  M H S P A ~ D I N G  

TOTAL PRICE OF ORDER 

$200,940 00 

PURCHASE ORDER NO 

7419001 213 I 

- Buyer 
- Requwhoner 

- - Aceormbg 
Experllter 

- FieldlMRR 
 lent 
Other 



United Engineers 
&ConstrucPeors PURCHASE ORDER 
A EayWmon Company 

ITEM QUANTITY DESCRIPTIOh PRICE 

4 50 TONS 

PURCHASE ORDER NO 

7419 001-213-1 

ACTIVATED COAL Ck-I Copt I IN ACCORDANCE $1,300 00 $65,000 00 
WITH RUSSIAN GOVERNMENT STANDARD GOST-5696-74 

I 1 

REL PAGE NO 

OF 5 

TOTAL FIRM PRICE DELIVERED $200,940 00 

S E U E R  

TECHNOPROMEXPORT 

ARTICLE 1- MARKING INSTRUCTIONS- SHALL BE AS FOLLOWS 

Mongol~an Emergency Heat and Power Prolect No 1 
Mongolran Fuel and Energy Mrn~stry 
Ulaanbaatar, Mongolla 

Emergency Spare Parts for Power Plants and Coal Mmes 
Emergency Duty Free Cargo for the Mongolran Government 

US AID PROJECT NO 438-0003 
UE&C Prolect No 7419 001 
UE&C Purchase Order No 7419 001-213-1 

L The "US AID Labelw and "Made rn RUSSIA" shall be clearly marked on each package of each 
shrpment 

Each package rn the shrpment shall be marked (eg 1 of N, 2 of N, N of N) 

Each package shall be marked w ~ t h  proper metrlc dlmensrons and werghts 

Packages should be properly EXPORT BOXEDIBUNDLED TO WITHSTAND OUTSIDE STORAGE as well as 
rarlroad/truck~ng/arrfre~ght handlmg 

ARTICLE 2- SHIPPING DOCUMENTATION- THE FOLLOWING SHALL BE INCLUDED IN BOTH RUSSIAN AND 
ENGLISH FOR EACH SHIPMENT/CARGO 

a Copy of Inland Brll of Lad~ng 
b Copy of Commercral Invo~ce 
c Copy of Pack~ng Llst(Shal1 be attached to the outsrde of each package, 
enclosed rn water proof plastlc 
d Copy of Cert~f~cate of O r ~ g ~ n  or ~f no 'Certlfrcate LS ava~lable, suppller 
shall stamp Made zn Russla on the Cornmercxal Invozce 

/fcl*J -- .&?j- 
e Copy of Inspection Cert~frcate(Qua1lty Certlflcate) 

For each shlpment(cargo), the seller shall provrde the above lrsted documents, as soon as 
sh~pment leaves seller's facll~ty by elther faxmg or vra overnrght arr shipment, through 
TNT Worldwrde Express or DHL to the followlng 

Unrted Engrneers and Constructors, Inc 
100 Summer Street 
Boston, Ma (USA) 02110 
Attn Mark H Spauldrng 
Tel 617-422-5360 
Fax 617-338-6239 or 617-423-9020 



PURCHASE ORDEh 

FOB POINT 

Lrnden, N3 
TERMS OF PAYMENT 

1 / 2 %  10 davs ,  n e t  3 0  davs  

P4bE NO DATE 

I OF 4 01-17-93 

SELLER 

FLEXICO PRODUCTS 
637 E a s t  E l r z a b e t h  Avenue 
Lrnden, N J  07036 

Attn \fs Lori Battaglia 

ON INVOICES CORRESPONDENCE SHWPMG 
PAPERS. AVD PACKAGES 

MAIL. THE ORIGINAL AND TWO (2) COPIES OF INVOICES THE ORIGINAL SHIPPING 
PAPERS AND PACKING UST TO 

UNITED ENGINEERS & CONSTRUCTORS INC 
100 Summer S t r e e t ,  Boston, MA 02110 
A t t n  Accounts Payab le  
ALL CORRESPONDENCE AND A COPY OF THE SHIPPING PAPERS AND PACKING LW 
MUST BE SENT TO 

UNITED ENGINEERS & CONSTRUCTORS INC 
N o r t h e a s t e r n  O p e r a t r o n s  
100 Summer S t r e e t  
Boston,  MA 02110 
A t t n  G F H r l l  
617-422-5298 

REQN NO )BY PREPARID BY 

92993/RMS tam 

1 I 
C OVFIGU TO 

Seller must contact An-Yar International Inc for shippmg lnstructlons 
bv contacting Fir Franz Fassbender at Tel No (201) 313-1300, 

PURCHASE ORDER NO 

7419 001-248-1 

SELLER S SHIPPING DATE 

FAX 80 (201)313-9564 
R O m E  VIA 

I I 

THEORDER NO RELEASE NO MUST APPEAR I REL 

ITEM QUANTITY DEKRIPTION - 'RICE ( 
u n i c  

1 45PCS O n e  rnch (1  ) nomrnal I D stainless steel Prlce 

c o r r u g a t e d  f l e x r b l e  meta l  hose  Unbrarded hose  $19 74/plece S880 30 
Each p r e c e  s h a l l  be  t h r e e  ( 3 )  f e e t  r n  l e n g t h  and 
s h a l l  have a carbon s t e e l  s t a n d a r d  r r o n  p r p e  t h r e a d  
r r g l d  female  coup l rng  a s  p e r  f r g  no 3106 shown on 
page 3 of f l e x l r n e  b rochure  on one  end and a ca rbon  
steel s t a n d a r d  Lron p l p e  t h r e a d  male u n m n  as p e r  
f r g  no 3110 shown on page 3 of  t h e  f l e x l b l e  
b rochure  on t h e  o t h e r  end 

4 d a y s  from o r d e r  

TOTAL FIRM PRICE $888 30 

NOTE US AID approva l  and concur rance  no t  r e q u r r e d  due t o  p r l c e  o f  t h e  
o r d e r  l e s s  t h a n  $25,000 00 

THIS ORDER I\ CLBJECT 10 THE TERM\ CO\DlTlO\S AUD SPECIFICATIOVS AS STATED HEREIN 

BC\ kK 
LLITk D E\CILLER4 gL CO\\TKLCTOKS INC 

3 
#, * , 9 

BY ,*L .t , , I  . " L / r L / t f * t  

TOTAL PRlCE OF ORDER 

$888 30 
/ 

- Buyer - Requ~s~houf 
- Ex-ter - Accouutu - Fieldl\l- /;7,Jf7k P ~ I R C H A I E  ORDER vo - Chwt 

7419 001 948 1 - 
J 0 Account NO 7419 1 C -  \-I , 



United Engineers 
&Constructors PURCHASE ORDER 

ROUTE VIA BUYER'S FREIGHT FORWARDER 

I I I ITEM QUAMlTY DESCRIPIlON PRICE 
SCANNER AIR PIPING SYSTEM 

PAGE NO 
1 OF 4 

F u r n r s h  m r s c e l l a n e o u s  p l p e  and s u p p l l e s  a s  shown on 
ATTACHMENT NO 1, two ( 2 )  pages ,  a t t a c h e d  h e r e t o  
and made a p a r t  hereof  

DATE REQN NO /BY PREPARED BY 

01-25-93 92994/RMS tam 
PURCHASEORDERNO 

7419 001-248-2 

TOTAL PRICE $2,371.50 

SELLERS SHIPPING DATE 

E s t  2-1-93 
THE ORDER NO RELEASE NO MUST APPEAR 
ON INVOICES CORRESWNDENCE SHIPPING 
PAPERS. AND PACKAGES 

FOB POINT 

J e r s e y  C l t y ,  N J  
TERMS OF PAYMENT 

N e t  30 Days 
SELLER 

THE IDEAL SUPPLY CO 
445 Communrpaw Avenue 
J e r s e y  C l t y ,  N J  07304 
A t t n  M r  J a c k  F r e n k e l  
(201)  333-2600 

The f o l l o w m g  1s ~ n c o r p o r a t e d  l n  t h ~ s  purchase  o r d e r  w l t h  t h e  same f o r c e  and 
e f f e c t  a s  I£ t h e y  were g l v e n  I n  f u l l  t e x t  Upon r e q u e s t ,  t h e  Purchase r  w ~ l l  make 
t h e l r  f u l l  t e x t  available 

REL 

MAILTHE ORIGINAL AND TWO (2) COPIES OF INVOICES THE ORIGINAL SHIPPING 
PAPERS AND PACKING USTTO 

UNITED ENGINEERS & CONSTRUCTORS INC 
100 Summer S t r e e t ,  Boston,  MA 02110 
A t t n -  Accounts Payab le  
ALL CORRESPONDENCE AND A COPY OF THE SHIPPING PAPERS AND PACKING 
UST MUST BE SENTTO 

UNITED ENGINEERS & CONSTRUCTORS INC 
N o r t h e a s t e r n  O p e r a t r o n s  
100 Summer S t r e e t  
Boston,  MA 02110 
A t t n  M G Srmpson 
617-422-422-5379 

FAR CLAUSES 

CONSIGN TO S e l l e r  must c o n t a c t  An-Mar I n t e r n a t i o n a l  I n c  f o r  s h r p p l n g  
~ n s t r u c t l o n s  by t e l e p h o n i n g  M r  Franz Fassbender  a t  
T e l  No (201)  313-1300 - FAX No. (201)  313-9564 

( X )  52 202-01 
( X )  52 203-01 
( X )  52 203-03 
( X )  52 203-05 
( X )  52 203-07 
( X )  52 204-2 
( X )  52 204-3 
( X )  52 212-13 

& A l t e r n a t e  
( X )  52 215-01 

(X) 52 215-02 

D e f l n l t l o n s  (APR 1984) 
Officials Not t o  B e n e f ~ t  (APR 1984) 
G r a t u l t l e s  (APR 1984) 
Covenant A g a m s t  Contingent Fees  (APR 1984)  
Antl-Krckback Procedures  (APR 1984) 
S e c u r l t y  Requrrements (APR 1984) 
Taxpayer I d e n t l f l c a t l o n  
Stop-Work Order (APR 1984) 
I 
Exammatron o f  Records by Compt ro l l e r  
Genera l  (APR 1984) 
Audxt -Negot ra t~on  (APR 1984) 

THIS ORDER 1s SWWXT TO THE TERMS, CONDITIONS, AND SPEQOmCATIONS AS STATED HE- 

A C q y  of th~s  Order must be 
s~gned by Seller and returned 
w1tfun two weeks of recctpt 
ORDER ACKNOWLEDGED 
BY 
TITLE 
DATE!. 

BUYER TOTAL PRICE OF ORDER - B ~ r  
UNITH) ENGLNERS & CON!TlXUClDRS ~ffltroncr 
INC 

BY PURCHASEORDERNO 

7419 001 248 2 Other 

J 0 Account NO 7419 10 



e Order No 74 19 001-248-2 
a1 Supply Co 

acanner Air Piping System 
PAGE 1 OF 2 

Item 
No - 
I 

2 

3 

4 

5 

ATTACHMENT NO 1 

1" schedule 40 carbon steel plpe, ASTM A106, 
Gr B or ASTM A53 Gr B seamless for butt 
welding 

6" u-bolts black carbon steel complete w ~ t h  two 
(2) hex nuts on each threaded end as per Part 
No S-7 of Imper~al Bolt and Manufacturing, Inc 

6" adjustable band hangers, black carbon steel, 
as per Part No M-2900 of Imperlal Bolt and 
Manufacturing, Inc 

2" adjustable band hangers, black carbon steel, 
as per Part No M-2900 of Imperial Bolt and 
Manufacturing, Inc 

2" u-bolts black carbon steel complete with two 
(2) hex nuts on each threaded end as per Part 
No S-7 o t  Imperial Bolt and Manutacturing, Inc 

112" continuous threaded rod right hand thread, 
black carbon steel as per Part No P-8000 of 
Imperial Bolt and Manutacturlng, Inc 

112" hexagon rod couplings female thread right 
hand nat~onal course thread, black carbon steel, 
as per Part No S-3 ot Imperial Bolt and 
Manufacturing, Inc Note These hexagon rod 
couplmgs are tor the threaded rod ot  Item 7 

112" adjustable beam brackets, black carbon 
steel, as per Part No 1-350 of Imper~al Bolt and 
Manufacturing, Inc 

112" hex nuts as per Part No 1-1018 of Imperial 
Bolt and Manufacturing, Inc Note These hex 
nuts are tor the threaded rod of Item 7 

Welded bracket, size #I ,  medium pattern, black 
carbon steel, as per Part No M-7200 of Imper~al 
Bolt and Manutacturing Inc 

Unit 
Price - 

6 25lft 

1 201ft 

2 OOlea 

1 26lea 

0 341ea 

0 261ea 

0 231ft 

0 171ea 

0 781ea 

0 061ea 

Ext 
Price r 



,be Order No 7419 001-248-2 
,dl S~pply  CO 

Scanner Air Pipmg System 

ATTACHMENT NO 1 

74 $2 
500 tt 318" Contmous threaded rod r~ght hand thread, 0 151ft 75 00 pG 

black carbon steel, as per Part No P-8000 ot 
Imperral Bolt and Manutactur~ng, Inc 

200 ea 318" Hex nuts as per Part No 1-1018 of Imper~al 0 04lea 8 00 
Bolt and Manufacturlng, Inc Note These Hex 
Nuts are for the threaded rod of Item 12 

100 ea 318" Hexagon rod couplmgs, female thread, r~ght  0 161 ea 16  00 
hand natlonal course thread, black carbon steel, 
as per Part No S-3 of Imperial Bolt and 
Manufacturing, Inc Note These Hexagon rod 
~ouplmgs are tor the threaded rod of Item 12 

15 100 ea 318" Adjustable beam brackets, black carbon 0 78/ea -78 00 
steel, as per Part No 1-358 ot Imper~al Bolt and 
Manufacturlng, Inc 

16 1 ea Threader, ratchet type, drop head type complete 40 9 5 1 ~  ' 40 g 5  
w~th rachet and handle as manufactured by R~gid 
Tool Co Model No OOR 

1" drop head type d ~ e ,  carbon steel for threadmg 45 75 ea 45 75 
right hand NPT-threads Die shall fit Item 15 - 

above 

18 6 2-112" NPS Schedule 80 SA-106 Gr B P~pe,  ten 36 40 ea f/ 218 40 
lengths toot (10') lengths 

19 12 2" Schedule 40 SA-106 Gr B P~pe, ten foot 16 60 ea 
lengths (10') lengths 

J199.20 

TOTAL $2371 50 



b Construif ors CHANGE ORDER #I 
A -on Company 

I Attn M G Srmpson 
617-422-422-5379 

Mongollan Emergency Heat and Power Prolect No 1 

SELLER 

MOORE PRODUCTS COMPANY 
100 Corporate Place 
Peabody, MA 01960 
Attn Mr W C Cunn~ngham 
(508) 535-9512 

Mongollan Fuel and Energy Mmrstry 

PAGE NO 
1 OF 1 

Attn Accounts Payable 
ALLCORRESPONDENCE AND A COPY OF THE SHIPPING PAPERS AND PACKING 
UST MUST BE SENT TO 

UNITED ENGINEERS & CONSTRUCTORS INC 
Northeastern Operatrons 
100 Summer Street 
Boston, MA 02110 

Ulaanbaatar, Mongolla 

PURCHASE ORDER NO 

7419 001-252-1 

ROUTE VIA FREIGHT FORWARDER 
I I 

ELLER S SHIPPING DATE 
1 \ if?( <&, 

DATE 

02-19-93 
THE ORDER NO RELEASE NO MUST APPEAR 
ON INVOICES CORRESPONDENCE SHIPPING 
PAPERS. AND PACKAGES 

FOB POINT 

Sprmg House, PA 
TERMS OF PAYMENT 

Net 30 Days 

Itcm Qty Descnpt~on Total oC Previous Order 
$168,637 00 

REQN NO /BY PREPARED BY 

89179/WEC tam 
REL 

MAILTHE ORIGINAL AND THREE (3) COPIES OF INVOICES THE ORIGINAL SHIPPING 
PAPERS AND PACKING USTTO 

UNITED ENGINEERS & CONSTRUCTORS INC 
100 Summer Street, Boston, MA 02110 

ADD THE FOUOWING 

U n ~ t  Prlce Ext Pr~ce 

17 18 Pulverizer Outlet Pressure - Moore Model $ 990 00 $ 17,820 00 
340DlAS12BNNNNN Mycro XTC drfferent~al 
pressure transmitter wrth a 4 to 20 ma output 

18 Credlt for retun of P 0 Item No 1 
(Moore Model 340D2AH12BNNNNN) 

19 18 Restocking charge (25%) for return $ 247 50 $ 4,455 00 

TOTAL ADD / $ 4,455 00 

Shlp returned product to 

Moore Products Company 
Sumney Town Prke 
Sprlng House, PA 19477 
Attn Bob Wagener 

USE Mongollan Emergency Heat and Power Prolect No 1 

s~gocd by Seller and rcturned 
~ t b ~  two W C C ~  of ~UZIPL 
ORDER ACKNOWLEDGED 

TOTAL PRICE OF ORDER (Rev 1 - Buyer 
- Requmhwer 

W t k r  

J 0 Account No 7419 100 5 

$173,092 00 

PURCHASE ORDER NO 

7419 001 252 1 

- - L u n t m g  
- WeId/MRR 
- Cheat - -r- I I 



United Engineers 
& Construcf ors PURCHASE ORDER 

ROUTE VIA FREIGHT FORWARDER 
I I 

* A mymoon Compary 

Item Quanbty DsQnpbon Umt h c e  Ext ha 

o c  18 Pulverrzer Outlet Pressure - Moore Model $1,100 00 $1 
Mycro XTC Drfferentral 
tter wlth a 4 - 20 ma output 

2 18 Pulverizer Fan Outlet Temperature - Transmrtter $740 00 13,320 00 
Model 344BNNNNN Mycro XTC wrth a 4 - 20 ma output 

3 18 Pulverrzer Outlet Temperature RTD's wrth well and $187 00 $3,366 00 
mountrng couplmg 

PAGE NO 
1 OF 6 

4 18 Pulverrzer Fan Outlet Temperature RTD's w ~ t h  well $187 00 $3,366 00 
and mountrng couplrng 

PURCHASE ORDER NO 

7419 001-252-1 

5 6 Pulverrzer Fan Outlet Temperature Electronrc 
Indrcatmg Stat~on whrch wlll accept two (2) 
4 - 20 ma ~nput and drsplay both temperatures 
Model 372EllNN (1 per borler) 

SELLERS SHIPPING DATE 

Varrous - As Noted Below 

DATE 

11-04-92 
M E  ORDER NO R E W S E  NO MUST APPEAR 
ON INVOICES CORAESWNDENCE SHIPPING 
PAPERS. AND PACKAGES 

FOB POINT 

Varrous - As Noted Below 
TERMS OF PAYMENT 

Net 30 Days 
SELLER 

MOORE PRODUCTS COMPANY 
100 Corporate Place 
Peabody, MA 01960 
Attn Mr W C. Cunnrngham - 

$57 < 1 - 3 - 0  5-  3-3'>-" 

6 24 Moore Model 352EANlNNF S~ngle Loop Controller $1,700 00 $40,800 00 
w ~ t h  pulse output (4 per borler) 

REQN NO /BY PREPARED BY 

92552/92553/92554 tam 
REL 

MAIL THE ORIGINAL AND l W O  (2) COPIES OF INVOICES THE ORIGINAL SHIPPING 
PAPERS AND PACKING USTTO 

UNITED ENGINEERS & CONSTRUCTORS INC 
100 Summer Street, Boston, MA 02110 
Attn Accounts Payable 
ALL CORRESWNDENCE AND A COPY OF THE SHIPPING PAPERS AND PACKJNG 
LIST MUST BE SENT TO 

UNITED ENGINEERS & CONSTRUCTORS INC 
Northeastern Operations 
100 Summer Street 
Boston, MA 02110 
Attn M H Spauldrng 
617-422-5360 

7 12 Moore Model 352EANINDF S~ngle Loop Controller $2,000 00 $24,000 00 
w ~ t h  pulse output and RTD ~nput (2 per borler) 

CONSIGN TO Seller must contact An-Mar lnternatlonal Inc for shrpprng 

~nstruct~ons by telephonrng Mr Franz Fassbender at 
Tel No (201) 313-1300 - FAX No (201) 313-9564 

8 6 Acopran R24M9-230 Redundant power supplres $1,600 00 $9,600 00 
220 VAC 50 Hz to 24 VDC, rack mount (1 per borler) 

nus ORDER IS SU~TOCT TO TI IE TERMS, C O N D ~ O N S ,  AND S P ~ C A T I O N S  AS ~ ~ A T E D  HEREIN 

A Copy of t k  Order must be BUYER 1 aped by Seller and returned ENGINEI?RS & CONSTRU-RS 
wilhur two weeks of reeccpt. 
ORDER ACKNOWLEDGED 

I TOTAL PRICE OF ORDER I 



I n d u s t r r a l  Module Rack P/N 16052-42 f o r  seven $1,500 00 
module (1 pe r  b o r l e r )  

& ~onstruitors 
A mynla.. C o w  

PURCHASE ORDER 

Instrument  r acks  t o  mount t h e  above equrpment f o r  $2,615 00 
t h e  hrgh p r e s s u r e  b o r l e r s  

Pu lve r r ze r  Fan O u t l e t  Temperature E lec t ron rc  $670 00 
Ind rca t rng  S t a t r o n  whrch w r l l  accept  t w o  4 - 20 
ma rnput  and d r s p l a y  both tempera tures  Model 
372EllNNF ( 1 / 2  pe r  b o r l e r )  wrth s tandard  c a s e  
mount rng 

PURCHASEORDERNO 

7419 001-252-1 

Moore Model 352EAllNNF Srngle  Loop C o n t r o l l e r  
wrth 4  - 20 ma ou tpu t  (1 per  b o r l e r )  wrth 
s t anda rd  ca se  mountrng 
Thrs w r l l  c o n t r o l  t h e  new Beck damper d r r v e  

i I REL PAGE NO 

2 OF 6 

Moore Model 352EA21NNF S l n g l e  Loop C o n t r o l l e r  
wrth p u l s e  ou tpu t  (1 pe r  b o ~ l e r )  wrth s t anda rd  
c a s e  mountrng 

SELLER 

MOORE PRODUCTS 

Moore Model 352EA21DNF Srngle  Loop C o n t r o l l e r  $2,200 00 
wrth p u l s e  ou tpu t  and RTD rnput  (1 pe r  b o l l e r )  
wrth s t anda rd  c a s e  mountrng 

Acopran R24M9-230 Redundant power s u p p l l e s  $1,600 00 
220 VAC 50 Hz t o  24 VDC, panel  mount (1 pe r  b o r l e r )  

Relays rack  mounted wrth r a r l  t o  r n t e r f a c e  between ----- 
t h e  pu l se  ou tpu t  s r g n a l s  and t h e  damper d r ~ v e  

Furnrsh t h e  r equ r r ed  wrre  t o  permrt f r e l d  w l r rng  of  ----- 
t h e  components and a l l  hardware t o  mount components 

Confrgurat lon and documentatron f o r  t h e  c o n t r o l l e r s  ----- 
Subtotal 

Moore 

NOTE Th l s  

7419 
7419 
7419 

O r m r n  of Goods 

U S  Orrgrn 

Applrcable  Documents 

Products  Drseount ($14,475 00) 

TOTAL FIRM PRICE $168,637 00 

Purchase Order accounts  f o r  t h e  Eo l low~ng  Inqu~ry No 's  

001-252-1 
001-252-2 
001-252-4 

The fol lowrng IS incorpora ted  r n  t h r s  purchase o rde r  wrth t h e  same f o r c e  and e f f e c t  a s  lf 
t h e y  w e r e  grven Ln f u l l  t e x t  Upon r eques t ,  t h e  Purchaser  w l l l  make t h e ~ r  f u l l  t e x t  
a v a i l a b l e  



-- 
- United Eroaineers 

R O ~ E  VIA BUYER'S FREIGHT FORWARDER 

I I 

& C O ~ S ~ U > ~ O ~ S  PURCHASE ORDER 

A-ucomm 

ITEM QUANTITY DESCRIPTION PRICF' 

MOTORS FOR DAMPER DRIVES 
9 

PAGE NO 
I OF 4 

These motors 

REQN NO /BY PREPARED BY I 92558A/WEC "'(3s 
DATE 

11-25-92 

AC MOTORS PER DATA SHEET 4, 
SPEC NO 252-3-IC21A 

PURCHASEORDER NO 

7419 001-252-3 
SELLER S SHIPPtNG DATE 

12/09/92 

SELLER S PRODUCT NO 1LA5080-4AA22 

AC MOTORS PER DATA SHEET 5, 
SPEC NO 252-3-IC21A 198 67 EA 1,788 00 
SELLER'S PRODUCT NO ILA5096-4AA22 

THE ORDER NO RELEASE NO MLST APPEAR 
ON INVOICES CORRESPONDENCE SHIPPLNG 
PAPERS, AND PACKAGES 

shall be per UE&C8s drawrna no 7419-MI. except for the shaft 

REL 

FOB WWT 

Hamburg, Germany 
TERMS OF PAYMENT 

Net 30 Days 
SELLER 
- 

SIEMENS ENERGY & AUTOMATION, INC 
187 Ballardvale Street 
Sulte A270 
Wllmlngton, MA 01887 
Attn Mr Mark Srmulrs 
508-658-0142 

dlameter whlch shall be per S~emens' driwlng of ~une.1992 -Both drawmgs are 
attached hereto and made a part hereof The Cllent (at s~te) 1s aware of the 
Increase ln shaft s u e  and feel they can adlust the gear box to s u ~ t  

MAIL THE ORIGINAL AND TWO 12) COPIES OF INVOICES THE ORIGINAL SHIPPING 
PAPERS AND P A C W O  LIST TO 

UNITED ENGINEERS & CONSTRUCTORS INC 
100 Summer Street, Boston, MA 02110 
Attn Accounts payable 
ALL CORRESPONDENCE AND A COPY OF THE SHIPPING PAPERS AND P A C K I ~ ~  I IT 
MUST BE SENT TO 

UNITED ENGINEERS & CONSTRUCTORS INC 
Northeastern Operations 
100 Summer Street 
Boston, MA 02110 
Attn M G Slmpson 
617-422-5379 

TOTAL FIRM PRICE $14,878 00 

CONSIGN TO Seller must contact An-Mar Internat~onal Inc for shlpplng 

lnstructzons by telephoning Mr Franz Fassbender at 
Tel No (201) 313-1300 - FAX NO (201) 313-9564 

Orrarn of Goods Hamburg, Germany 

Ap~lrcable Documents 

A Motor Speclfrcatlon Sheet 4, Spec No 252-3-IC21A, Rev 2, 11/23/92 

B Motor Spec~frcatron Sheet 5, Spec No 252-3-IC21A, Rev 2, 11/24/92 

THIS ORDER IS SUBJECT TO THE TERMS CONDITIONS AND SPECIFICATIONS AS STATED HEREIN 

I TOTAL PRICE OF ORDER ( Buyer A Copy of thrs Order must be 
\lgued by W e r  and returned 
wlthln two weeks of recerpt 
ORDER ACKkOWLEDGED 
BY 
TITLE 
DATE 

- Requrs~hones 
- E x w t e r  - Account~ng - FieldIMRR 
- Cheut 

7119 001 3 2  3 - Other 

BUYER 
LVITED EhGlhEERS & CONSTRUCTORS INC 

BY 



i 
MOTOR 
SPECIFICATION SHEET 

JOB NO 741 9 001 COMP BY ARK SHEET a 

REV NO 2 DATE 08/25/92 SPEC NO 252 3 IC21A 

7 0  
MOTORS FOR PULV AIR DAMPERS 
Slemens 
1 LA5080 4AA22 

8 0 
Totally Enclosed Fan Cooled 
Refer to note 4 

;ENERAL 1 

2 
2 
2 

1 

Thls motor IS an alternate to sheet 1 
'Seller to furnlsh the fmal ~nformat~on 

QUANTITY 
SERVICE 
MANUFACTURER 
MODEL 
FRAME SIZE 
ENCLOSURE 
Motor Drawlng 

2201380 VAC 13 PH 150 CYCLE 
1 5 amps at 380 VAC 
7 05  amps 
B MIN STATOR WIND INSULAT RESIST=O 5 OM 
1365 
0 5 

7 2 N M  
8 5 NM 

CW & CCW DIRECTION 
YES 
ANY DIRECTION 

AOTOR DATA 
2 
2 

1 
2 
2 
1 

I I 

MTR 3003 XLS 

7 b  

1 

VOLTAGE 1 PHASE I CYCLE 
FULL LOAD AMPS 
LOCKED ROTOR AMPS 
CLASS OF INSULATION 
RPM 
H P 

DIMENSIONS Note 3 & 4 
START UP TORQUE 
LOCKED ROTOR TORQUE 
ROTATION 
C FACE MOUNTING 
MOUNTING OF THE MOTOR 

JOTES 

1 

1 PROVIDE A CORROSION RESISTANT METAL TAG WITH TAG NO EMBOSSED ON IT 
ATTACHED TO THE INSTRUMENT 
2 To replace a Mode1 4AAM63V4U3 Russ~an made product 
3 These motors shall be mounted In exlsting dr~ves 
4 Motors shall be per draw~ng no 741 9 M 1  



t 
MOTOR 
SPECIFICATION SHEET 

JOB NO 7419 001 COMP BY ARK SHEET 5 

a REV No 

DATE 08/25/92 SPEC NO 252 3 lC21A 
Rev 1 18 Nov TAG NO M 3005 UB3 

CLIENT Mongol~an Peoples Republ~c Rev 2 24 Nov 
PROJECT Cr~ t~ca l  Spare Parts 

CLASS OF INSULATION ( B  MIN STATOR WIND INSULAT RESIST =O 5 OM 
RPM 11 360 

9 
MOTORS FOR PULV AIR DAMPERS 
S~emens 
ILA5096 4AA22 
90L 

Totally Enclosed Fan Cooled 

GENERAL 

2 
2 
2 

MOTOR DATA 
2 
2 

NOTES r- 

QUANTITY 
SERVICE 
MANUFACTURER 
MODEL 
FRAME SIZE 
ENCLOSURE 

VOLTAGE I PHASE I CYCLE 
FULL LOAD AMPS 
LOCKED ROTOR AMPS 

1 PROVIDE A CORROSION RESISTANT METAL TAG WITH-TAG NO EMBOSSED ON IT 
- 

ATTACHED TO THE INSTRUMENT 
2 To replace a Model 4AXS80A4U3 Russ~an made product 
3 These motors shall be mounted In exlstlng drwes 
4 Motors shall be oer drawma no 741 9 M I  

2201380 V A C % % ~ ~ O  CYCLE 
3 7 AMPS AT 380 VOLTS 

18  14 

DIMENSIONS Note 3 & 4 
START UP TORQUE 
LOCKED ROTOR TORQUE 
ROTATION 
C FACE MOUNTING 
MOUNTING OF THE MOTOR 

Th~s  motor IS an alternate to Sheet 3 

18 7 NM 
22 NM 

CW & CCW DIRECTION 
YES - 
ANY DIRECTION 

1 I*Seller to furn~sh the f~nal ~nformat~on I 

MTR 3005 XLS 

a3 



I I 
ROJECT 

r 

SHEET I O F ~  
- - 

OATE WrE 



e 
SIEMENS 

JEC MO~OR DIMENSIONS-B14 Flange Motors 
rn motor Chmensron symbdls to 
frame ]we Mounbng flange to [kn 42 948 
size 1LA5 smdl flange lage flange' 

lM DIN- a, b, d e, 1, 4 I %-2, Slze-_a, b, e, 2, q z 3' k k , 4 r rz & X X, XZ X, ]L- 
IEC P I O M  T L E E S  z P n u r U s  z A C L  LC AD LF A G A S O  B E L L  B E - H K A G  

36 1LA.5050' Ca 80 50 9 65 2 5 W M M 5 4  C10510579 85 2 5 B M 6  4 12123177 200 108 1m 35 35 Pgl6' - 20 42 83 
?LA5 053' 

L_ --- - - --- - - 36 
63 060 CSg 90 60 1475 2 5 2 3 2 3 1 5  4 cia m a  l a 3  P M 6  4 12 1 ~ 2 1 3 ~ 1  (03 35 35 ~ p 1 6 -  :)a 20 i 2  -83 
- -  - 063 I . - - - -  _____I_ _ _  _ _ I (138) {5%) (52) w) w'q /?!I L!!u!!?j 
7 1 OM Clf151057Q148525303056412C140140951153 3 0 # 8 4 1 5 1 4 5 2 4 0 2 7 8 1 1 6  120 3 5 %  P g i 6 " -  96 20 42 92 
---- OM 

-A-p--- -- 146 58) (52 ioq  LIB) (71) t i  i s )  

- 8 0  030 a ? m  t i 0  1s 3 5 # Ma 4 15 162 274' 324' 124 ) 140 !i5 35 PI Mg 20 42 IW 
--- 083 ---- 1 54 58) I52 36) I105]-(18J j l 2 Q  

ws wo c w 1 1 0 9 5  2 u f i 3  1 5 9 1 8 4  ~ a c i m t x i i 1 ~ 1 ~ e 3 5 s o n a  4 aaisiw w 1 3 0 L  1  , , 1% 
2%- 096 --- --- - - -- - -- ---- I13 (551 (52) (36) (105) (18) (71H127) 
1 0 1 ~  106 C 1 6 r P 1 6 0 1 1 0 ~ 1 3 Q 3 5 W 6 0 ~ 8 4 1 8 ~ ~ 2 0 0 1 3 9 1 6 5 3 5 6 0 # 1 0 4 1 2 2 0 3 3 7 2 4 3 8  158 193 58 52 Pg21 42 105 - 59 125 

1 07 ___ - --II - ----- --- - -- ---- - 
112M - 113 C 1 6 1 1 6 0 ~ 2 8 1 3 0 3 5 6 1 6 0 Y 1 - 4 ~ 6 C M 1 2 W 1 3 0 1 6 5 3 3 5 6 9 ~ ~ 4 1 6 n 8 3 9 5 4 6 1  158200 58 52 42 105 - $.i38 -- - -- - 
The drmenslons m brackets refer loType 1 MA5 motors v&en they d~ffer Iran Type 1 LA5 %inopy not a sk~~ked standard flem 
<Measured wer bdt heads 'Large 814 Flange ml a slocked standard rtem 
m e  ftxtng bolls for the tapped holes s, can be screwed In to Ihe depth slated In the [able shafi dlamekt and kqcway refer to hor~romal loot mld motor oullme 

Two cable entries 90° apart 



PURCHASE ORDER 

ROWE VIA BUYER'S FREIGHT FORWARDER 
, I 

Hamburg, Germany 
TERMS OF PAYMENT 

Net 30 Days 
SELLER 

SIEMENS ENERGY & AUTOMATION, INC 
187 Ballardvale Street 
Surte A270 
W~lmrngton, MA 01887 
Attn Mr Mark Srmulrs 
508-658-0142 

ITEM QUANTITY DESCRIPTION PRILE 

FOB POINT I MAIL THE ORIGINAL AND TWO (t) COPIES OF INVOICES THE ORIGINAL SHIPPING 

REQN NO /BY PREPARED BY I 92559/WEC mgs 
P4GE YO 

I OF 4 
PURCHASE ORDER NO 

7419 001-252-3A 

PAPERS AND PACKING IlST TO 

UNITED ENGINEERS & CONSTRUCTORS INC 
100 Summer Street, Boston, MA 02110 
Attn Accounts Payable 
ALL CORRESWNDENCE AND A COPY OF THE SHIPPING PAPERS AND PACKING LIST 
MU= BE SENT TO 

UNITED ENGINEERS & CONSTRUCTORS INC 
Northeastern Operatrons 
100 Summer Street 
Boston, MA 02110 
Attn M G srmpson 
617-422-5379 

These motors 
No 510 3278 

SELLER S SHIPPING DATE 

12/09/92 

DATE 

11-25-92 
THE ORDER NO RELEASE NO MUST APPEAR 
ON INVOICES CORRESPONDENCE SHIPPMG 
PAPERS. AND PACKAGES 

CONSIGN TO Seller must contact An-Mar Internatronal Inc for shrpprng 

rnstructrons by telephonrng Mr Franz Fassbender at 
Tel (201) 313-1300 - Fax No (201) 313-9564 

MOTORS FOR DAMPER DRIVES (FAN DAMPERS1 

REL 

AC MOTORS PER DATA SHEET 2, $187 00 $10,098 00 
SPEC NO 252-3-IC21A 
SELLER'S PRODUCT NO 1LA5080-4AA21 

shall be per UE&C s Draw~ng No 7419-M2 & M3, and Sremens' Draw~ng 
CDE Both drawrngs are attached hereto and made a part hereof 

TOTAL FIRM PRICE $10,098 00 

Orlsrn of Goods Hamburg, Germany 

Aml~cable Documents 

A Motor Spec~f~catron Sheet 2, Spec No 252-3-IC21A, Rev 2, 11/24/92 

B The follow~ng LS ~ncorporated rn t h ~ s  purchase order wrth the same force and effect 
as rf they were glven rn full text Upon request, the Purchaser w ~ l l  make thelr full 
text available 

TIUS ORDER IS SUBJECT TO THE TERiMS CONDITIONS, AND SPECIFICATIONS AS STATED HEREIN 

A Copy of t h s  Order must be 
s~gued by M e r  aud returned 
wlth111 two week$ of recapt 
ORDER ACKhOWLEDCED 
BY 
TITLE 
DATE 

7 

BUYER 
L\lTLD EIGIIEERS & CONSTRUCTORS INC 

Bl 
/ 

TOTAL PRICE OF ORDER 

$10,098 00 

PURCHASE ORDER YO 

7419 01 232 3~ 

X Buyer 
- Requsthouer 
- E x m t e r  
- Accou~ l tq  
- Fieid/MRR 
- Cheut - Other 



- 
sr MOTOR 

SPECIFICATION SHEET 

JOB NO 7419 001 COMP BY ARK SHEET 2 
REV NO 2 DATE 08120192 SPEC NO 252 3 IC21A 

Rev 1 Nov 18,1992 TAGNO M 3002 UB3 
CLIENT Mongohan Peoples Republtc REV 2 Nov 24, 1992 
PROJECT Cr~t~cal  Spare Parts 

54  
ID & FD FANS DAMPER S DRIVES 

Siemens 

iENERAL 1 

2 
2 
2 

1 PROVIDE A CORROSION RESISTANT METAL TAG WITH TAG NO EMBOSSED ON IT 
ATTACHED T n  THF INSTRI IMFNT 

QUANTITY 
SERVICE 
MANUFACTURER 

JlOTOR DATA 
2 
2 

1 
2 
2 
2 

1 

. . . . . , - . . .- ..--. . .-...-.. , 

( 2  To re~lace a Model AOL2 2 1 4  1 S1 Russian made oroduct I 

MODEL 
FRAME SIZE 
ENCLOSURE 

ILA5080 4AA21 
8 0  

Totally Enclosed Fan Cooled 

VOLTAGE I PHASE I CYCLE 
FULL LOAD AMPS 
LOCKED ROTOR AMPS 
CLASS OF INSULATION 
RPM 
HP (KW = 0 4) 

DIMENSIONS Note 3 & 4 
START UP TORQUE 
LOCKED ROTOR TORQUE 
ROTATION 
C FACE MOUNTING 
MOUNTING OF THE MOTOR 

I Seller to furnish the flnal informat~on 1 

220/380 VAC 13 PH 150 CYCLE 
1 5 AMPS AT 380 VOLTS 
7 05  AMPS 

A , MIN STATOR WIND INSULAT RESIST=O 5 OM 
1400 
0 5 4  
REFER TO DWG NO 741 9 001 IC2 
7 2 N M  

8 5 NM 
BOTH DIRECTIONS 
YES 
CW & CCW DIRECTION 

2 

MTR 3002 X tS  

3 These motors shall be mounted In existtng drives 
4 Motors shall be per drawing no 7419 M 2  & M3  and S~emens Dwg No 510 32781CDE 

Shaft Dta 1s smaller and bolt holes are smaller 



PAGE i 



-- 
b- GENERAL 
r r r r y r -  

COMPUTATION 
SHEET 



K t e m m e n k a s  t e n  uf 180 d r  ehbar 

Termina l  b o x  ca ' ~ c  t u r n e d  through 180 beg 
- 9  

0ohrung qes&torsen 
bhnd hole 

2 3. MA1 1990 ~ c h u t z a r t  I P5L 

I Type  of enclosure I P S L  
1 EW Ood Neustadf II )J SaalB A ( !  dlmenslons l n  urn 



- 

Aur t . I +  
w l t b  Btc 

P - k 2 

Oas Wlit Wrl t+nrnd# lann u 
V a l \ @  k n n l l l t t v n p  brl c u l t  
k a l b t  I tnn ta l r tunq  be1 n l t z i  
d t n  d r l r l n )  a h a 0  <ndt 
men I d r a t + t f  ctuplrd t k r  r 
r l t h  b t lq  and ~ l n l r r  d r k t t  
t t u t i  In t r t n u l t t e i  



United Engineers 
&Constructors PURCHASE ORDER 

Chagr~n Falls, Ohro 
TERMS OF PAYMWT 

Net 30 Davs 
SELLER 

STOCK EQUIPMENT COMPANY 
C/O ROBERT K GRIFFITH ASSOCIATES 
P 0 Box 111 
Putnam, CT 06260 
Attn Mr Louls Grrffrth 
(203) 928-7971 

PAGE NO 
I OF 4 

PAPU(S AND PACUJNG UST TO 

PREPARW BY 

tam 

UNITED ENGINEERS & CONSTRUCTORS INC 
100 Summer Street, Boston, MA 02110 

PLWHASE ORDER NO 

7419 001-252-5 
SELLWL S SHIPPING DATE 

See Below 

DATE 

11-25-92 

Attn Accounts Payable 
ALLCORRESPONDENCE AND A COPY O F  THE SHIPPING PAPERS AND PACkING 

THE ORDER NO RELEASE NO MUST A P P W  
ON INVOICES CORRESPONDENCE, SHlPPMG 
P A P F ~  

REQN NO /BY 

92557/WEC 

U S  MUST BE SENT TO 

UNITED ENGINEERS & CONSTRUCTORS INC 
Northeastern Operatrons 
100 Summer Street 
Boston, MA 02110 
Attn M G Smpson 

FOB WlNT 1 M A L T H E  ORIGINAL AND TWO 12) COPES OF W O I C E S  THE ORlGMAL SHIPF'lNG 

1 617-422-422-5379- 
CONSIGN TO Seller must contact An-Mar Internatronal Inc for sh~pplng 

rnstructrons by telephon~ng Mr Franz Fassbender at 
Tel No (201) 313-1300 - FAX No (201) 313-9564 

R O ~ E  VIA BUYER'S FREIGHT FORWARDER 
I I 

lTEM QUANTITY DESCRIFIION PRICE 

COAL FEEDER ALARMS 

Nuclear Coal Monrtor 
Kay-Ray/Sensall, Inc 
Model 4800X 
Level Detectron System 

TOTAL FIRM PRICE 

Unrt Prrce Ext Prlce 
$2,400 00 $43,200 00 

A Welght Each 42 lbs 

Total Packagrng 3 boxes at 4 x 2' x 2 each 
1050 lbs total 

B The successful Brdder wlll be responsible for full compl~ance wrth the Export 
Admrnrstratron Regulatrons of the U S Department of Commerce, rncludrng the 
assrgnment of an Export Control Commodrty Number Class~frcatlon, and securmg 
a valrdated export llcense, ~f requrred 

C Upon each delivery, the commercial rnvolce accornpan~ed by packrng lrst must 
clearly show the applicable ECCN and lrcense desrgnatlon (rncluding general 
license designation rf applrcable) and also show the followrng project control 
notrces These commodrtres are lxensed by the Un~ted States for ultmate 
destrnatron Mongolla Drversron or d~sposrt~on of these comrnodrtles contrary 
to U S law rs prohrbrted" 

THIS ORDER IS S U R J U T  TO THE TERMS CONDfllONS AND SPECIFlCATlONS AS STATED HEREDJ 

A Copy of lbus Order must be 
stgned by S e l l e r  and mturned 
w t h n  two weeh of recclpt 
ORDER ACKNOWLEDGED 
BY 
Tn-LE 
DATE 

BUYER 
UNITED ENGINEERS & CONSlXUCJTORS 
INC 

TOTAL PRICE OF ORDER Buyer 

$43,200 00 

Field/MRR 
PURCHASE ORDER UO sent 

I I 
J 0 Account No 7419 001 



ROUTE VIA FREIGHT FORWARDER 

Item Quant~ty Descnpt~on Umt Pnec Eb Pnce 

United Zngineers 
& Ganstructors 

-0. Comwry 
PURCHASEORDER 

.' 6 Beck Model 11-400 Rotary E l e c t r o n r c  C o n t r o l  $10,555 00 $63,330.00 
C o n t r o l  Dr lve ,  240 VAC, 50 Hz, 1 phase,  
1800 l b  f t  t o r q u e  o u t p u t  

PAGE NO 
1 OF 4 

TOTAL FIRM PRICE $63,330 0 0  

O r l q l n  of Goods 

DATE 

11-04-92 

U S Or rgrn  

SELLER S SHIPPING DATE a 

12-5-92 

A m l r c a b l e  Documents 

THE ORDER NO R E W S E  NO MUST APPEAR 
ON INVOICES CORRESPONDENCE SHIPFING 
PAPERS. AND PACKAGFS 

REON NO /BY PREPARED BY 

92551/WEC tam 

The f o l l o w ~ n g  rs incorporated An t h ~ s  p u r c h a s e  o r d e r  w ~ t h  t h e  same f o r c e  and e f f e c t  a s  L£ 
t h e y  were g l v e n  l n  f u l l  t e x t  Upon r e q u e s t ,  t h e  Purchase r  w r l l  make t h e l r  full t e x t  

PURCHASEORDERNO 

7419 001-252-6 

- 
a v a r l a b l e  

FOB POINT 

Newtown, PA 
TERMS OF PAYMENT 

N e t  30 Days 
SELLER 

A FAR CLAUSES 

MAIL THE ORlGlNAL AND TWO (2) COPIES OF INVOICES M E  ORIGINAL SHIPPING 
PAPERS AND PACKING USTTO 

UNITED ENGINEERS & CONSTRUCTORS INC 
100 Summer S t r e e t ,  Boston,  MA 02110 
Attn.  Accounts P a y a b l e  

( X )  52 202-01 D e f ~ n l t r o n s  (APR 1984) 
( X )  52 203-01 O f f r c r a l s  Not t o  B e n e f l t  (APR 1984) 
( X )  52 203-03 Graturtres (APR 1984) 
( X )  52 203-05 Covenant Agarnst Contrngent Fees (APR 1984)  
( X )  52 203-07 Antr-Krckback Procedures (APR 1 9 8 4 )  
( X )  52 204-2 Fecurrty Reqursements (APR 1984) 

THIS ORDER LS SUBJECT TO THE TERMS, CONDITIONS, AND SPEQ[PICATIONS AS STATED HERElN 

HAROLD BECK & SONS, I N C  
2300 Ter ry  D r ~ v e  
Newtown, PA 18940 
A t t n  M r .  S c o t t  Kempf 
( 2 1 5 )  968-4600 

ALL CORRESPONDENCE AND A COPY OF THE SHIPPING PAPERS AND PACKING 
UST MUST BE SENTTO 

UNITED ENGINEERS & CONSTRUCTORS INC 
N o r t h e a s t e r n  Opera t rons  
100 Summer S t r e e t  
Boston, MA 02110 
A t t n  M H Spauldmg 
617-422-5360 

S e l l e r  must c o n t a c t  An-Mar I n t e r n a t r o n a l  I n c  f o r  s h r p p ~ n g  
l n s t r u c t r o n s  by t e l e p h o n r n g  M r  Franz Fassbender  a t  
T e l  No ( 2 0 1 )  313-1300 - FAX No (201)  313-9564 



I Mrnneapol~s, MN I PAPERS AND PACKING LIST TO 

I OF 4 12-4-92 1 92560 k 92562/WEC I mgs 
SELLER S SHIPPING DATE 

See Page 4 of 4 

CONSIGN TO Seller must contact An-Mar International Inc for shlpp~ng 

rnstructlons by telephonmg Mr Franz Fassbender at 
Tel No (210) 313-1300 - Fax No (201) 313-9564 

FOB POINT I MAIL THE ORIGINAL AND TWO (2) COPIES OF INVOICES THE ORIGINAL SHIPPING 

7419 001-252-7 

L 

m s  OF PAYMENT 

See Page 4 of 4 
SEUER 

DETECTOR ELECTRONICS CORPORATION 
BURNER MANAGEMENT SYSTEMS GROUP 
6901 West 110th Street 

I 

Mlnneapol~s, MN 55438 
Attn Mr. 8111 Relchow 
612-941-5665 

dW- 76G p/KE (31173) 

ROUTE VIA BUYER'S FREIGHT FORWARDER 

ITEM QUANTITY DESCRIPTION PRICE 

THE ORDER NO RELEASE NO MUST APPEAR 
ON INVOICES CORRESWNDWCE SHIPPING 
PAPERS. AND PACKAGES 

UNITED ENGINEERS & CONSTRUCTORS INC 
100 Summer Street, Boston, MA 02110 
Attn* Accounts Payable 
w CORRESPONDENCE AND A COPY OF THE SHIPPING PAPERS AND PACKING LIST 
MU= BE SENT TO 

UNITED ENGINEERS & CONSTRUCTORS INC 
Northeastern Operations 
100 Summer Street 
Boston, MA 02110 
Attn M G Slmpson 
617-422-5379 

SCANNERS FOR PULVERIZER BURNERSIHIGH PRESSURE BOILERS ONLY 

1 Duplex Scanner Cool~ng Blower System $118,597 00 

REL 

2 1 set Mount szlencer & fllters In uprrght pos~t~on 700 00 

3 2&' Boller Flame Scanner Cablnets 

4 42 Infrared Red Flame Scanners, part #48PT1-9003 

5 42 Scanner Cables at 100 meters each 9,544 50 

6 10 Maintenance Manuals Ln Russlan & Engllsh lnc 

TOTAL FIRM PRICE $128,829 50  

Above equipment prlcsng and parts only In accordance wlth Seller's proposal no 923192A 
dated 10/23/92 and amendment no 1 dated 10/29/92, and fax dated 12/1/92 

v Seller shall adv~se UE&C of the proper scanner locatLon, based on burner drawlrigs 
Advlse UE&C of anv chanae to the burner a x  damners and burner front wlate Seller shall 
also adv~se UEQC of the-hardware requ~red to mobnt the scanners 

UEQC s Spec~f~cat~on No 7419-001-252-7, dated 9/14/92 and Data Sheet 1 as Revlsed 
lO/6/92, shall apply 

THIS ORDER IS WBJECT TO THE TFRMS CONDITIONS AND SPECIFICATIONS AS STATED HEREIN 

A Copy of thLs Order must be 
signed by Seller aud ~ e t . ~ ~ e d  
w t h  two week$ of recapt 
ORDLR ACKNOWLEDGED 
BY 
1 ITLE 
DATE 

BUYER 
UNITED ENGINEERS & CONSTRUCTORS INC 

I TOTAL PRICE OF ORDER I J Buyer 

- Accouuhug 
- ReldlMRR 

PURCHASE ORDER NO Chent 

7419 01 252 7 - Other 



I United Engineers 
& Censtructars PURCHASEORDER 

3 
PURCHASE ORDER NO 

7419 001-252-8 
THE ORDER NO RELEASE NO MUST APPEAR I FE- 

DATE 
G= 

4 01-25-93 

S L L E R  

BALDOR MOTORS & DRIVES 
6 5  S o u t h  Turnp lke  Road 
W a l l r n g f o r d ,  CT 06492 
A t t n  M r  Edward Cowern 
( 2 0 3 )  269-1354 

UNITED ENGINEERS & CONSTRUCTORS INC 
100  Summer S t r e e t ,  B o s t o n ,  MA 02110 
A t t n  Accounts  P a y a b l e  
ALL CORPESPONDENCE AND A COPY OFTHE SHIPPING PAPERS AND PACKING 
UST MUST BE SENT TO 

UNITED ENGINEERS & CONSTRUCTORS I N C  
N o r t h e a s t e r n  Operations 
100 Summer S t r e e t  
Bos ton ,  MA 02110 
A t t n  M H S p a u l d r n g  
617-422-5360 

1 / 2 8 / 9 3  
FOB W l N T  

F t  M ~ l l s ,  S  C 
TERMS OF PAYMENT 

Net 30 Days 

REQN NO B Y  PUEPARED BY 

92564/WEC tam 

ON INVOICES CORRESPONDENCE SHIPPING 
P4PE9S. AND PACKAGES 

- 

I I 

G\>IGN TG S e l l e r  must  c o n t a c t  An-Mar I n t e r n a t r o n a l  I n c  f o r  s h r p p l n g  

l n s t r u c t l o n s  by telephoning M r  F r a n z  F a s s b e n d e r  a t  T e l  N o  ( 2 0 1 )  313-1300, 
FAX N O  ( 2 0 1 )  313-9564 

SELLERS SHIPPING DATE -- 

'CUTE VIA BUYER S FREIGHT FORWARDER 
I I 

MAIL THE ORIGINAL AND TWO (2) COPIES OF INVOICES TYE ORIGINAL SrilPPlNG 
PAPEPS AND PACKING USTTO 

1 3  DIRECT CURRENT MOTORS. 

UNIT PRICE EYTENSION PRICE 

$ 1 , 3 1 1  39 $3 ,934 17  
p e r  d a t a  s h e e t  IC-21B 
S h e e t  1 3  and a t t a c h e d  d r a w m g s  
MODEL #1810ATC 

TOTAL F I R M  P R I C E  $3 ,934 17 

A The s u c c e s s f u l  B l d d e r  w ~ l l  b e  responsible f o r  f u l l  c o m ~ l ~ a n c e  w l t h  t h e  Expor t  
A d m l n l s t r a t r o n  Regulations o f  t h e  U S Depar tment  o f  Commerce, ~ n c l u d r n g  r h e  
assignment o f  a n  E x p o r t  C o n t r o l  Commodity Number C l a s s l f l c a t m ,  and  s e c u r l n g  a 
v a l ~ d a t e d  e x p o r t  l l c e n s e ,  ~f  r e q u l r e d  

B Upon e a c h  d e l r v e r y ,  t h e  commercial l n v o l c e  accompanied by p a c k l n g  l ~ s t  must 
c l e a r l y  show t h e  a p p l ~ c a b l e  ECCN and l l c e n s e  d e s ~ g n a t l o n  ( m c l u d r n g  g e n e r a l  
l x e n s e  d e s r g n a t ~ o n  l f  applicable) and a l s o  show t h e  f o l l o w ~ n g  p r o l e c t  c o n t r o l  
n o t l c e s  " t h e s e  commodl t res  are l r c e n s e d  by t h e  U n r t e d  S t a t e s  f o r  u l t l m a t e  
d e s t l n a t l o n  Mongolla  D r v e r s l o n  o r  d l s p o s ~ t l o n  o f  t h e s e  co rn rnod~ t l e s  c o n t r a r y  
t o  U S law IS p r o h l b r t e d '  

T l U S  ORDER IS S U B E C T  TO THE TERMS CON'DITIONS AND SPECII31CAmONS AS STATED ILEREIN 

A Copy of ths Order must be 
slgnul by SeUcr and returned 
w l h n  two w u b  OE rcarpt 
ORDER ACKNOWLEDGED 
BY 
l lTLE 
DAlX 

BUYER 
IJNlTTD ENGINEERS & CONSlRUCTORS 
nuc 

J 0 Account  N o  7419 100 ckj 3 

TOTAL PRICE OF ORDER 

$3,934 17 

PURCHASE ORDER NO 

7419 001 252-8 

- BUFr - Requgltloatr 
- Eqd~tcr - A - " n W  
- Fild/h¶RR 
- QKnt - Other 

R' 
cP 



CHANGE ORDER #I 

I a t I 
SELLERS SHIPPING DATE THE ORDER NO RELE4SE NO MUST APPEAR 

ON INVOICES CORRESPONDENCE SHIPPING 

PAGE NO DATE REQN NO /BY PREPARED BY 
1 OF 1 02-19-93 89180fWEC tam 

1 PAPERS. AND PACKAGES I 
FOB POINT MAIL THE ORIGINAL AN0 THREE (3) COPIES OF INVOICES THE ORIGINAL SHIPPING 

Sprlng House, PA PAPERS AND PACKING LIST TO 

PURCHASE ORDER NO 

7419 001-252-10 

TERMS OF PAYMENT UNITED ENGINEERS & CONSTRUCTORS INC 
Net 30 Days 100 Summer Street, Boston, MA 02110 

Attn M G Slmpson 
617-422-422-5379 

Mongollan Emergency Heat and Power Project No 1 
Mongollan Fuel and Energy Mlnlstry 
Ulaanbaatar, Mongolra 

SELLER 

MOORE PRODUCTS COMPANY 
100 Corporate Place 
Peabody, MA 01960 
Attn Mr W C Cunn~ngham 
(508) 535-9512 

ROUTE VIA FREIGHT FORWARDER 
I I 

Attn Accounts Payable 
ALL CORRESPONDENCE AND A COPY OF THE SHIPPING PAPERS AND PACKING 
UST MUST BE SENT TO 

UNITED ENGINEERS & CONSTRUCTORS INC 
Northeastern Operatrons 
100 Summer Street 
Boston, MA 02110 

[tern Qly Descnpt~on Total of Pmwus Onkr 
$17,063 00 

ADD THE FOLLOWING 

Unlt Prlce Ext Pr~ce 

9 2 Pulverizer Outlet Pressure - Moore Model $ 990 00 $ 1,980 00 
340DlAS12BNNNNN Mycro XTC d~fferentral 
pressure transmrtter wlth a 4 to 20 ma output 

10 Credlt for return of P 0 Item No 2 
Moore Model 340D2AH12BNNNNN 
Orlgrnal Moore Invorce No 307225 12/7/92 

11 2 Restockrng charge (25%) for return 

TOTAL ADD 

Shrp returned product to 

Moore Products Company 
Sumney Town Prke 
Sprlng House, PA 19477 
Attn Bob Wagener 

USE Mongolran Emergency Heat and Power Prolect No 1 

A Copy of this Ordcr must be 
stgod by Sellcr and returned 
wthm huo wicks of recerpt 
ORDER ACKNOWLKDGED 

B r n R  
UNITED ENGINEERS & CONSlXUCXORS 
INC 

TOTAL PRICE OF ORDER (Rev ) 

$17,558 00 

PURCHASE ORDER NO 

7479 001 252 10 

- Buyer 
- Requlsltioner 
- Expaalter - Accountulg 
- Pield/MRR 
- C k n t  
- Other 

J 0 Account NO 7419 10 



PURCHASE ORDER 

PAGE NO 
1 OF 5 

I 

SELLERS SHIPPING DATE 

Varrous - As Noted Below 

1 1 617-422-5360 
- 

1 
CONSIGN TO Seller must contact An-Mar Internatronal Inc for shrpprng 

3EON NO A Y  PREPARED BY 

92556lWEC tam 
DATE 

11-10-92 

TERMS OF PAYMENT 

Net 30 Days -~~ 
SELLER - 

MOORE PRODUCTS COMPANY 
100 Corporate Place 
Peabody, MA 01960 
Attn Mr W C Cunnrngham 
(617) 245-5414 

lnstructlons by telephonrng Mr Franz Fassbender at 

PURCHASE ORDER NO 

7419 001-252-10 

FOB POINT MAIL THE ORIGINAL AND TWO (2) COPIES OF INVOICES THE ORIGINAL SHIPPING 

Varlous - As Noted Below PAPERS AND PACKING USTTO 

THE ORDER NO RECEASE NO MUST APPEAR 
ON INVOICES CORRESWNDENCE SHIPPING 
PAPERS. AND PACKAGES 

UNITED ENGINEERS & CONSTRUCTORS INC 
100 Summer Street, Boston, MA 02110 
Attn Accounts Payable 
ALLCORRESPONDENCE AND A COPY OF THE SHIPPING PAPERS AND PACKING 
UST MUST BE SENT TO 

UNITED ENGINEERS & CONSTRUCTORS INC 
Northeastern Operatlons 
100 Summer Street 
Boston, MA 02110 
Attn M H Spauldrng 

Tel No (201) 313-1300 - FAX No (201) 313-9564 

f i ~ ~  

ROUTE VIA FREIGHT FORWARDER 

I 1 

1 4  RTD's wlth well and mountrng couplrng.Part 
No 20028-48 wrth the U = 8" and T = 16" 
d~menslons $187 00 $748 00 

2 Pulverrzer Outlet Pressure - Moore Model 
340D2AH12BNNNNN Mycro XTC Dlfferentral 
Pressure ~~afiSmrtter wrth a 4 to 20 ma 
output $1,100 00 

3 2 Pulverrzer Fan Outlet Temperature Transmitter 
Model 344BNNNNN Mycro XTC wlth a 4 - 20 ma 
output $740 00 $1,480 00 

4 1 Handheld Cornmunlcator P/N 15965-665 $1,350 00 $1,350 00 

5 1 Pulverrzer Fan Outlet Temperature Electronrc 
Indlcatrng Statron wh~ch wrll accept two 4 - 
20 ma mput and d~splay both temperatures 
Model 372EllNN $520 00 $520 00 

6 4 Moore Model 352EANlNNF Srngle Loop Controller 
wrth pulse output (two programmed wrth 7419-IC1 
and two wrth 7419-IC4) $1,700 00 $6,800 00 

TIIlS ORDER IS SIJRJlXTTO TIE TERMS CONDITIONS AND SPECDPICXTIONS AS STATED HEREJN 

A C q y  of ths Order must be 
mgwd by ScUer and returned 
wtbm two week of rcceq~t 
ORDER ACKNOWLEDGOD 
BY 
'rl'JUL 
DATE 

J 0 Account No 7419 301 @ 1 
t 4  I 

BUYER 
ENGINEERS & COlSlRUCTORS 

INC 

BY 

TOTAL PRICE OF ORDER 

$17,063 00 

PURCHASE ORDER NO 

7419 001 252 10 

, &rycr 
- Rcqu~~~booer - wle 

- Acoounhng 
Fild/MRR 

- QKnt 
- Otbcr 



PURCHASE ORDER 

MOORE PRODUCTS COMPANY 7419 0 0 1  -252-10 

Item Quantity -a i 

U n l t  P r ~ c e  Ext P r l c e  

Moore Model 352EANlNDF S l n g l e  Loop 
C o n t r o l l e r  w l t h  p u l s e  o u t p u t  and  RTD 
m p u t  and  programmed w l t h  7419-IC2 $2 ,000 00  $4 ,000 00 

A c o p ~ a n  R24M9-230 Redundant  power s u p p l l e s  
220 VAC 50 Hz t o  24 VDC, r a c k  mount $1 ,600 0 0  $1 ,600 00 

S u b t o t a l  $18,698 00 

Moore P r o d u c t s  D ~ s c o u n t  ($1 ,635  0 0 1  

TOTAL FIRM PRICE $17,063 00 

O r l q l n  o f  Goods 

m l l c a b l e  Documents 

h e  f o l l o w ~ n g  1s m c o r p o r a t e d  I n  t h l s  p u r c h a s e  o r d e r  w ~ t h  t h e  same f o r c e  and e f f e c t  as  ~f 
t h e y  were  given Ln f u l l  t e x t  Upon r e q u e s t ,  t h e  P u r c h a s e r  w ~ l l  make t h e u  f u l l  t ex t  
a v a r l a b l e  

A FAR CLAUSES 

52 202-01 D e f r n l t ~ o n s  (APR 1984)  
52 203-01 O f f l c r a l s  Not t o  B e n e f l t  (APR 1984)  
52 203-03 G r a t u ~ t l e s  (APR 1984)  
52 203-05 Covenant  A g a l n s t  C o n t ~ n g e n t  F e e s  (APR 1984)  
52 203-07 A n t l - K ~ c k b a c k  P r o c e d u r e s  (APR 1984)  
52 204-2 S e c u r l t y  Requr remen t s  (APR 1984)  
52 204-3 ~ a z p a y e r  I d e n t r f ~ c a t l o n  
52 212-13 Stop-Work O r d e r  (APR 1984)  
& A l t e r n a t e  I 

( X )  52 215-01 

( X )  52 215-02 
( X )  52 215-22 

( X )  52 215-24 
(X) 52 216-07 
( X )  52 216 11 
( X )  52 219-08 

( X )  52 219-09 

( X )  52 219-13 
( X )  52 222-02 
(X) 52 222-03 
( X )  52 222-26 

( X )  52 222-35 

( X )  52 222-36 

E x a m m a t i o n  o f  Records  by C o m p t r o l l e r  
G e n e r a l  (APR 1984)  
A u d ~ t - N e g o t l a t ~ o n  (APR 1984)  
P r ~ c e  R e d u c t ~ o n  f o r  D e f e c t ~ v e  C o s t  o r  
P r l c l n g  Da ta  (APR 1984)  
S u b c o n t r a c t o r  C o s t  o r  P r x c r n g  Da ta  (APR 1985)  
A l l o w a b l e  C o s t  and Payment (APR 1984)  
C o s t  C o n t r a c t  - No Fee  (APR 1984)  
U t l l l z a t l o n  o f  S m a l l  B u s m e s s  Concerns  and  
S m a l l  D ~ s a d v a n t a g e d  B u s m e s s  Concerns  (APR 1 9 8 4 )  
S m a l l  B u s l n e s s  and  D ~ s a d v a n t a g e d  B u s l n e s s  
B u s l n e s s  S u b c o n t r a c t m g  P l a n  (APR 1984)  
U t l l ~ z a t ~ o n  o f  Women Owned Smal l  B u s l n e s s  (APR 1984)  
Payment f o r  Over t lme  Premlums (APR 1984)  
C o n v l c t  Labor (APR 1984)  
Equa l  O p p o r t u n l t y  (APR 1984)  
Equa l  O p p o r t u n l t y  P reaward  C l e a r a n c e  o f  
S u b c o n t r a c t s  (APR 1984)  
A f f l r m a t l v e  A c t r o n  f o r  S p e c l a 1  D ~ s a b l e d  and  
V ~ e t n a m  E r a  V e t e r a n s  (APR 1984)  
A f f ~ r m a t l v e  A c t l o n  f o r  ~ a n d l c a p p e d  Workers 
(APR 1984)  



United Engineers 
8r Construc!ors PURCHASE ORDER 
A -on Company 

PAGE h O  I DATE I RCON NO /BY I PKEPAREII BY 1 PURCHASE ORDER NO 

I OF 4 

UNITED ENGINEERS & CONSTRUCTORS INC 
100 Summer S t r e e t ,  Bos ton ,  MA 02110 
A t t n  Accoun t s  P a y a b l e  
ALLCORRESPONDENCE AND A COPY OF THE SHIPPING PAPERS AND PACKMG 
LlST MUST BE S C M  TO 

UNITED ENGINEERS & CONSTRUCTORS INC 
N o r t h e a s t e r n  o p e r a t r o n s  
100 Summer S t r e e t  
Bos ton ,  MA 02110 

TERMS OF PAYMENT 

N e t  30 Days 
SEUCR 

MSA INTERNATIONAL 
P 0 Box 426 
P l t t s b u r g e ,  PA 15230 
A t t n  M r  R l c k  Veasey  
( 4 1 2 )  967-3231 

A t t n  M G Srmpson 
617-422-422-5379 

CONIIGN TO S e l l e r  mus t  c o n t a c t  An-Mar I n t e r n a t r o n a l  I n c  f o r  s h r p p r n g  

r n s t r u c t l o n s  by  c o n t a c t r n g  M r  F r a n z  F a s s b e n d e r  a t  
T e l  NO ( 2 0 1 )  313-1300 
FAX NO ( 2 0 1 )  313-9564 

12-09-92 5 2 6 9 7 / ~ ~  t a m  I 

- 

ROUTE VIA B u y e r ' s  F r e ~ g h t  Fo rwarde r  

QUANTnr DESCRIPTlON PRICE 

7419 001-252-11 

SELLER S SHIPPING DAI C 

12-15-92 

1 2  MSA Mlc roga rd  p o r t a b l e  alarm u n r t s  
f o r  me thane  (0-5%) & oxygen (0-25%) 
detection r n c l u d m g  sample  pump module 
and  r e c h a r g e a b l e  b a t t e r y  pack  A l a r m  
u n l t  Model 487135 r n c l u d r n g  r e c h a r g e a b l e  
Nlcad  b a t t e r y  p a c k  Model 482250 

2 4 R e c h a r g e a b l e  b a t t e r y  pack  PN482255 

FOB POINT hlAlLTllE ORIGINAL AND TWO (2) COPIES OF INVOICES THE ORIGINAL SHlPPlNG 

P r t t s b u r g h ,  PA PAPERS AND PACKING LISC TO 

THE ORDER NO RELE4SE NO MUST APPUR 
ON INVOICES CORRESPONDENCE. SHIPPING 

1 2  B a t t e r y  c h a r g e r  229 VAC 50 Hz PN635628 

REL 

1 2  V r n y l  c a r r y l n g  case PN478529 

AND P-WS 

2 Model R c a l l b r a t l o n  check  k l t  PN476609 
f o r  u s e  w l t h  pump module ~ n c l u d m g  f l o w  
c o n t r o l  PN459948 and a d a p t e r  h o s e  PN449401 

1 2  C a l l b r a t r o n  c h e c k  g a s ,  2 5% methane  r n  a l r  
PN491041 95 l ~ t e r  b o t t l e  

TOTAL FIRM PRICE 

U n l t  P r l c e  E x t  P r l c e  

$1 ,195  0 5  $14,340 60 

Above p r r c r n g  r e f l e c t s  7% d l s c o u n t  

TIUS ORDER IS SUBJECT TO THC TlXdS CONDITIONS AND SPECIFICATIONS AS STATED HEREIN 

BUYER 
UNTED ENGINEERS & CONSlRU(JTORS 

WI~~III two wecks of rcceipt INC 
ORDER ACKNOWLEDGED P 

I 

BY 
DATE I 

- - 

TOTAL PRICE OF ORDER 

$19,995 1 8  

PCIRCHASE ORDER NO 

7-l19001 252 11 

- Buyer - Requmt~ootr - w e r  
Accomlmg 

- ReldlMRR 
- a c n t  - Other 

'J 0 Account  No 7419 0 0 1  



PORTABLE GAS MONITORS 

JOB NO 7419 002 COMP BY MAD SHEET 
REV NO 0 DATE 12-3-92 SPEC NO 2 5 2 - 2 - I C 1 0 A  

CLIENT Mona01 ian Peo~les Reoubl i c  
PROJECT Crit~cal S ~ a r e  P a r t s  

THE ATTACHED SPECIFICATION SHEET NO. 252-2-1C10A IS AN INTEGRAL 
PART OF THIS SPECIFICATION. 

USER LOCATION 

The portable gas monltors wlll be used xn Mongolia. All 
recommendations for spare parts shall consider the Impact of 
dellvery to thls locatlon as well as the shelf llfe of any 
consumables 

FUNCTION 

The functlon of the portable gas monitors 1s to sense the presence 
and/or build up of methane concentrations In a llgnlte mine, to 
sense a deflclency of oxygen, and to provxde vlsual and audible 
alarm lndlcatlons to warn personnel when unsafe conditions exist or 

e develop 

Sensors 

Each sensor shall Include a detachable rechargeable battery power 
pack, an Integral sample pump, and elements to rnonltor for the 
presence of methane and oxygen 

Self contamed diagnostics shall monxtor the "healthw of the 
monltor and alarm any fallures Each sensor shall mclude an 
audlble and vlsual alarm lndlcatlon whxch are actuated at a preset 
Increase In percentage methane concentratlon level, at a preset 
decrease In percentage oxygen concentratlon level, at a low battery 
condition, upon a failure of the rnonltor, or upon a fallure of the 
sample pump. 

Mon o l ~ a  
Por ? able  Gas Monitors 
Page - 1 



Enclosures 

The sensor houslng and all lntegral attachments shall meet 
Underwriter ~aboratories , Inc. requirements for lntrlnslc safety as 
necessary for Class I, Groups A, B, C, and D, and shall be flame 
and RFI resistant 

The housing shall lnclude a dlgltal or analog meter readout to 
dlsplay the methane/oxygen concentratlons. 

Provlde a sultable carrylng case for each sensor/pump assembly 
unlt . 
Power Reaulrements 

The electrical supply for all equipment shall be a sealed 
rechargeable detachable battery pack. 

Alarms and Dlsplavs 

The monltor shall dlsplay the concentratlon of methane gas by 
volume In percent. 

The monltor shall dlsplay the concentratlon of oxygen In percent. 

The monltor shall alarm at a factory preset value (increasing) of 
20% LEL for methane gas concentration. 

The monltor shall alarm when the methane concentratlon is beyond 
the callbratlon range of the sensor 

The monltor shall alarm at a factory preset value (decreasing) of 
(VENDOR TO ADVISE PERCENTAGE) for oxygen concentratlon 

The monltor shall alarm upon failure of the sensor and upon fallure 
of the sample pump. 

Mon o f ~ a  
~orfab le Gas Mon 1 tors 
Page - 2 



0 Vendor Shall Provlde the Followinu Information: 

Data regarding: 
sensor llfe (mean tune to fallure, replacement), mlnlrnum one 

year requlred 
sensor replacement (mean tlme to repalr) 
sensor callbratlon 

tlme to calibrate 
recommended frequency of callbratlon 

on hand spare parts recommendations In conslderatlon of the 
lnstallatlon locatlon (Mongolia) 

100% sensor replacement, mln~mum, shall be lncluded 
unless there 1s a shelf llfe llmltatlon 

quantlty of callbratlon klts, xncludlng 
callbratlon gas cylinders 
callbratlon gas cyl~nder shelf llfe 
number of callbration cycles per cylinder 

callbratlon procedure manual wr~te-up 
batterles used for battery pack 

quantlty of batterles per battery pack 
battery slze 
battery type 
spares for three years shall be mcluded unless 

there IS a shelf llfe llmltation 
battery charger(s) 

sufflclent capaclty shall be Included to enable a 
complete complement of batterles, one per actlve 
element, to be s~multaneously charged 

provlde charger power requirements (available power 
electrical supplies are 220V and 127V AC) 

battery lxfe (operatlng time wlth a full charge) 
number of recharges recommended 
tune to fully recharge a ulowtl battery 

descrlptlon of methane sensor type and operatlng principle 
description of oxygen sensor type and operating prlnclple 

Instruction Manuals 

All lnstructlon manuals shall be written In Engllsh and Russlan per 
specifxcation requirements. If delivery of equlpment 1s 
significantly delayed by the requirement for Russlan manuals, 
bldder shall lndlcate additional time (days) beyond the "equxpment 
ready for shipment daten for avallabillty of manuals. 

An exceptxon to furnishing approprxate instructions/manuals in 
Russxan IS not allowed. 

Mon o l ~ a  
Por a ab le  Gas Monitors 
Page - 3 



PORTAB GAS MONITORS 
SPECIFICATION SHEET 

JOB NO 7419 002 COMP BY MD SHEET 1 
DATE 12  0 4  92 SPEC NO 252 2 IClOA 

TAG NO 
CLIENT Mongol~an Peoples Repubhc AE 4000 
PROJECT Cr~ t~ca l  Spare Parts 

ENERAL 

!No of HOURS Note4  I *  I 

QUANTITY 112 

SERVICE Refer to Note 8 
MANUFACTURER 
MODEL 
TYPE I ASPIRATOR MODEL 

1 

LOCATION of MONITORS 1 UNDERGROUND LIGNITE COAL MINE 
PERSONNEL SAFETY 

i 

c 1 YES 

ERVICE 
:ONDITIONS 

LOW BATTERY ALARM ]YES 
Response Trme to Gas Methane102 1 * / * Seconds I 
CONTINUOUSLY MONITORING 
ALARM VISUAL & AUDIBLE 
ELECTRIC CLASSIFICATION 

(Operatmg Temperature Range I I 

Portable Detector 
RECHARGABLE BATTERY I TYPE 
BATTERY OPERATED 
T ~ m e  requ~red for a full battery charge 

YES 
YES 
Enclosure NEMA Refer to Note 3 

MATERIAL I * 
ENCLOSURE Refer to Note 3 
Werght of the Detector w ~ t h  Battery & Asp~rator 
Drmensrons of the Detector Battery Asp~rator Assembly 

I 

YES I 
SEPARATE BATTERY PACK (Refer to Note 7) 

HOURS 

METHANE 1 0  5% (BY VOLUME) % 
OXYGEN I 0 25% 
c 

SEPARATE BATTERY PACK (Refer to Note 7) 
Enclosure NEMA * Refer to Note 3 

I 

rlEASUREMENT YPE OF GAS / RANGE 
YPE OF GAS I RANGE 

;ET POINT 

KCESSORIES 
DETECTOR 

iCCESSORIES 
PUMP 

2 Seller shall adv~se ~f any other type of gas should be mon~tored 
3 Explos~on Proof or lntr~ns~cally Safe Des~gn for coal rnrnes - 
4 Number of hours of contrnuous operation after a full battery charge 
5 Advse time requ~red to cahbrate frequency of cal~brat~on 
6 Battery charger shall be su~table for chargmg (mm of) 12 sets of batter~es s~multaneously 
7 Automat~c recharge of battery w ~ t h  127 or 220 VAC 50  Hz 1 Phase avarlable 

,8 The portable unlt shall be self contamed and battery operated 
( * ) SELLER TO FURNISH FINAL INFORMATION 

(splrating Pump 

JOTES 

AE 40008 XLS Pf+6& L/ 

OTHER TYPES OF GAS NOTE 2 
Type of Pump 
Battery Operated 
ELECTRIC CLASSIFICATION 

t I 1 

LOW BATTERY ALARM 
Alarm Visual & Audrble 
ADJUSTMENT IN I EXT 
Alarm SET POINT Frxed Methane 1 0 2  
BATTERY CHARGER ( S )  
NO of BATTERY Sets per Detector 
Cal~brat~on Kits 
BATTERY CHARGER ( S )  
No of BATTERY Sets per PUMP 

I 

1 PROVIDE A CORROSION RESISTANT METAL TAG WITH NO EMBOSSED ON 
IT ATTACHED TO THE INSTRUMENT 

YES 
YES 
INTERNAL 
20% LEL Inc I * % Dec 

YES FOR VAC 1 PHASE1 5 0  Hz Refer to Note 6&7 
3 per detector Su~table for 3 years mlnlmum lrfe 
Surtable for 3 years Refer to Note 5 
YES FOR VAC 1 PHASE1 50 Hz Refer to Note 6&7 
3 per pump - Su~table for 3 years mlnrmum llfe 



PURCHASE ORDER 

I 

FOB POW 

FOB-BORDER(NAUCHK1) 
TERMS OF P A m  

SEE BELOW 

GE NO 

5 

H 4  ON INVOICES. CORRESPONDENCE. SHIPPMO 
PAPERS. AND PACKAGES I 

MAIL THE ORIGINAL AND 1 W O  (2) COPIES OF CNVOICEI THE ORKMAL SiUPKNO 

S a t E R  

GPZ Company 
Prospect Mlra 52 
Moscow, Rusela 129041 
Attn: Mr. V.M. Khramov 
Tel 288-40-05 
Fax 288-95-55 

CONSIGN T O  

DATE 

2/17/93 

PAPER$ AND PAaCMG WSF M 

SEE ARTICLE NO. 2 BELOW 

SELLER S SHIPPINO DATE 

AU CORRESPONDMCE AND A COPY OF TIE SHIPPMG PAPERS AND PACKING UST 
MUST BE SENT TO 

THE ORDER NO RELEASE NO MU= APPEAR I? 

REQN N O A Y  PREPARED BY I 8 9 3 6 7 1 ~ ~  MHS 

SEE ARTICLE NO. 2 BELOW 

PURCHASE ORDER N O  

7419.001-252-14 

MONGOLIAN FUEL AND ENERGY MINISTRY, BAGGA POIRUU 6 ULAANBAATAR-46, MONGOLIA 
ATTN MINISTER JIGJID 

ROUE VIA RAIL 

ITEM QUANTITY DESCRIPTION PRICE 
PRICE 

ITEM QUANTITY DESCRIPTION - UNIT PRICE EXTENSION 

i 8 Pulverizer Drive Pln~on Bear~ngs 
Bearing No 3003264, Internat~onal 
Bear~ng No. 23264 

TOTAL FIRM PRICE DELIVERED $10,600 00 

THIS ORDER IS SUBJECT TO THE TERMS, CONDITIONS, AND SPECIFICATIONS A S  STATED HEREIN 

A copy of tbu Order must be TOTAL PRICE OF ORDER , B ~ e r  
sgned by Seller and rehrraed UNITED ENGINEERS & CONSTRUCTORS INC - Reqwmlloner -- 

BY ~ P A  - FleldlMRR 
- AEc-fm 

7Clr M H SPAUL~ING PURCHASE ORDER NO - 
A 1 

7419001 =I4 --- 
I I I 

J 0. ACCOUNT NO. 7419.100 



Unihd Engineers 
¶?Canstructors 

PURCHASE ORDER 

FOB POINT 

FOB-BORDER(NAUCHK1) 

I PAPERS. AND PACKAGES I 
MAILTHE ORIGINAL AND TWO (2) COPES OF INVOICES THE ORIGINAL SHIPPING 
PAPERS AND PACKING LIST TO 

PAGE hO 
I OF 5 

3/30/93 ON INVOICES CORRESPONDENCE SHIPPING 

PURCHASE ORDER NO 

7419 001-252-16 

SEE ARTICLE NO 2 BELOW 

SELLER S SHIPPING DATE 

DATE 

2/16/93 
THE ORDER NO RELEASE NO MU= APPEAR 

TERMS OF PAYMENT 

SEE BELOW 
SELLER 

Volgomash(Syzran Machlne-bulldrng Plant) 
Gydroturbrnnaya Str No 13 
446010 Syzran, Samarskaya Oblast, Russla 
Attn Mr Lev Yu Tukharlnov 
Tel (84643) 78-4-00 
Fax (84643) 73605 

ALL CORRESPONDENCE AND A COPY OF THE SHIPPING PAPERS AND PACKING UST 
MUST BE SENT TO 

REQN NO /BY PREPARED BY I 89370/pc MHS 
REL 

- 

SEE ARTICLE NO 2 BELOW I 
I I 

CONSIGN TO 

MONGOLIAN FUEL AND ENERGY MINISTRY, BAGGA POIRUU 6 ULAANBAATAR-46, MONGOLIA 
ATTN MINISTER JIGJID 

R O U E  VIA RAIL 
i 

ITEM QUANTITY DESCRIPTION PRICE 
PRICE 

PUANTITY DESCRIPTION UNIT PRICE EXTENSION 

1 1 Prn~on Gear per Spec No 3-61145 

2 1 Crown Gear per Spec No 4650-04 

3 1 Prn~on Gear per Spec No 3 ~ 0 4  17 08-2 

4 1 Crown Gear per Spec No 36\8 04-09-03-0-03 

TOTAL FIRM PRICE DELIVERED $78,000 00 

4' h-f 
-Ti 
f t4'9-f- 1 kc+, 4, t(& .%'J (74 I Y  57: - 2 )  

i,l*-"& 2 ,  .T7 -PI. L 4 'Mib d- 

THIS ORDER IS SUBJECT TO THE TERMS CONJlITIONS AND SPECIFICATIONS AS STATED HEREIN 

s~gned by Seller and returned 
W ~ ~ I I I  two weeks of rece~pt 
ORDER ACKNOWLEDGED $78,000 00 Account~ng 

BY @ FieldlMRR 
M H S P A ~ D I N G  PURCHASE ORDER NO Chent 

BUYER 
UNITED ENGINEERS & CONSTRUCTORS INC 

TOTAL PRICE OF ORDER - Buyer 
- Reqmhoner 1 - Expedrter 

7~19001 2.52 16 - Other 

J 0 ACCOUNT NO 7419 



Unrted Ensiineers 
&Constru%tors 
A -on Company 

PURCHASE ORDER 

TERMS OF PAYMENT 

SEE BELOW 
SELLER 

PAGE NO 
I OF 5 

12/15/92,0R SOONER IF POSSIBLE 

ZAGRANTECHCOMMUNSTROY 
BAGDAN KHMELNITSKY STR, 2/15 
MOSCOWf 10100OI RUSSIAN FEDERATION 
ATTN VIKTOR KOZLOV 
TEL 925 7070 

REQN NO /BY PREPARED BY I 86116/RS MHS 
DATE 

11/27/92 

ON INVOICES CORRESPONDENCE SHIPPING 
PAPERS AND PACKAGES 

PAPERS AND PACKING LIST TO 

SEE ARTICLE NO 2 BELOW 

PURCHASE ORDER NO 

7419 001-259-3 
SELLERS SHlPPlNG DATE 

FOB POINT MAIL THE ORIGINAL AND TWO (21 COPIES OF INVOICES THE ORIGINAL SHIPPING 

ALL CORRESPONDENCE AND A COPY OF THE SHIPPING PAPERS AND PACKING UST 
M U f l  BE SENT TO 

THE ORDER NO RELEASE NO MUST APPEAR I Rn. 

SEE ARTICLE NO 2 BELOW 

I I I 
CONSlGN TO 

MONGOLIAN FUEL AND ENERGY MINISTRY, BAGGA POIRUU 6, ULAANBAATAR-46, MONGOLIA 
ATTN MINISTER JIGJID 

ROLTE VIA RAIL 
I I 
I ITEM QUANTITY DESCRIPTION PRICE I 
1 I 

PRICE @ ITEn PUANTITY DESCRIPTION UNIT PRICE EXTENSION 

1 VARIOUS BEARINGS( SEE ATTACHMENT A FOR UNIT PRICE 
BREAK OUT) 

TOTAL FIRM PRICE $81,940 14 

THIS ORDER IS SUBJECT TO THE TERMS CONDITIONS, AND SPECIFICATIONS AS STATED HEREIN 

A Copy of this Order must be BUYER 
s~gned by Seller and returned UNITED ENGINEERS & CONSTRUCTORS INC 

BY 

DATE ~7 f2 !J 4 2 
- 4  / / / I  

J 0 ACCOUNT NO 7419 

TOTAL PRICE OF ORDER 

$81,940 14 

PURCHASE ORDER hO 

7.119 WI ?59 3 

- Buyer 
- Requrs~honer 
- Cx+ter 
- Accountmg 
- ReldIMRR 
- Chent 
- Other 







CHANGE ORDER #I 

PAGE NO DATE I REQN NO /BY I PREPARE0 BY I PURCHASEORDERNO I 
1 OF 1 

I Moscow, 101000, Russran Federat~on Attn V~ktor Kozlov 

SELLER 

ZAGRANTECHCOMMUNSTROY 
BAGDAN KHMELNITSKY STR, 2/15 

I See Artrcle No 2 Below 

12-22-92 % $ 7 7 ~  A I tam 

ALLCORRESPONDENCE AND A COPY OF THE SHIPPING PAPERS AND PACKING 
UST MUST BE SENTTO 

Mongol~an Fuel and Energy Mlnlstry, Bagga Polruu 6, Ulaanbaatar-46, Mongolla 
Attn Mlnlster Jig J id 

7419 001-259-3 
SELLERS SHIPPING DATE 

12/15/92 or sooner lf poss~ble 

ROUTE VIA rall 

ITW( Q U A N n n  DESCRDPTION PRICE 

Change and ~ncorporate the follow~ng under Artlcle 2 rn the orlgrnal purchase order- 

THE OROER NO RELEASE NO MUST APPEAR 
ON INVOICES CORRESWNDENCE SHIPPING 
PAPERS. AND PACKAGFS 

Reference second paragraph "For each shlpment " and replace wlth the followlng 

For each shlpment (cargo), the Seller shall provlde the above l~sted documents by 
elther FAXmg or vla overnight alr sh~pment, through TNT Worldwide Express or DHL to 
the followlng 

FOB POINT 

fob border (NAUCHSKI-SUHE-BATOR) 
TERMS OF PAYMENT 

see below 

Un~ted Engineers & Constructors Inc 
100 Summer Street 
Boston, MA 02110 
Attn Mr M H Spaulding 
Tel (617) 422-5360 
FAX (617) 338-6239 
FAX (617) 423-9020 

MAIL THE ORIGINAL AND TWO (2) COPIES OF INVOICES THE ORIGINAL SHIPPING 
PAPERS AND PACKING USTTO 

See Artlcle NO 2 Below 

Delete paragraph three (3) "Upon recelpt of the above llsted " of Article 2 In ltS 
entirety 

ORDER ACKNOWLPDGED $81,940 14 - a n t J %  

- FwId/IURR 
PURCHASEORDERNO - QKnt 

7419 001 259 3 Other- 
J 0 Account No. 7419 001 



Uniied Engineers 
& Construclors CHANGE ORDER #2 

PAGE NO DATE I REQN NO /BY I PREPARED BY ) PURCHASE ORDER NO 

SELLER 

ZAGRANTECHCOMMUNSTROY 
Bagdan Khmelnltsky Str, 2/15 
MOSCOW, 101000 Russra 

1 OF 1 

ALL CORRESPONDENCE AND A COPY OF THE SHIPPING PAPERS AND PACKING 

I LIST MUST BE SENTTO 

01-17-93 

Attn Vlktor Kozlov 
925-7070 I See Artrcle No 2 Below 

CONSIGN TO 

SELLER S SHIPPING DATE 

01/15/93 

ROUTE VIA 

f7%?30 I tam 

lTEM Q U M  DESCRIPnON PRICE 

7419 001-259-3 
THE ORDER NO RECEASE NO MUST APPEAR 
ON INVOICES CORRESPONDENCE SHIPPING 
PAPERS. AND PACKAGES 

REVISE AND INCORPORATE THE FOLLOWING UNDER ARTICLE NO 4 

REL 

FOB POINT 

border (Nauchskr-Suhe-Bator) 
TERMS OF PAYMENT 
See Below 

Reference thrrd paragraph, "These payments shall be made " should read as follows 

MAIL THE ORIGINAL AND TWO (2) COPIES OF INVOICES THE ORIGINAL SHIPPING 
PAPERS AND PACKING USTTO 

See Article NO 2 Below 

$3,500 00 of the frrst 20% payment shall be remltted to the State Bank of 
Mongolia, Internatronal, Account No 053154 

Address Torgovaya, 6 
Ulaanbaatar, Mongolra 
Telex 241 or 29334 UISBLMN 
Contact Person - Mrs Dambu 
Phone - 27048 

2 $1,650 00 of the frrst 20% payment shall be rem~tted to the correspondent's 
account3-95-75-730 CHIPSUID 315784 of IMCOMBANK, Moscowbranch "Tchlstlye Prudl" 
rn Bank Amerlcan Internatronal, New York rn favor of Zagrantechcommunstroy 
speclfy~ng rts account 003070017/001073014, Code S W I F T BICIWKOSUMM 

3 All remarnrng amounts of the 20% and flnal 80% wlll be rem~tted to Prlorbank ln 
ABN AMROBANK/OSTERREICH/AG Ln favor of M m s k  Bearlng Plant, Bydorussla Account 
of Prlorbank Ln ABW AMRO BANK/OSTERREICH/AG rs 21255008 

Address Scholtenr~ng 35, A-1011, Wlen Austr~a 
Telex 1-35606 
Phone /0222/31306 
Contact Person - Vera Schturmann 

A Copy of t h ~ ~  Order must be 
stgned by Seller and returned 
w t h  two week of rea~pt. 
ORDER ACKNOWLEDGED 
BY 
Tm.,FL 
DATE 

& > 0.  Account No 74lX 100 

BUYER 
UNITED ENGINJBRS & CON!SlRUCTORS 
LNC 

B y  /B 2- && 
W u l d m g  

TOTAL PRICE OF ORDER (Rev ) 

$81,940 14 

PURCHASE ORDER N o  

7419 001 259 3 

- &ryer - Requmtroncr 
- w k r  
- -a- 
- Field/hfRR - a e n t  
- other 



CHANGE ORDER # 3 
1 or' 2 

-5 OF P A Y M M  

See 4 r t l c l e  No 2 Below 

) PAGE NO MTa EEQN WOAY l Y  r U I C t U S E m N 0  

ZL+grantechcommunstrov 
Bagdan Khmelnltskv S t r ,  2 / 15  
yoscow, Russla  101000 See Article NO 2 Below 
Attn Vlk to r  kozlov 

- - - --- - -- - 

CONSlGN TO 

Yonoollan Fue l  and Enerzr  Y l n l s t r v ,  Bao,ga Po i ruu  6 ,  Ulaanbaatar-46,  Yoneolla 
Attn Y l n l s t e r  J l g j l d  

I O F  7 

Revlse and l n c o m o r a t e  t h e  i o l l o i ~ l n g  under 4 , .c le  HO 4 

~ ~ 7 8 3  mhs 7 / 7 / 9 3  

2 .  $ 4.750.00 o Z  the i z r s t  20% p - j m e n t  conalatlcg of $ 3.500.00 
t ha t  were  t o  be renittetl .  t o  $he StaLe Sank of h l o n y o l l t  /Int~rns- 
t i o m l  -4ccom.t Tu'o-O5315.4/ end $ ? .25CI,OO h a t  we ;;ot --om 81.650.CO 
e f t e r  d ~ n l n i a h r n g  t h e  t o t a l  i rm ?rice o f  t n e  furchaze Oraer and 
that were t o  be r e rn l t t ed  t c  corre~pondnnt~s accom: 3-95-75730 
CHIFJULD 31 5784 of Lnconoan~, Hoscow branch "Tch~stlye Prudi t l  In  
Benk h e r i c a n  Internetzonal, New-York, nhould 3 e  remitzed t o  12- 
eonoanr, Kozco~,, t o  the Accomt 003070017 In f s v o u  of  ZAZ?uA.ii'I'CCF- 

L 

Addresa of the Bsnr* Nametkina 14-1, 
l d o ~ c o w  1 17420, Russia 
Telex 41 1700 PTB SU KICBldLWK 
Fax /095/ 331 88 33 
Phone /095/ 332 06 99 

7419 001-259-3 
S a L n  S -0 DATE 

1 / 2 6 / 9 3  
mu ~0 U T H E  OUCMAJ. AND ( I cOm OF W O l c E *  OUCWAL -0 Border ( ~ a u c h s h l - s z e - b a t o r  P V E U . A N D P ~ G L I R I D  

T H E O W  NO W E  NO U r n  A)*W 

O N  W O K E S  m ~ m H m =  SHIIIMQ 

PMEICI. w m ! x 4 G D  

llg 



CHANGE ORDER # 

PAGE NO MTI r t g N  N O A Y  M A I E D  BY ?uxCHhFEOIUXINO 
2w 2 



Unilea Engineers 
&Constructors CHANGE ORDER #I 

I 'OF 1 1 12-22-92 1 rf771T 1 tam I 7419 001-267-2 
PAGE NO 1 DATE REQN NO /BY I PREPAREDBY I PURCHASE ORDER NO 

I t y - - , y -  I 

SELLER S SHIPPING DATE 

17-75-97 o r  sooner  r f  p o s s l b l e  

SELLER 

URAL FACTORY 
S t  T ~ t o v a ,  11 
G Ekaterrnburg,  620003 Russla  
At tn  Kolesnrkov Yurry Artemovrch 

TERMS OF PAYMENT 

see below 
: 

ALL CORRESWNDENCE AND A COPY OF THE SHIPPING PAPERS AND PACKING 
UST MUST BE SENT TO 

THE ORDER NO RELEASE NO MUST APPEAR 
ON INVOICES CORRESPONDENCE SHIPPING 
PAPERS. AND PACKAGES 

See A r t l c l e  NO. 2 Below 

I See A r t r c l e  No 2 Below 

REL 

FOB WlNT  

fob border  (NAUCHSKI-SUHE-BATOR) 

1 3432-25-14-43 
- 

I 
CONSIGN TO 

MAILTHE ORIGINAL AND TWO (2) COPIES OF INVOICES THE ORIGINAL SHIPPING 
PAPERS AND PACKING LIST TO 

Mongolian Fuel and Energy Mlnlstrv, Bagga Polruu 6, Ulaanbaatar-46, qongolla 
Attn Mlnlster Jlgj ~d 

QUANITI'Y DESCRIPITON PRICE 

Change S e l l e r ' s  name t o  t h e  following 

From Sverdlovsk Fac tory  of Rubber Products  - 

To Ural  Fac tory  

Change and rnco rpo ra t e  t h e  fol lowrng under A r t r c l e  2 I n  t h e  o r r g ~ n a l  purchase o r d e r  

Reference second paragraph "For each  shrpment . " and r e p l a c e  wl th  t h e  fol lowrng 

For each shrpment ( c a r g o ) ,  t h e  S e l l e r  s h a l l  p rovlde  t h e  above l r s t e d  documents by 
e r t h e r  FAXrng o r  v r a  overnight alr  shipment, through TNT Worldwrde Express o r  DHL t o  
t h e  fol lowrng 

U n ~ t e d  Engrneers 8 Const ruc tors  Inc 
100 Summer S t r e e t  
Boston, MA 02110 
At tn  M r  M H Spauldrng 
T e l  (617)  422-5360 
FAX (617)  338-6239 
FAX (617)  423-9020 

D e l e t e  paragraph t h r e e  ( 3 )  Upon r e c e r p t  of  t h e  above l l s t e d  l of A r t ~ c l e  2 ~n ~ t s  
e n t  ~ r e t y  

A Cqryof thrsOrdermustbe 
slgwd by Seller and returned 
anthin two week of rece'pt 
ORDER ACKNOWLJ3DGED 
BY 
TlTLE 
DATE 

BUYER 
UNmZD ENGINEERS & CONSl'RUClDRS 
INC 

J 0 Account No 7419 001 

TOTAL PRICE OF ORDER (Rev ) 

$268,775 00 

PURCHASE ORDER NO 

7419 001 267 2 

- Bupcr - Requ-OQer 
- E!xpal~tcr - Acu~untmg 
- FKM/MRR 
- Chent - Other 



CHANGE ORDER #I 

I G Ekaterrnburg, 620003 Russla 
Attn Kolesn~kov Yurry Artemovrch I See Artrcle NO 2 Below 

CONSIGN TO 

Mongolian Fuel and Energy Mrnlstry, Bagga Porruu 6, Ulaanbaatar-46, Mongolra 
Attn Mlnrster Jrg] rd 

PAGE NO DATE 
1 OF 1 12-22-92 

ROUTE VIA rall 
I I 

FOB WlNT MAILTHE ORIGINAL AND TWO (2) COPIES OF INVOICES THE ORIGINAL SHIPPING 

fob border (NAUCHSKI-SUHE-BATOR) PAPERS AND PACKING USTTO 

TERMS OF PAYMENT See Artlcle NO 2 Below 
see below 

SELLER 

UW& FACTORY ALL CORRESWNDENCE AND A COPY OF THE SHIPPING PAPERS AND PACKJNG 

St Trtova, 11 LIST MUST BE SENTTO 

REQN NO /BY PREPAREDBY 

g l 7 7 L K  tam 

PURCHASE ORDER NO 

7419 001-267-1 

Ill% QUANITlT DESCRIPITON PRICE 

SELLER S SHIPPING DATE 

12/30/92 or sooner rf posslble 
THE ORDER NO RELEASE NO MUST APPEAR 
ON INVOICES CORRESPONDENCE SHIPPING 
PAPERS. AND PACKQGFS 

Change Seller's name to the followrng 

REL 

From Sverdlovsk Factory of Rubber Products 

0 To Ural Factory 

Change and rncorporate the following under Artlcle 2 In the orrgrnal purchase order 

Reference second paragraph "For each shlpment and replace wlth the following* 

For each shlpment (cargo), the Seller shall provlde the above llsted documents by 
elther FAXlng or vra overn~ght arr shrpment, through TNT Worldw~de Express or DHL to 
the follow~ng 

Unrted Engrneers & Constructors Inc 
100 Summer Street 
Boston, MA 02110 
Attn. Mr M H Spauld~ng 
Tel (617) 422-5360 
FAX (617) 338-6239 
FAX (617) 423-9020 

Delete paragraph three (3) "Upon recerpt of the above lrsted " of Artrcle 2 rn I ~ S  
entlrety 

ORDER ~cmo\krLEDGrn 
PURCHASE ORDER NO 

7419 001 267 1 -- 
J 0 Account NO 7419 100 



UailEed Engineers 
lh ConstrucRors 
A -on company 

PURCHASE ORDER 

1 I I 
CONSIGN TO 

MONGOLIAN FUEL AND ENERGY MINISTRY, BAGGA POIRUU 6, ULAANBAATAR-46, MONGOLIA 
ATTN MINISTER JIGJID 

ROUTE VIA RAIL 
I I 
1 ITEM OUANTITY DESCRIPTION PRICE ( 

REQN NO IBY PREPARED BY 

94050/PC MHS 
PAGE NO 

I OF 5 
PURCHASE ORDER NO 

7419 001-267-1 

I - I 

PRICE .)TEM QUANTITY DESCRIPTION UNIT PRICE EXTENSION 

SELLER S SHIPPING DATE 

12/30/92,0R SOONER IF POSSIBLE 

DATE 

11/26/92 
THE ORDER NO RELEASE NO MUST APPEAR 
ON INVOICES CORRESPONDENCE. SHIPPING 
PAPERS, AND PACKAGES 

FOB P O W  MAIL THE ORIGINAL AND TWO (2) COPIES OF INVOICES THE ORIGINAL SHIPPIh'G 

FOB-BORDER(NAUCHSK1-SUHE-BATOR) PAPERS M D  PAChING LIST TO 

TERMS OF PAYMENT SEE ARTICLE NO 2 BELOW 
SEE BELOW 

REPLACEMENT BELTING, GLUE, AND ROW RUBBER FOR 
CONVEYOR ( SEE ATTACHMENT A FOR UNIT PRICE 
BREAK OUT) 

REL 

SELLER 

SVERDLOVSK FACTORY OF RUBBER PRODUCTS 
ST TITOVA, 11 
EKATERINBURG, 620003, RUSSIA 
ATTN KOLESNIKOV YURIY ARTEMOVICH 
TEL 3432-25-14-43 

LESS NEGOTIATED DISCOUNT ($3,000 00) 

ALL CORRESPONDENCE AND A COPY OF THE SHIPPING PAPERS AND PACKING L 1 n  
MUST BE SENT TO 

SEE ARTICLE NO 2 BELOW 

TOTAL FIRM PRICE $280,850 00 

THIS ORDER IS SUBJECT TO THE TERMS CONDITIONS AND SPECIFICATIONS AS STATED HEREIN 

A Copy of tlus Order must be 
stgned by Seller and returned 
w i t h  two weeks of recapt 

J 0 ACCOUNT NO 7419 

TOTAL PRICE OF ORDER 

$280,850 00 

PURCHASE ORDER NO 

7419 001 267 1 

BUYER 
UNITED ENGINEERS & CONSTRUCTORS INC 

Buyer 
Reqw~honer 

- Expedrter 
- Accountmg 
- FieldlMRR 
- Chent 
- Other 

f l  x&& BY 
M H S P A ~ ~ I N G  



"nrthezst 8s::ofl Oan,rat!ons 
- United Enaineers 

PURCHASE ORDER 

1 617-422-5379 - 

Seller must contact An-Mar Internatronal Inc for shqprng 

PAGE NO ATE PREPAREDBY 
1 OF 4 10-30-92 86117/RMS tam 

SELLER S SHIPRNG DATE 

12/7/92 

rnstructrons by telephoning Mr Franz Fassbender at Tel No (201) 303-1300, 
FAX No (201) 313-9564 

ROUTE VIA 

I I 

PURCHASE ORDER NO 

7419 001-5005 

DESClUPnON PRICE I 

THE ORDER NO RELEASE NO MUST APPEAR 
ON INVOICES CORRESPONDENCE SHIPFING 
PAPERS. AND PACKAGES 

FOB POINT 

Buffalo, NY 
TERMS OF PAYMENT 

Net 20 Days 
SELLER - 

GRAPHIC CONTROLS CO 
189 Van Rensselaer Street 
Buffalo, NY 14240 
Attn Mr Rrchard Nowak 
(716) 853-7500 

ITEM QUANTITY DESCRIPTION 

REL 

MAIL THE ORIGINAL AND TWO (2) COPIES OF INVOICES THE ORIGINAL SHIPPING 
PAPERS AND PACKJNG USTTO 

UNITED ENGINEERS & CONSTRUCTORS INC 
100 Summer Street, Boston, MA 02110 
Attn Accounts Payable 
ALL CORRESPONDENCE AND A COPY OFTHE SHIPFING PAPERS AND PACKING 
UST MUST BE SENT TO 

UNITED ENGINEERS & CONSTRUCTORS INC 
Northeastern Operatrons 
100 Summer Street 
Boston, MA 02110 
Attn M G Srmpson 

PRICE 
UNIT PRICE EXTENSION 

1 29,630 STRIP CHART RECORDER PAPER as per the enclosed $2 71/roll $80,297 3 
sample prece of recorder paper rn Seller's 
possessron The paper rs 180 mrlllmeters wlde 
The graph on the paper rs 160 mrlllmeters w ~ d e  
dlvrded rnto 100 spaces across the 160 mrllrmeter 
wldth The spacrng of the lmes across the paper 
varres from left to r~ght Please print the paper 
wrth the exact same spacrng as sample prece Every 
twentreth (20) lrne shall be darker and the dark 
lrnes rncludrng the edge lrnes shall be marked 
across the paper from left to rlght wrth 1000, 
1100, 1200, 1300, 1400, 1500 (per sample) The 
length of paper per roll IS 15 meters The paper 
shall be prlnted w ~ t h  lrnes equally spaced along 
rts length Every other llne shall be numbered 
from 1 to 24 wrth numbers repeated The paper 
shall be wound on Seller's cardboard tube P1153 
The punchrng of the paper must be Optron #l as 
shown below 

C~rcular punch on left 
- r ~ d E  slotted punch on rrght 

TOTAL PRICE OF ORDER 

$80,297 30 

PURCHASEORDERNO 

7419 001 5005 

_.w= - 
- -hnb 
-F*/MRR 
- QKnt 

- Other- 





United Engineers 
&Constructors 
A - C o m  

PURCHASE ORDER 

The paper  must be wound on t h e  t ube  wrth p r rn t ed  s r d e  o u t  

7 .  

Replace Russlan c a t a l o g  d a t a  ( P E E C T P O B ~ ~ ~  No 1758 A 4~ 6 ~ ~ O C T  7826-82 
nP3016) wrth Graphrc Cont ro ls  Co r d e n t r f r c a t r o n  markrngs 

TOTAL FIRM PRICE $80,297 30 

PURCHASE ORDER NO 

7419 001-5005 

The s u c c e s s f u l  b rdder  w r l l  be  r e spons rb l e  f o r  f u l l  complrance wrth t h e  Export 
Adrnrnrstratron Regulatrons of t h e  U S Department of commerce, rncludrng t h e  
a s s ~ g n m e n t  of an Export Control  Comrnodrty Number C l a s s r f ~ c a t r o n ,  and securrng 
a v a l r d a t e d  expor t  l r cense ,  r f  r equ r r ed  

I REL PAGE NO 

2 OF 4 

Each Sh rppe r ' s  Export Declaration Form (Form 7525-V) r n  any r e s u l t r n g  
shlpment s h a l l  be c l e a r l y  marked wrth "Export Control  Cornrnodlty Number 2E96G, 
G-DEST" f o r  t h e  gene ra l  l r c e n s e  symbol o r  t h e  v a l r d a t e d  expor t  l r c e n s e  number 
r f  a p p l r c a b l e  I n  add r t ron ,  t h e  commercial rnvorce and b r l l  of l a d ~ n g  must 
show t h e  p r o ] e c t ' s  c o n t r o l  no t r ce  "Unrted S t a t e s  law p r o h r b r t s  d r s p o s r t ~ o n  of 
t h e s e  commodrtles t o  t h e  (Former) S o v ~ e t  Bloc, Lrbya, Laos, t h e  People 's  
Republrc of Chrna, North Korea, Vretnam, Cambodra o r  Cuba u n l e s s  otherwrse 
a u t h o r ~ z e d  by t h e  Unrted S t a t e s "  

SELLER 

GRAPHIC CONTROLS CO 

APPLICABLE DOCUMENTS 
The fo l l owmg documents a r e  rncorporated r n  and made p a r t  of t h r s  Purchase Order 

Wrth t h e  same f o r c e  and e f f e c t  a s  r f  t hey  w e r e  g lven r n  f u l l  t e x t  Upon r eques t ,  t h e  
Purchaser  w r l l  make t h e r r  f u l l  t e x t  a v a r l a b l e  

FAR CLAUSES 

( X )  52 202-01 
( X )  52 203-01 
( X )  52 203-03 
( X )  52 203-05 
( X )  52 203-07 
( X )  52 204-2 
( X )  52 204-3 
( X )  52 212-13 

& A l t e r n a t e  I 
( X )  52 215-01 

( X )  52 215-02 
( X )  52 215-22 

( X )  52 215-24 
( X )  52 216-07 
( X )  52 216 11 
( X )  52 219-08 

( X )  52 219-09 

( X )  52 219-13 
( X )  52 222-02 
( X )  52 222-03 
( X )  52 222-26 
( X )  52 222-28 

Def r n l t l o n s  (APR 1984) 
O f f r c r a l s  Not t o  Benefr t  (APR 1984) 
G r a t u ~ t r e s  (APR 1984) 
Covenant Agarnst Contingent Fees (APR 1984) 
Antr-Krckback Procedures (APR 1984) 
Secu r r ty  Requrrements (APR 1984) 
Taxpayer I d e n t r f l c a t l o n  
Stop-Work Order (APR 1984) 

Examrnatron of Records by Comptroller 
General (APR 1984) 
Audr t -Negot la t~on  (APR 1984) 
P r r ce  Reductron f o r  Defectrve Cost o r  
Pr rc rng  Data (APR 1984) 
Subcontractor  Cost o r  Pr rc rng  Data (APR 1985) 
Allowable Cost and Payment (APR 1984) 
Cost Contract  - No Fee (APR 1984) 
U t r l r z a t r o n  of Small Busrness Concerns and 
Small Drsadvantaged Busrness Concerns (APR 1984) 
Small Busrness and Disadvantaged Busmess  
Busrness Subcontractrng Plan (APR 1984) 
U t r l r z a t r o n  of Women Owned Small Busrness (APR 1984) 
Payment f o r  Overtrme Premrums (APR 1984) 
Convrct Labor (APR 1984) 
Equal Opportunrty (APR 1984) 
Equal Opportunrty Preaward Clearance of 
Subcont rac t s  (APR 1984) 



CHANGE ORDER #4 

I 1 

0 $ 297,591 16 

INCORPORATE THE FOLLOWING 

PAGE NO 
1 OF I 

13 Dele te  l ~ n e  ~ t e m  no 2 overnight shrpplng  charge from purchase o rde r  ($40 00) 

USE Mongol~an Heat and Power P r o l e c t  No 1 - Scanner Blower Power Supply 

DATE 

05-20-93 

A Copy of tlus Order must be 
slgned by Seller and returned 
wlthlntwowechofrcccrpt 
ORDER ACKNOWLEDGED 
BY 
mtE 
DATE 

SELLERS SHIPPING DATE 

REQN NO /BY PREPARED BY 

42989/PDC tam 
PURCHASE ORDER NO 

7419 002-113-1 
THE ORDER NO RELEASE NO MUST APPEAR 
ON INVOICES CORRESPONDENCE SHIPPING 
PAPERS. AND PACKAGES 

BUYER. 
UNTI'ED ENGGINEeRS & ComumRS 
INC 

REL 

FOB POINT 

Alsrp,  I l l l n o ~ s  
TERMS OF PAYMENT 

n e t  30 days 
SELLER 

ANIXTER 
905 Turnprke S t r e e t ,  Unrt 9 
Canton, MA 02021 
Attn. M r  Don P r e s c o t t  
(617) 828-3330 

MAILTHE ORIGINAL AND TWO (2) COPIES OF INVOICES THE ORIGINAL SHIPPING 
PAPERS AND PACKING USTTO 

UNITED ENGINEERS & CONSTRUCTORS INC 
100 Summer S t r e e t ,  Boston, MA 02110 
Attn. J. M McCormack 
AUCORRESWNDENCE AND A COPY OF M E  SHIPPING PAPERS AND PACKING 
LIST MUST BE SENTTO 

UNITED ENGINEERS & CONSTRUCTORS INC 
Nor theas te rn  Operations 
100 Summer S t r e e t  
Boston, MA 02110 
Attn: J. M McCormack 
617-422-5280 

B ' J O  AccountNo 74192001 \ 

TOTAL PRICE OF ORDER (Rev ) 

$297,551 16  

PURCHASEORDERNO 

7419 002 113 1 

CoNslGNTo S e l l e r  must c o n t a c t  An-Mar S h ~ p p ~ n g  Inc. f o r  s h ~ p p l n g  
r n s t r u c t l o n s  by contacting M r  Franz Fassbender 
T e l  No (201) 313-1300 
FAX NO. (201) 313-9564 

ROUTE VIA 

I I 

- Buyer 
- Requ~s~boner - E!xpedlter - Accountmg 
- Pleld/MRR 
- Chent - Other 



United Engineers 

e &Constructors 
A m e n  Company 

CHANGE ORDER #3 

U n ~ t  Prrce Ext. Prrce 

12 140' 3/C #8 AWG copper wlth ground, 600 volt, UL $ 1.29/LF $ 1,419 00 
lrsted type TC Tray Cable 

PURCHASE ORDER NO 

7419 002-113-1 
THE ORDER NO RELEASE NO MUST APF'E4R 
ON INVOICES CORRESPONDENCE, SHIPPING 
PAPFRS. AND PACKAGFS 

PAGE NO 
1 OF 1 

Overnight shlpplng charge (estimate) $ 40 00 

USE Mongolran Heat and Power Project No 1 - 
Scanner Blower Power Supply 

SELLERS SHIPPING DATE 

shrp to An-Mar for arrlval no later than 2/16/93 

DATE 

02-18-93 

FOB WlNT 

Alsrp, Illlno~s 
TERMS OF PAYMENT 

net 30 days 
SELLER 

ANIXTER 
905 Turnplke Street, Unlt 9 
Canton, MA 02021 
Attn Mr Don Prescott 
(617) 828-3330 

A Copy of ths Order must be 
s~gncd by Seller and rcturncd 
WIUIIII two wtck of nmxpt. 
ORDER ACKNOWLDDGED 

REQN NO B Y  PREPAREDBY 

9422O/SCA tam 

MAIL THE ORIGINAL AND TWO (2) COPIES OF INVOICES M E  ORIGINAL SHIPFING 
PAPERS AND PACKING LIST TO 

UNITED ENGINEERS & CONSTRUCTORS INC* 
100 Summer Street, Boston, MA 02110 
Attn J M McCormack 
ALL CORRESPONDENCE AND A COPY OF THE SHIPPING PAPERS AND PACKlNG 
UST MUST BE SENT TO 

UNITED ENGINEERS & CONSTRUCTORS INC. 
Northeastern Operatlons 
100 Summer Street 
Boston, MA 02110 
Attn* J M McCormack 
617-422-5280 

BY 
1'lluz. 

1 DATE. 

CONSIGNTO Seller must contact An-Mar Shrpp~ng Inc for shlpplng 
lnstructlons by contactrng Mr Franz Fassbender 
Tel No (201) 313-1300 
FAX NO (201) 313-9564 

ROUTE VIA FEDERAL EXPRESS 

I 1 

a t  f%- r4r3 

C 

BUYER 
UNITED ENGINEERS & CONWRUCMRS 
JNC 

&-r PMJf . .HU/'Unm 
& , P i 2  f - 

PURCHASEORDERNO - alent 
J M. MEConnacL 7419 002 113 1 - -- 

J.0 Account No : 7419,200 



UalWd Engheers 

a Canslrurrtors 
A -on Company 

CHANGE ORDER #I 

ltcm QuamQ Descnptron TDcllofPrcvloluOFdct * $285,241 39 

CABLE 

Unrt Prrce Ext. Prlce 

7 16,042 LF 3/C #12 AWG 
Type TC control cable, XLP rnsulatron, 
hypalon jacket 
An~xter CAT #2RH-1203 

REQN NO IBY PREPARED BY 

94207/SCA tam 
PAGE NO 

I OF 1 
PURCHASE ORDER NO 

7419 002-113-1 

8 3,000 LF l/PR #16 AWG, Type TC 
Instrumentatron cable, XLP rnsulatron, 
twrsted, shrelded wlth hypalon lacket 
An~xter CAT #2RH-1601 POS 

SELLERS SHIPPING DATE 

12/4/92 

DATE 

12-07-92 
THE ORDER NO RELWSE NO MU= APPEAR 
ON INVOICES CORRESPONDENCE. SHIPPING 

FOB POINT 

EL DORADO, ARIZONA 
TERMS OF PAYMENT 

Net 30 Days 
SELLER - 

ANIXTER 
905 Turnprke Street, Unrt 9 
Canton, MA 02021 
Attn Mr Don Prescott 
(617) 828-3330 

9 5,000 LF 3/C #16 AWG, Type TC 
\ Instrumentatron cable slmrlar to Item #2 

Anrxter CAT #2RH-1601-TOS 

U3, 

MAILTHE ORIGINAL AND TWO 0 COPIES OF INVOICES THE ORIGINAL SHlPFiNG 
PAPERS AND PACKING LIST TO 

UNITED ENGINEERS h CONSTRUCTORS INC. 
100 Summer Street, Boston, MA 02110 
Attn J.M Brennen 
AULORRESPONDENCE AND A COPY OF THE SHIPPING PAPERS AND PAQCING 
UST MUST BE SENT TO 

UNITED ENGINEERS & CONSTRUCTORS INC. 
Northeastern Operatrons 
100 Summer Street 
Boston, MA 02110 
Attn J M Brennen 
617-422-5223 

10 LOT Laggrng $150 00/recl x 5 reels 

P- 

CONSIGN TO Seller must contact An-Mar Internatronal Inc for shlpprng 

rnstruct~ons by contactrng Mr Franz Fassbender 
Tel No (201) 313-1300 
FAX No (201) 313-9564 

ROUTE VIA FREIGHT FORWARDER 
I I 

TOTAL PRICE O F  ORDER (Rsv A Capy of thrs Order must be 
sagned by Seller and returned 
wrhn  two weeks of recelpt 
ORDER ACKNOWLEDGED 
BY 
TTIZE 
DATE 

PURCHASE ORDER NO 

BUYER 
UNITELI ENGINEERS 82 CONSlRUCl'OFfS 

JM B nocn 7419002 113-1 

J 0 Account No. 74 



United Engineers 
SR @onslructors @ n ~ ~ c o w w  

i 2/4/93 
FOB POINT 

n /a  
TERMS OF PAYMENT 

n e t  30 days 
SELLER 

ANIXTER 
905 Turnprke S t r e e t ,  Door A 
Canton, MA 02021 
At tn  M r .  Don P r e s c o t t  
(617) 828-3330 

CHANGE ORDER #2 

- 

- 

CONSIGN TO S e l l e r  must c o n t a c t  An-Mar I n t e r n a t r o n a l  Inc. f o r  s h ~ p p r n g  

~ n s t r u c t ~ o n s  by te lephonrng M r  Franz Fassbender a t  
Te l  NO (201)  313-1300 - FAX No. (201) 313-9564 

1 PAPFRS AND PACKAGES I 
MAILTHE ORIGINAL AND TWO (2) COPIES OF INVOICES THE ORIGINAL SHIPPING 
PAPERS AND PACKING USTTO 

PURCHASE ORDER NO 

7419 002-113-1 
M E  ORDER NO RELEASE NO MUST APPEAR 
ON INVOICES CORRESPONDENCE SHIPFlNG 

UNITED ENGINEERS & CONSTRUCTORS INC. 
100 Summer S t r e e t ,  Boston, MA 02110 

REQN NO /BY PREPARED BY 

94207/SCA t a m  
PAGE NO 

1 OF 1 

Attn: J . M  ~ c ~ o r m a c k  
A U  CORRESPONDENCE AND A COPY OF THE SHIPPING PAPERS AND PACKING 

SELLER S SHIPPING DATE 

DATE 

02-04-93 

LIST MUST BE SENT TO 

UNITED ENGINEERS 8 CONSTRUCTORS INC. 
Nor theas te rn  Operations 
100 Summer S t r e e t  
Boston, MA 02110 
At tn -  J M McCormack 
617-422-5280 

ROUTE VIA Federa l  Express  P r r o r r t y  
I 1 

Item Qly wp P r m w r T o t a l o f O ~  
$295,904 16 

ADDITIONAL CABLE 

11 2000 LF P16 AWG, s r n g l e  conductor copper switchboard w r r e ,  $45/1000' $90 00 
r e d  m s u l a t l o n .  

Overnight shrpprng charge ( e s t i m a t e )  $38 00 

USE Mongol~an Emergency Heat and Power P r o j e c t  No 1 

A C q y  of t h ~ ~  Order must be 
w e d  by Seller and returned 
antluntwowctEsofltatpt 
ORDER ACKNOWLEDGED 
BY 
mto 1 DATE 

TOTAL PRICE OF ORDER (Rev) 

$296,032 16 

PURCHASEORDERNO 

74190021131 

- Bugrr - Req~llgtloncr 
,E4"=d't== 
--tmb; - P~ld/MRlia - acnt - Other- 

J 0 Account No. 7419 200 



United Engineers 
iPI Constructors 
A Ra@aon Company 

PURCHASE ORDER 

0 

ROWE VIA FREIGHT FORWARDER 
I i 

EL DORADO, ARIZONA 
TERMS OF PAYMENT 

N e t  30  Days 
SELLER 

ANIXTER - S o u t h  Bos ton  
905 T u r n p l k e  S t r e e t ,  U n l t  9 
Canton ,  MA 02021  
A t t n  M r .  Don P r e s c o t t  
( 6 1 7 )  828-3330 

llTM QUANTnr DESCRIPIlON PRICE 
MINE POWER CABLE - 8KV 

PAGE NO 
I OF 5 

PAPERS AND PACKING UST TO 

UNITED ENGINEERS & CONSTRUCTORS INC 
100 Summer S t r e e t ,  Bos ton ,  MA 02110 
A t t n  Accoun t s  P a y a b l e  
AUCORRESPONDWCE AND A COPY OF THE SHIPPWG PAPERS AND PACKING 
UST MUST BE SENT TO 

UNITED ENGINEERS & CONSTRUCTORS INC 
N o r t h e a s t e r n  Operations 
100  Summer S t r e e t  
Bos ton ,  MA 02110 
A t t n  J M Mccormack 
617-422-5280 

U n r t  P r r c e  E x t  P r l c e  

FOB POINT MAIL THE ORIGINAL AND TWO Q COPIES OF INVOICES THE ORIGINAL SHIPPING 

PURCHASE ORDER NO 

7419 002-113-1 

CONUGN TO S e l l e r  must  c o n t a c t  An-Mar I n t e r n a t r o n a l  I n c  f o r  s h ~ p p ~ n g  

r n s t r u c t l o n s  by t e l e p h o n ~ n g  M r  F r a n z  F a s s b e n d e r  a t  
T e l  No ( 2 0 1 )  313-1300 - FAX NO ( 2 0 1 )  313-9564 

1 3280 FT 3/C #3 AWG $7,903 OO/MFT $25,921 84 

SELLER S SHIPPING DATE 

12-04-92 and  12-11-92 

DATE 

11-23-92 
THE ORDER NO RELEASE NO MUST APPEAR 
ON INVOICES CORRESPONDENCE, SHIPPING 

2 4920 FT 3/C #2 AWG $8,540 OO/MFT $42,016 80 

RCQN NO /BY PREPARED BY 

94207/SCA tam 
REL 

3 4920 FT 3/C #1/0  AWG $10,542 OO/MFT $51,866 64 

P A P E R S . F S  

4 6562 FT 3/C #3/0  AWG $13,654 OO/MFT $89,597 55 

5 4920 FT 3/C #4/0  AWG $15,018 OO/MFT $73,888 56 

6 Lagg lng  150 0 0 / r e e l  x 1 3  reels $1,950 00  

Above materral meets t h e  s p e c ~ f ~ c a t ~ o n  r e q u ~ r e m e n t s  o f  S p e c z f l c a t ~ o n  
TB2-517 - a t t a c h e d  M a n u f a c t u r ~ n g  t o l e r a n c e  - p l u s  5%, mlnus  5% 

TOTAL FIRM PRICE $285,241 39 

THIS ORDER IS SUEJECT TO THE TERMS CONDnlONS AND SPECIFICATIONS AS SATED HFRElN 

A Copy of &IS Ordcr must be 
s ~ g d  by ScUcr and returned 
w~ltun two weeks of rccctpt 
ORDER ACICN0WLEM;ED 
BY 
TlTLE 
DATE 

BUYER 

7419002 113 1 



r r r -  Q U ~  DCSCRIP~ON PRICE 

1 United Engineers 
& Constructors 
s n q r r o n  C ~ I W , ~  

PURCHASE ORDER 

- - -  9 e v ~ s e 3  - , - -  

346  

3 2 5  LBS 

3 3 4  

667 

1612  

1392  

1407  

8 7  5 

1 0 1 1  

1064  

6 6 9  

# 2 1  AWG 

#20 1 / 2  AWG 

#20 AWG 

# 1 8  1 / 2  AWG 

# 1 8  AWG 

#17 AWG 

#16  1 / 2  AWG 

#16 AWG 

#15 AWG 

#14 1 / 2  AWG 

#14 AWG 

TOTAL FIRM PRICE COMMITMENT 

Ti nS  ORDER IS SUILIU;T TO TI IE TERMS CONDITIONS AND SPCCWlCATIONS AS STATED IEREIN 

- -- - -"-- - - -- 
tam 

-- - - - - 
942l.8 / S C A  

-.. 2 

5 

E x t  P r - c e  

S916 25 

5860 6 4  

5844 8 3  

5 1 , 6 4 1  0 4  

$ 3 , 9 0 6  73  

$ 3 , 3 0 8  0 5  

$ 3 , 3 4 3  69 

$ 2 , 0 3 8  2 3  

5 2 , 3 0 7  36 

$ 2 , 4 2 8  4 1  

$ 1 , 5 1 2  1 6  

$23,107 4 9  

-- - ---- - - -  - -e  ---- I 

7'4-9 002--13-2 
-=  - G F  .": zm-: ---- - 

n / a  

-- 
_ C  - 

02-23-33 

I 
J 0 A c c o u n t  No 7419 002 

- -= - =cE= \c 2s-ZA-E \L q >- -=:c-- 
.3 r " E ,  C = = E - V h C E  E - ZC 3 
5,zC=^ - - -- -.. - - - - - 

A b l n g t o n ,  VA 
-=? --\IS :F = A  <ME\-  

n e t  30 days 
- -- - -- ---- 

PAIGE ELECTRIC CO L P 
59 V a l l e v  V l e w  D r l v e  
M ~ d d l e f l e l d ,  CT 06455  
A t t n  M r  Dan P r l t c h a r d  
( 2 0 3 )  349-0472 

-- 

,- ,--E -f iu , -,\C - \ C  . I F  E - F  21-Z - -=  -=  - - -  - -- -- 
ZAPEEiS AUJ P4CK hL , S-'2 

UNITED ENGINEESS & CONSTRUCTORS I Y C  
100  Summer S t r e e t ,  B o s t o n ,  MA 02110 
A t t n  A c c o u n t s  P a y a b l e  
nL- 3CKRESXNCE"ICE AND A Cap, 3F -3E -- FPlhlG ;APE=3 A\: \i 
,c- MLS- BE G h l i  TG 

UNITED ENGINEERS & CONSTRUCTORS INC 
N o r t h e a s t e r n  Operations 
1 0 0  Summer S t r e e t  
B o s t o n ,  MA 02110  
A t t n  J M McCormack 
617-422-5230 

- - -  S e l l e r  m u s t  c o n t a c t  An-Mar I r t e r n a t ~ o n a l  I n c  f o r  s h ~ p p ~ n g  

l n s t r u c t l o n s  by c o n t a c t ~ n g  M r  F r a n z  F a s s b e n d e r  a t  
T e l  No ( 2 0 1 )  313-3130 
FAX No ( 2 0 1 )  313-9564 

=- I  -: 41,. FREIGHT FORWARDER 
I 1 



Uniied Engineers 
&Constructors 
A Baytbaon i-moly 

PURCHASE ORDER 

d r r e  s l a , ~  re  D a r e  c o p p e r  ~ n s u l a t e d  d l t h  o n e  (1)  l a v e r  o f  ~ o l v e s t e r  b a s e d  r e s l n  and s r e  
(,) c r  n o r e  2 3 a c s  cf p o l y a m l d e  r e s l n  

-- - - - -- 
- - P A I G E  ELECTRIC CO L 3 

d r r e  s n a i l  h a v e  a  t e m p e r a t u r e  r a t l n g  o f  200 C a n d  s h a l l  meet t h e  requirements o f  YEMA 
MW000, S e c t l o n  HW-73-C 

Codes  a n d  S t a n d a r d s  

- - 

L d ~ r e  s h a l l  c o n f o r m  t o  t h e  c o d e s  a n d  s t a n d a r d s  o f  t h e  o r g a n l z a t l o n s  l z s t e d  
I n  c a s e  o f  c o n f l r c t  t h e y  s h a l l  t a k e  p r e c e d e n c e  I n  t h e  l l s t e d  o r d e r  

- - ---- ---*-= <--t- \ 
7419 002-113-2 

3. N a t ~ o n a l  Electrical Code (NEC) C h a p t e r  3 
b N a t r o n a l  E l e c t r ~ c a l  M a n u f a c t u r e r s  A s s o c l a t l o n  (NEMA) ICS 
c U n d e r w r ~ t e r s  L a b o r a t o r ~ e s  (UL) 
d A m e r ~ c a n  N a t r o n a l  S t a n d a r d s  Institute (ANSI) 

T e s t s  

1 W~re s h a l l  b e  f a c t o r y  t e s t e d  ~ n  a c c o r d a n c e  with t h e  appropriate r e f e r e n c e d  
s t a n d a r d s  

1 S u b m l t  c a t a l o g  c u t s  w ~ t h  d l m e n s l o n s  a n d  w e l g h t s  o n  a l l  equipment 

S t o r a g e  a n d  H a n d l l n g  * 1 W r r e  s h a l l  b e  s h l p p e d  t w e l v e  [ 1 2 )  l n c h  reels a n d  s h a l l  b e  p a c k e d  f o r  l o n g  
s t o r a g e  a n d  scales-to p r e v e n t ' t h e  e n t r a n c e  o f  d l r t  a n d  m o l s t u r e  

1 P l a s t l c  s h r l n k  w r a p p e r  a n d  p a l l a t i z e d  p a r l s  

O r r q - n  of Goods 

A p p l r c a b l e  Documents  

T\e  f o l l o w r n g  1s ~ n c o r p o r a t e d  l n  t h l s  p u r c h a s e  o r d e r  w l t h  t h e  same f o r c e  a n d  e f f e c t  a s  
l f  Znev w e r e  g l v e n  l n  f u l l  t e x t  Upon r e q u e s t ,  t h e  P u r c h a s e r  w l l l  make t h e ~ r  f u l l  t e x t  
available 

A PAR CLAUSES 

52 202-01 D e f r n ~ t ~ o n s  (APR 1 9 8 4 )  
52 203-01 O f f ~ c l a l s  Not t o  B e n e f l t  (APR 1 9 8 4 )  
52 203-03 G r a t u l t l e s  (APR 1 9 8 4 )  
52 203-05 C o v e n a n t  A g a l n s t  C o n t ~ n g e n t  F e e s  (APR 1 9 8 4 )  
52 203-07 Anti-Krckback P r o c e d u r e s  (APR 1 9 8 4 )  
52 204-2 S e c u r ~ t y  Requirements (APR 1 9 8 4 )  
52 204-3 T a x p a y e r  I d e n t ~ f ~ c a t l o n  
52 212-13 Stop-Work O r d e r  (APR 1 9 8 4 )  
& A l t e r n a t e  I 
52 215-01  E x a m m a t l o n  o f  R e c o r d s  by  C o m p t r o l l e r  

G e n e r a l  (APR 1 9 8 4 )  
5 2  215-02 A u d l t - N e g o t ~ a t l o n  (APR 1 9 8 4 )  
52 215-22 P r ~ c e  R e d u c t ~ o n  f o r  D e f e c t l v e  C o s t  o r  

P r l c ~ n g  D a t a  (APR 1 9 8 4 )  
52 215-24 S u b c o n t r a c t o r  C o s t  or  P r l c l n g  D a t a  (APR 1 9 8 5 )  
52 216-07 A l l o w a b l e  C o s t  a n d  Payment  (APR 1 9 8 4 )  



CHANGE ORDER # 2 

I FOB-BORDER ( ~ u h e - B a t o r )  
- 

I 
r a U S  OF PAYMPrr  

See Relow I s e e  a r t l c l e  no 2 below 

I ST KONSTANTIN DC STR 28, 21 
ATTN SERGEY VOROBYOV OR ALEXANDER MISHAC, 

s e e  a r t l c l e  no 2 below 

I TEL 86-10-65 I 
1 I 1 

CUNSYiH TO 

Nuurs Company, Mongolian F u e l  and Energy Y l n l s t r y ,  Bagga Por ruu  6, Ulaanbaa ta r ,  
Mongoha,  A t t n  M l n l s t e r  J l g j i d  

I ITFM Q U A ~ ~ N  D E S C ~ O N  TOTAL OF PREVIOUS ORDER ?RICE 1 
-- 

IUCOPPOMTE THE FOLLOWIYG 

@ 1 Change t h e  seller t o  t h e  following 

TV S e r v l c e  
B u l g a r l a ,  Varna 
S t  K o n s t a n t i n  DC S t r  28,21 
A t t n  Sergey Vorobyov o r  Alexander Ylshag ln  
T e l  86-10-65 

2 Change S e c t l o n  4 "These pavments s h a l l  be made " t o  t h e  f o l l o w ~ n n  

First P r l v a t e  Bank 
Drzky S t  , 1 
9000 Varna, Republ lc  o f  B u l g a r l a  
p e r s o n  of Contact  M r  Ivanov 
T e l  (052) 222859 o r  231374 
Account No 967 604 1130 300-6 (USD) 

3 D e l e t e  I t e m  #6 I n  ~ t s  e n t i r e t y  

DATE I 



\ Uniied Engineers , 
S t  IConslruclors 
A w o n  Cornparry 

PURCHASE ORDER 

PAGE \O 
I OF 5 

VARIOUS-SEE BELOW 

SELLER 

TMDE BUREAU 
VAINERA STR ,13 
620014,EKATERINBURG,RUSSIA 
ATTN SERGEY VOROBYOV 
TEL 510247 

DATE 

11/26/92 

ON INVOICES CORRESPONDENCE SHIPPING 
PAPERS. AhD PACKAGES 1 

Foe POINT & ( 1 < ~  kt 
FOB-BORDER(SUHE-BATOR) 

TERMS OF PAYMENT 

SEE BELOW 

ALL CORRESPOhDENCE AND A COPY OF THE SHIPPING PAPERS AND PACKING LIST 
MUST BE SENT TO 

SELLER S SHIPPING DATE 

MWTHE ORIGlNAL AND TWO (2) COPIES OF INVOICES THE OKlGLNAL SHIPPING 
PAPERS AND PACKING LIST TO 

SEE ARTICLE NO 2 BELOW 

SEE ARTICLE NO 2 BELOW 

THE ORDER NO RELEASE hO MUST APPEAR 

REQN NO WY PREPARED BY 

85684/PC MHS 

L I 
CONSIGN TO 

MONGOLIAN FUEL AND ENERGY MINISTRY, BAGGA POIRUU 6, ULAANBAATAR-46, MONGOLIA 
ATTN MINISTER JIGJID 

PURCHASE ORDER hO 

7419 002-128-1 

ROUTE VIA RAIL 
I 1 

ITEM QUANTITY DESCRIPTION PRICE 
PRICE @ ITEM 9UANTITY DESCRIPTION 

1 4 MOTOR-DPE-52Y 1 
54KVT, 1200RPM,2 SHAFTS 

2 2 MOTOR-DPE-52Y1 
54KVT, 1200RPM,1 SHAFT 

3 4 MOTOR-DPV- 52 
54KVT, h200RPM 

5 2 MOTOR-DE-816YZ 
190KVT, 750 RPM 

6 2 MOTOR-DE-82Y1 
175KVT (200 KVT) , 740 RPM 

UNIT PRICE 

THIS ORDER IS SUBJECT TO THE TERMS CONDITIONS AND SPECIFICATIONS AS STATED HEREIU 

EXTENSION 

s~gned by Seller and returned UNITED ENGINEERS & CONSTRUCTORS 1NC 
w t h  hvo weeks of rece~pt 

G F HILL 
DATE &6//, 97 

TOTAL PRICE OF ORDER - Buyer 
- Requwboner 
- Expediter 

J 0 ACCOUNT NO 7419 

$650,800 00 

PURCHASE ORDER NO 

7419007 128 I 

- .  - Accountmg 
- ReldlMRR 
- CLent 

Other 



Uniled Engineers 
&Cmnstruetors 
A -on Company 

PURCHASE ORDER 

1 ITEM QUANTITY DESCRIPTION PRICE I 

PAGE hO 

OF 5 

TOTAL FIFW PRICE $650,800 00 

ARTICLE 1- MARKING INSTRUCTIONS- SHALL BE AS FOLLOWS 

I 

Mongolran Emergency Heat and Power Prolect No 1 
Mongolran Fuel and Energy Mrnrstry 
Ulaanbaatar, Mongolla 

PURCHASEORDERNO 

7419 002-128-1 
SELLER 

TRADE BUREAU 

Emergency Spare Parts for Power Plants and Coal Mrnes 
Emergency Duty Free Cargo for the Mongolran Government 

REL 

US AID PROJECT No. 438-0003 
UE&C Prolect No 7419 002 
UE&C Purchase Order No 7419 002-128-1 

"US AID Label" and "Made rn Russra" shall be clearly marked on each package of each 
pment 

Each package rn the shlpment shall be marked (eg 1 of N, 2 of N, N of N) 

Each package shall be marked wrth proper metrrc drmensrons and werghts 

Packages should be properly EXPORT BOXEDjBUNDLED TO WITHSTAND OUTSIDE STORAGE as well as 
rallroad/truckrng/arrfrerght handlrng 

ARTICLE 2- SHIPPING DOCUMENTATION- THE FOLLOWING SHALL BE INCLUDED IN BOTH RUSSIAN AND 
ENGLISH FOR EACH SHIPMENT/CARGO 

a Copy of Inland Brll of Ladrng 
b Copy of Commercral Invorce 
c Copy of Packrng Lrst(Shal1 be attached to the outsrde of each package, enclosed 
rn water proof plastrc 
d Copy of Certrflcate of Or~gln or ~f no "Certrf~cate" rs avarlable, supplrer 
shall stamp "Made rn Russ~a" on the Conunercral Involce 
e Copy of Inspectron Certlfrcate 
f Shlppmg date and scheduled date of arr~val In Ulaanbaator 
g Export Lrcense (#/P) 

For each shrpment(cargo), the above lrsted documents shall be FAXED and delrvered (hard 
copy) by seller as expedrtously as possrble to the followrng rndependent agent rn Moscow 

Kuehne + Nagel 
--A - & R U C ~ ~  V& s M f 4  m y u s  2 /5 
Moscow, 117313 4% rlz P 4 

Phone (7-095) 
Fax 936-22-21 

-rr 936-41-93(?4) 
Telex 414-500 or 414-303 y e ~ a f l  H Z  
Attn Mr Horst I3emlmg/- 

POKRO V S ~  S e ~ g e t  



United Engineers 
&Constructors PURCHASE ORDER 

1 I A t t n  J M Brennen 

A -on Company a 

I 1 617-422-5223 
CONSIGN TO S e l l e r  must c o n t a c t  ~ n - ~ a r  I n t e r n a t r o n a l  I n c  f o r  s h r p p m g  

r n s t r u c t r o n s  by c o n t a c t m g  M r  Franz Fassbender  a t  
T e l  No (201)  313-1300 
FAX NO (201)  313-9564 

ROUTE VIA 

Unrt  P r r c e  Ext  P r l c e  

@ 1 40 12V, 75AH, Lead Acrd B a t t e r y  f o r  $54 80 $2,192 00 
V e h r c l e  Engrne S t a r t r n g  (BCI-31) 

PAGE NO 
I OF 4  

2 250 12 V o l t ,  132 AH, Lead Acrd B a t t e r y  f o r  $91 65 
Vehrc le  Englne S t a r t r n g  (BCI-4D) 

PURCHASE ORDER NO 

7419 002-137-1 

3 200 12 V o l t ,  182 AH, Lead Acrd B a t t e r y  f o r  $110 20 
V e h ~ c l e  Englne S t a r t ~ n g  (BCI-8D) 

SELLER S SHIPPING DATE 

A R 0  12/14/92 

DATE 

12-07-92 
THE ORDER NO RELEGUE NO MUSr APPEAR 
ON lNV0ICE.S CORRESWNDENCE, SKIPPING 

FOB POINT 

Bennlngton,  VT, Lyon S t a t ~ o n  PA 
TERMS OF PAYMENT 

N e t  30 Days 
SELLER 

CENTRAL AUTOMOTIVE WAREHOUSE CORP 
10 B r a r n t r e e  S t r e e t  
A l s t o n ,  MA 02134 
A t t n  M r  I rwrn  Young 
(617)  254-0414 

4  252 5  GALLON - ELECTROLYTE $5 60 $1,411 20 

REQN NO /BY PREPARED BY 

94205/SCA tam 
REL 

MAIL THE ORlGINAL AND TWO P) COPIES OF INVOICES THE ORIGINAL SHIPPING 
PAPERS AND PACKING UST TO 

UNITED ENGINEERS & CONSTRUCTORS INC 
100 Summer S t r e e t ,  Boston,  MA 02110 
A t t n  Accounts Payable  
ALLCORRESWNDENCE AND A COPY OF THE SHIPPING PAPERS AND PACKING 
LIST MUST BE SENT TO 

UNITED ENGINEERS & CONSTRUCTORS INC 
N o r t h e a s t e r n  O p e r a t ~ o n s  
100 Summer S t r e e t  
Boston,  MA 02110 

TOTAL FIRM PRICE 48,555 70  

P- 

TNIS ORDER IS SURECT TO THE TERMS CONDITIONS AND SPECIFICATIONS AS STATED HEREIN 

A Copy of tius Order must be 
s ~ g n d  by Seller and rrturocd 
w~lhm two weeks of rccelpt 
ORDER ACKNOWLEDGED 
BY 
17IZE 
DATE 

BUYER 
UNKED ENGINEERS & CONSTRUCXORS 

TOTAL PRICE OF ORDER 

$48,555 70 

PURCHASE ORDER NO t----A 
- Buyer 
- RequmtHHW 
- -ter 
- Ac- 
- FGeldlMRR 
- Chent 
- Other 

I I 

J 0 Account No 7419 002 



United Engineers 
b Constructors 

- Cc-L 
I 

CHANGE ORDER #I 

0,  R e v l s e d  3 / 3 / 9  
-A IE VO I ZATE I AEON NO BY f DREPAREDBY I CONTRACTNO 

I I Bos ton ,  MA 02110 

- c - 1 02-2 6-93 88857 I tam 

WORK SCHEDULE 

N / A  

I I A t t n  J M McCormack 
i3NS1GNT0 S e l l e r  must  c o n t a c t  An-Mar S h l p p l n g  f o r  s h l p p l n g  

l n s t r u c t l o n s  by t e l e p h o n m g  M r  F r a n z  F a s s b e n d e r  
Tel NO ( 2 0 1 )  313-3130, FAX NO ( 2 0 1 )  313-9564 

7419 002-137-2 

ROUTE VIA N / A  

THE ORDER NO RELEASE NO MUST APPEAR 
ON INVOICES CORRESPONDENCE SHIPPING 
PAPERS, AND PACKAGES 

FOB POINT 

N/A 
TERMS OF PAYMENT 

n e t  30 d a y s  
SUBCONTRACTOR 

YUASA/EXIDE I N C  
295 W 4 9 t h  S t r e e t  
Readlng ,  PA 19606 
A t t n  J Mlkulsky  

Descnpt~on Total of Prcv~ous Order 
$17,374 00  

GEL 

MAIL THE ORIGINAL AND TWO (3) COPIES OF INVOICES THE ORIGINAL SHIPPING 
PAPERS AND PACKING LIST TO 

UNITED ENGINEERS & CONSTRUCTORS INC 
100  Summer S t r e e t ,  Bos ton ,  MA 02110 
A t t n  Accounts  P a y a b l e  
ALL CORRESPONDENCE A N 0  A COPY OF THE St.l?DING PAPERS AND PACKING 
LIST MUST BE SENT TO 

UNITED ENGINEERS & CONSTRUCTORS INC 
N o r t h e a s t e r n  O p e r a t l o n s  
100  Summer S t r e e t  

INCORPORATE THE FOLLOWING 

Cance l  I t e m  No 1 on  P 0 7419 002-137-2 

4 S e t s  Locomotive B a t t e r l e s  p l u s  E l e c t r o l y t e  

C a n c e l l a t ~ o n  Fee  - 15% $ 2 ,605  00  

UE&C w l l l  pay  f o r  a l l  applicable s h l p p l n g  c h a r g e s a s s o c ~ a t e d  w l t h  r e t u r n  of t h ~ s  o r d e r  

B a t t e r l e s  and  E l e c t r o l y t e s  t o  b e  s h ~ p p e d  from R l d g e f ~ e l d ,  N J  t o  

Luasa /Ex lde  I n c  
920  V l s t a  P a r k  D r l v e  
Pittsburgh, PA 15205 

A t t n  M r  E l v ~ n  Beck 

USE Mongolzan F u e l  and  Energy MlnLst ry  

A Copy of this Order must bc 
scgncd by 9Ucr  and rcturncd 
wlhm two week of recc~pt. 
ORDER ACKNOWLEDGFD 
BY 
I 'ITIIL 
DA IE 

J 0 Account  No 7419 200\  

BUYLR TOTAL PRICE OF ORDER (Rev 1 
UNITED ENGINEERS & CONSRUCIDRS 

E s t ~ m a t e d  INC 

$ 2 , 6 0 5  00  

BY PURCHASE ORDER NO 

7419 002 137 2 

- Buyer 
- Requlsltmner - Ekpd~ter - Aamunlmg 
- Pield/MRR 
- Chent: - Other 



United Engineers 
b Conshmlors PURCHASE ORDER 

I 1 Attn 'J M McCormack 

SELLER 

YUASA/EXIDE INC 
295 W 49th Street 
Readrng, PA 19606 
Attn Mr John Mrkolsky 
(215) 370-1442 

I 1 617-422-5280 
CONSIGN TO Seller must contact An-Mar Internat~onal Inc for shrpp~ng 

PREPARED BY 

tam 
PAGE NO DATE 

1 OF 5 02-18-93 
PURCHASE ORDER NO 

7419 002-137-2 

Attn Accounts Payable 
ALL CORRESPONDENCE AND A COPY OF THE SHIPPING PAPERS AND PACKING 
UST MUST BE SENT TO 

UNITED ENGINEERS & CONSTRUCTORS INC- 
Northeastern Operatrons 
100 Summer Street 
Boston. MA 02110 

lnstructrons by contactrng Mr Franz Fassbender at 
Tel No (201) 313-1300 
FAX NO 1201) 313-9564 

SELLERS SHIPPING DATE 

nla 

REON NO B Y  

94219/SCA 
THE ORDER NO RELEASE NO MUST APPEAR 
ON INVOICES CORRESPONDENCE SHIPPING 
PAPERS. AND PACKAGES 

FOB POINT 

Countryside, Chlcago 
TERMS OF PAYMENT 

n/a 

ROUTE VIA FREIGHT FORWARDER 
I I 

REL 

MAIL THE ORIGINAL AND TWO (2) COPIES OF INVOICES THE ORIGINAL SHIPPING 
PAPERS AND PACKING LIST TO 

UNITED ENGINEERS & CONSTRUCTORS INC* 
100 Summer Street, Boston, MA 02110 

r1m Q U ~  D E S C ~ O N  PRICE 
Unrt Price Ext Prlce 

@ 1 4 SET LOCOMOTIVE BATTERIES, $ 4,572 OO/set $ 18,288 00 
64 Volt, 32-LMS 450 D/C wlth 
separate electrolyte Batterles 
wrll be dry charged Electrolyte 
wrll be shlpped separately 
Export packmg not requlred 
(less 5%) ($914 00) 

Batterres shall be su~table for 
operatbon rn an ambrent temperature 
of -40 C 

No lead acrd d~esel startmg batteryo 
wrll operate In temperatures below 0 C 
Batterles must be kept from freezrng 
or they wrll be damaged beyond reparr 

TOTAL PRICE OF ORDER Buyer 
srgned by Seller and returned UNlTED ENGlNEI5RS & CONSIRUCMRS - Rtqurshooer 
wthm two weeks of reaxpt INC ,- - - oxped~ter - 
ORDER ACKNOWLEDGED $17,374 00 - &unmg 

field- 
PURCHASE ORDER NO - alent 

7419 002 137 2 - Other 
J 0 Account No 7419 200 



SCHAUENBURG FLEXADUX CORP 
569 32 1 / 2  Road 
C l l f t o n  Grand Junction, CO 81520 
A t t n  M r  K a r l  £3100 
(303)  434-6%86 5 / ~ $  

I 

United Engineers 
&Construclors 
A I .ylSwor Cornparry 

PURCHASE ORDER 
+/?r C Q A - ~ S - ~  

ALL CORRESPONDENCE AND A COPY O F  THE SHIPPING PAPERS AND PACKDIG 
LIST MUST BE S W  TO 

UNITED ENGINEERS & CONSTRUCTORS INC 
N o r t h e a s t e r n  O p e r a t r o n s  
100 Summer S t r e e t  
Boscon, MA 02110 
A t t n  J M McCormack 

I 1 617-422-5280 I 
CONSIGN TO S e l l e r  must c o n t a c t  An-Mar International I n c  f o r  s h ~ p p l n g  

~ n s t r u c t l o n s  by t e l e p h o n m g  M r  F ranz  Fassbender  a t  
T e l  NO (201)  313-1300 - FAX No (201)  313-9564 

P L X C W E  ORDER N,O , , - U 
7419 002-;t5ac"2 

THE ORDER NO R W E  NO MUST APPEAR 

PAGE NO 
I OF 4  

ROUE VIA FREIGHT FORWARDER 

I I 

1 5000 MTR F l e x r b l e  t u b l n g ,  n o n - a n t l s t a t l c  t u b m g  600 mm 
diameter, f a b r r c a t e d  from 1 3  ounce T-16 m a t e r r a l  
w l t h  grommet s t r l p  hooks 
and w l r e  rope  end r l n g s  

SELLERS SHIPPING DATE 

DATE 

11-23-92 

ON INVOICES CORRESPONDENCE SHlPPMG 

2 LOT Couplings t o  l o r n  20 meter s e c t i o n s  

REQN YO !BY PREPARED BY 

85692/PC tam 

FOB POW 

C l l f t o n ,  CO 
TERMS OF PAYMENT 

N e t  30 Days 
SELLER -, 

3 LOT Miscellaneous l t ems  including 
- R e p a ~ r  K i t s  
- Glue 
- Suspension Hooks 

MAIL THE ORIGINAL AND TWO m COPIES OF INVOICES THE ORIGINAL SHIPPING 
PAPERS AND PACKING LIST TO 

UNITED ENGINEERS & CONSTRUCTORS INC 
100 Summer S t r e e t ,  Boston,  MA 02110 
A t t n  Accounts Payab le  

TOTAL FIRM PRICE $34,arr1! 0 0  

Packlncr 

I n d l v ~ d u a l  p l e c e s  ~1.11 be compressed and wrapped ~ n d r v l d u a l l y  and packed I n  o v e r s e a s  
c o n t a i n e r s  

0rlsu-i of Goods 

U S 0rrgu-i 

THIS ORDER IS S U R I l i l X  TO THE: TERMS CONDiIlONS AND SPECIFICATIONS AS STATED HEREIN 

BUYER 
UNnED ENGINEERS & CONSTRUCTORS 
mc 

TOTAL PRICE OF ORDER 

$34,900 00 
- - 

PURCHASE ORDER NO I 
I 

T 0 Account No 7419 200 



PURCHASE ORDER 

PAPERS M D  PACKING UST TO 

SEE ARTICLE NO 2 BELOW 

ALL CORRESPONDENCE AND A COPY OF THE SMPPING PAPERS AND PACKING UST 
HLST BE S O T  TO 

SEE ARTICLE NO 2 BELOW 

DATE 

11/26/92 

MONGOLIAN FUEL AND ENERGY MINISTRY, BAGGA POIRUU 6 ULAANBAATAR-46, MONGOLIA 
ATTN- MINISTER JIGJID 

REQC LiO BY PREPARED BY I 94049/PC MHS 
PL'RCHASE ORDER NO 

7419 002-267-2 

ROL'E vlA RAIL 
I 1 

SELLER S SHIPPING DATE 

12/25/92,0R SOONER IF POSSIBLE 
THE ORDER VO RELEASE VO MLST APPEAR 
OV RVOICES CORRESWNDENCE. SHIPPING 
PAPERS. A?JD PACKAGES 

FOB POlKT 

FOB-BORDER(NAUCHK1-SUHE-BATOR) 
TERMS OF PAYMPFT 

SEE BELOW 
SELLER 

SVERDLOVSK FACTORY OF RUBBER TECH PROD 
ST TITOVArll 
EKATERINBURG, 620003, RUSSIA 
ATTN KOLESNIKOV YURIY ARTEMOVICH 
TEL (3432) 25-14-43 

ITEM QUANTITY DESCRIlTIOI PRICE 
PRICE 

REL 

HAIL THE ORlGMAL AND TWO C2) COPIES OF INVOICES THE ORIGINAL SHIPPING 

- 

ITEM QUANTITY DESCRIPTION UNIT PRICE EXTENSION 

el 225 H' Conveyor beltmg per spec 
2M 800-4TK 200/5-2MPg 

2 540 M~ Conveyor beltmg per spec 
2M 1000-4-TK200/2-5-2M-P6 

3 1800 M' Conveyor beltmg per spec 
2M 1200-3-A6E400-5-2MPS 

4 1570 HZ Conveyor beltmg per spec 
2M 1400-3-46400-5-2MP6 

TOTAL FIRM PRICE $268,775 00 

THIS ORDER IS SUBJECT TO THE TERMS CONDITIOhS kXD SPECIFICATIOIS AS STATED HEREIN 

Accountmg 

TITLE M ti S P A L ~ D I Y G  P L ~ C H A S E  ORDER NO 

7419002267- Other 

J 0 ACCOUNT NO 7419 200 

w e d  by Seller and rehuned LWTED EWIIEERS & COhSTRUCTORS I W  
wthn two weeks of recept 1 f 

TOTAL PRICE OF ORDER - Bu3 er - Requruhoner - Expedrter 



CHANGE ORDER #I 

I G Ekaterrnburg , 620003 Russra 
Attn Kolesnikov Yurrv Artemovrch ( See A r t r c l e  No 2 Below 

PAGE NO DATE 
1 OF 1 12-22-92 

CONSIGN TO 

Mongolian Fuel and Energy Mln~stry, Bagga Polruu 6, Ulaanbaatar-46, Yongolla 
Attn Ylnlster J l g j  id 

REQN NO /BY PREPARED BY 

g &77L H t am 

ROUTE VIA rall 

PURCHASEORDER NO 

7419 001-267-3 
SELLER S SHIPPING DATE 

&??-25-92 o r  sooner  r f  pos s rb l e  

PRICE I 
Change S e l l e r ' s  name t o  t h e  fol lowrng 

From Sverdlovsk Fac tory  of Rubber Products  

FOB POINT MAIL THE ORIGINAL AND TWO (2) COPIES OF INVOICES THE ORIGINAL SHIPPING 

fob  border  (NAUCHSKI-SUHE-BATOR) PAPERS AND PACKING USTTO 

TERMS OF PAYMENT See A r t i c l e  NO 2 Below 
see below 

SELLER 

URA. FACTORY ALL CORRESPONDENCE AND A COPY OFTHE SHIPPING PAPERS AND PACKING 

S t  Trtova, 11 UST MUST 8E SENT TO 

THE ORDER NO RELEASE NO MUST APPEAR 
ON INVOICES CORRESWNDENCE SHIPPING 
PAPERS. AND PACKAGES 

* To U r a l  Fac tory  

REL 

Change and i n c o r p o r a t e  t h e  

Reference second paragraph 

fol lowrng under A r t l c l e  2 r n  t h e  o r r g r n a l  purchase o r d e r  

"For each sh~pmen t  ' and r e p l a c e  w ~ t h  t h e  f o l l o w ~ n g -  

For each shlprnent ( c a r g o ) ,  t h e  S e l l e r  s h a l l  provrde t h e  above l r s t e d  documents by 
e r t h e r  FAXrng o r  v r a  overnrght  a r r  shipment, through TNT Worldwrde Express o r  DHL 
t h e  fol lowrng 

Unrted Engrneers & Const ruc tors  Inc  
100 Summer S t r e e t  
Boston, MA 02110 
Attn  M r  M H Spauldrng 
T e l  (617) 422-5360 
FAX (617) 338-6239 
FAX (617) 423-9020 

D e l e t e  paragraph t h r e e  ( 3 )  Upon r e c e r p t  of t h e  above l l s t e d  " of A r t r c l e  2 r n  rts 
e n t  r r e t y  

A Cqy of thni Order must be 
slgned by Seller and returned 
wthm two wr%ks of reeclpt 
ORDER ACKNOWLEDGED 
BY 
TITLE 
DATE I PURCHASE ORDER NO 

7419 001 267 3 I 

, B u m  
Rcqurahooer 

- expaalter 

- Fkzld/MRR 
- Cbent - Other 

I I I 
J 0 Account No 7419 001 



PURCHASE ORDER 

12/25/92,0R SOONER IF POSSIBLE Oh IhVOlCES C O R R E S W h D R C E  SHIPPING 
PAPERS. A..D PACKAGES 

FOB WCFT I MAlL THE ORIGINAL M D  TWO (2) COPES OF INVOICES THE ORIGlNAL SHIPPMG 

DATE 

11/26/92 

FOB-BORDER(NAUCHX1-SUHE-BATOR) 
TERMS OF PAYMPrr  

SEE BELOW 
I 

PAPERS h . D  PACKING LlST T O  

SEE ARTICLE NO 2 BELOW 

REQN NO %Y 

94049A/ PC 
SELLER S SHIPPING DATE 

EKATERINBURG, 620003, RUSSIA 
ATTN KOLESNIKOV YURIY ARTEMOVICH 
TEL (3432) 25-14-43 

THE ORDER c O  RELMSE CO VLST APPEAR I 

PREPARED BY 

MHS 

SELLER 

SVERDLOVSK FACTORY OF RUBBER TECH PROD 
ST TITOVA,11 

SEE ARTICLE NO 2 BELOW 

PLXCHASE ORDER NO 

7419 002-267-3 

ALL CORRES~VDENCE AND A COPY OF THE SHIPPING PAPERS AND PAOUNG UST 
MUST BE SENT TO 

MONGOLIAN FUEL AND ENERGY MINISTRY, BAGGA POIRUU 6 ULAANBAATAR-46, MONGOLIA 
ATTN MINISTER JIGJID 

R O L S  VIA RAIL 
t i 

ITEM QUANTITY DESCRIPTIO\ PRlCE 
PRICE 

ITEM QUANTITY DESCRIPTION - UYIT PRICE EXTENSION 

e1 720 Conveyor belt~ng per spec 
2M 1600-6TA300-6-2M% 

TOTAL FIRM PRICE $69,120 00 

THIS ORDER IS SLBJECT TO THE TERMS, COXDITIONS AliD SPECIFICATIOhS AS STATED HEREIN 

A Copy of &IS Order must be 
slgned by Seller and returned 
wthur two weeks of receapt 

TITLE J&N&//r/P.P 
DATE Q? 

B L m R  
bb'TED EIGINEERS & COVSTRUCTORS IVC 

Expecllter 
Acconnbng 

BY 
PLRCHASE ORDER NO 

7 4 1 9 ~ "  2673 
I 

J 0 ACCOUNT NO 7419 200 

TOTAL PRICE OF ORDER - Buj er 
- Requlsltzoner 



United Engheers 
% COUS~~UC~OM PURCHASEORDER 

@ , A-co; PAGE NO DATE I REQN NO B Y  
I PREPARED BY I PURCHASE ORDER NO i 

Peorla, IL 61629 
Attn Mr Ron Marshall 
(309) 675-6978 

1 OF 5 10-23-92 85677/PC I tam 
SELLER S SHIPPING DATE 

10-30-92 

Northeastern Operations 
100 Summer Street 
Boston, MA 02110 
Attn M Spauldlng 

1 617-422-5360 
CONs'GNTo Seller must contact An-Mar Internatronal Inc for sh~pplng 
~nstructlons by telephonrng Mr Franz Fassenbender at Tel No (201) 383-1300, 
FAX No (201) 313-9564 313 

7419 002-400-1 

ROUTE VIA FREIGHT FORWARDER 

i 1 

THE ORDER NO RELEASE NO MUST APPEAR 
ON INVOICES CORRESWNDENCE SHIPPING 
PAPERS. AND PACKAGFS 

FOB POINT 

Sagaml, Japan 
TERMS OF PAYMENT 

Net 30 Days 
SELLER 

CATERPILLAR, INC 
DEFENSE AND FEDERAL PRODUCTS, JB7 
100 N E Adams Street 

3 2 

4 10 

5 1 LOT 

6 1 LOT 

REL 

MAIL THE ORIGINAL AND TWO (2) COPIES OF INVOICES THE ORIGINAL SHIPPING 
PAPERS AND PACKING USTTO 

UNITED ENGINEERS & CONSTRUCTORS INC 
100 Summer Street, Boston, MA 02110 
Attn Accounts Payable 
ALL CORRESPONDENCE AND A COPY OF THE SHIPPING PAPERS AND PACKING 
LIST MUST BE SENTTO 

UNITED ENGINEERS & CONSTRUCTORS INC 

Unlt Prlce Ext Prlce 

TRACK TYPE BULLDOZERS (Model D8N) $321,686 00 $643,372 00 

FIELD SERVICES, ------ $25,029 00 
(A factory-tralned representatrve w ~ l l  be 
prov~ded for a contrnuous two (2) week 
perrod ln Ulaanbaatar, Mongolla to 
provlde technrcal adv~se and supervlslon 
for placrng the bulldozers xnto servlce 
and to lnstruct Owner's personnel rn 
proper operatlon and mamtenance) 

SPECIAL TOOL SETS $262 00 

MAINTENANCE MANUALS $175 00 

SPARE PARTS (3 YEARS per attached lrstlng) 

LUBRICANTS (1 YEAR SUPPLY per attached l~stlng) ------- 
Orlgm of Goods U S Orlgln 

TOTAL FIRM PRICE $713,552 04 

THIS ORDER IS WBJECl' TO THE TERMS, CONDITIONS, AND SPEUFTCATIONS AS STAneD HEREIN 

TOTAL PRICE OF ORDER 

$713,552 04 

PURCHASEOROERNO 

7419 002 400 1 

- Bu~rtr 
- RtqulsUoner 

- Accountlog 
- Fdd/MRR 
- aent - Other 

J 0 Account No 7419 002 



Part 
Quantity No Part Name 

Filtar O i l  
Firtar Pu%l 
F i l t e r  Truttmission 6 rtydraulic 
Seal 
Seal 
A i r  Filtar Primary 
A i r  Fitter Secondary 
Nut 
Bol t  
Edge 
Washer 
Edge 
&rid B i t  mi 
End B i t  Ell 
Tip 
Retainer 
Protector 
P in 
P i n  
Link A 
Shoe 
Bolt 
Bolt 
Bolt 
Nut 
V-Belt 
Battery 
Battery 
v Belt Set 
Fuel In1 Rmp 
Filter 
8aala 
Nozzh 
Water Atmp 
L2nk 
Ltnk 
Link 
Link 
Link 
Link  

Extens ton 



Hydraulic Oil 
Transmission Oil 
Engine Oil 

184 gal 
272 gal  
320 ga l  

Antifreeze 30L 

O i l s  have flab11 po in t  of 205°C (400°F) 
Antifreeze has flash point of 121°C (250°F) 

Palletized weights and dimensions 

O i l s  4 pa l l e t s  42 X 42 X 48 
56 cubic feet each - 224 cubic feet 

7200 Ibu including pal le t s  

Antifreeze 1 p a l l e t  42 X 48 X 30 
3 5  cubic feet 

280 lbs including p a l l e t  

Wrll Sursvly 

4 X 55 gal drums 
5 X 5 5  gal, drums 
6 X 5 5  g a l  drums 

3 X 5 gal buckets 



CHANGE ORDER #I - - . . 

PAGE NO DATE 1 REQN NO /BY I PREPARED BY I PURCHASE ORDER NO 

TERMS OF PAYMENT See Artrcle NO 2 Below 
see below 

1 OF 1 1 12-22-92 88 776 7 1 tam 
SELLERS SHIPPING DATE 

12/30/92 or sooner rf possrble 

SELLER - 
TRADE BUREAU ALL CORRESPONDENCE AND A COPY OF THE SHIPPING PAPERS AND PACKING 

VAINERA STR , 13 UST MUST BE SENT TO 

620014, Ekaterrnburg, Russia 
Attn Sergey Vorobyov See Artlcle No 2 Below 

Mongolian Fuel and Energy Mlnrstry, Bagga Porruu 6, Ulaanbaatar-46, Mongolla 
Attn Mrn~ster Jlg 1 ~d 

FOB POINT MAILTHE ORIGINAL AND TWO (2) COPIES OF INVOICES THE ORIGINAL SHIPPING 

fob border (SUHE-BATOR) PAPERS AND PACKING USTTO 

7419 002-400-3 

ROUTE VIA rall 

I I 

THE ORDER NO RELEASE NO MUST APPEAR 
ON INVOICES CORRESPONDENCE SHIPPING 
PAPERS. AND PACUAGES 

rIEM QUANWJT DESCRIPnON PRICE 

REL 

Change and incorporate the followrng under Artrcle 2 rn the or~grnal purchase order 

Reference second paragraph "For each sh~pment " and replace wrth the followrng 

For each shrpment (cargo), the Seller shall provrde the above lrsted documents by 
erther FAXrng or vla overnight arr shipment, through TNT Worldwide Express or DHL to 
the followrng 

Unlted Engrneers & Constructors Inc 
100 Summer Street 
Boston, MA 02110 
Attn Mr M H Spauldlng 
Tel (617) 422-5360 
FAX (617) 338-6239 
FAX (617) 423-9020 

Delete paragraph three (3) "Upon recerpt of the above l~sted " of Art~cle 2 rn rts 
ent rrety 

slgned by SeUcr and retuIlKd 
witfun two weeks of reccrpt 
ORDER ACKNOWIJDGED 

mLE 
DATE I By 

TOTAL PRICE OF ORDER (Rev ) 

PURCHASE ORDER NO 

7419 002-400 3 

J Q Account No 7 



'Jnbd Engineers 
& ~~sZructors  
A m o m  Campaw 

PURCHASE ORDER 

PAGE NO 
I OF 5 

FOB-BORDER(SUHE-BATOR) PAPERS AND PACKING UST TO 

TERMS OF PAYMENT SEE ARTICLE NO 2 BELOW 
SEE BELOW 

SEUER 

TRADE BUREAU ALL CORRESPONDENCE AND A COPY OF THE SHIPPMG PAPERS AND P A W G  LISI' 

VAINERA STR -13 MUW BE SENT TO 

12/30/92,OR SOONER IF POSSIBLE 

~~OO~~,EKATERINBURG,RUSSIA 
ATTN SERGEY VOROBYOV 
TEL 510247 

DATE 

11/26/92 

SEE ARTICLE NO 2 BELOW 

SELLER S SHIPPING DATE 

FOB POINT I MAIL THE ORIGINAL AND TWO (2) COPIES OF INVOICES THE ORIGINAL SHIPPING 

ON INVOICES CORRESPONDENCE SHIPPING 
PAPERS. AND PACKAGES 

CONSIGN TO 

THE ORDER NO RELEASE NO MUST APPEAR 

REQN NO /BY PREPARED BY I 85685/PC MHS 
-- 

MONGOLIAN FUEL AND ENERGY MINISTRY, BAGGA POIRUU 6, ULAANBAATAR-46, MONGOLIA 
ATTN MINISTER JIGJID 

PURCHASE OROER NO 

7419 002-400-3 

R O m E  VIA Q L T T  

ITEM QUANTITY DESCRIPTION PRICE 
PRICE 

QUANTITY DESCRIPTION UNIT PRICE EXTENSION 

2 REPLACEMENT MAIN BEARING FOR BAGA NUUR 
COAL MINE DRAGLINE $1,950 00 $3,900 00 
PART NO 32244 3f&/E'St//~/?~ 

THIS ORDER IS SUBJECT TO THE TERMS, CONDITIONS, AND SPECIFICATIONS AS STATED HEREIN 

E x m t e r  
$3,900 00 Accountmg 

BY 1 3  Field/MRR 
M H S P A ~ D I ~ G  PURCHASEORDERNO Client 

7419 OW2 400.3 - Other 

J 0 ACCOUNT NO 7419 200 

A Copy of t b ~ ~  Order must be 
s~gned by Seller and returned 

BUYER 
UNITED ENGINEERS & CONSTRUCTORS IhC 

TOTAL PRICE or ORDER - Buyer 
- Requ ~honer  



Mongolian Fuel and Energy Mlnlstry, Bagga Polruu 6, Ulaanbaatar-46, Mongolla 

A -or compary 
CHANGE ORDER #I 

@ PAGE NO DATE 

Attn M~nuiter Jlg-~ rd 
Buyer Unlted Englneers & Constructors Inc , 100 Summer Street, Boston, MA 02110 
ROUTE VIA Rall 

I I 

7 OF 1 

- - - - - - - - - 

Change and ~ncorporate the followlng under Artlcle 2 In the orlglnal purchase order 

FOB POINT MAILTHE ORIGINAL AND TWO (2) COPIES OF INVOICES THE ORIGINAL SHIPPING 

DAF-(NAUCHSKI) PAPERS AND PACKING USTTO 

TERMS OF PAYMENT See Artlcle NO 2 Below 
see below 

SELLER - 
JOINT STOCK VENTURE/ ALL CORRESPONDENCE AND A COPY OF THE SHIPPING PAPERS AND PACKING 

NITRO-VZRYV IN COOPERATION WITH DORNAT LTD MUST BE 

12, MAROSEIKA ST 
Attn Ivan Petrov See Artrcle No 2 Below 
CONSIGN TO 

PURCHASE ORDER NO 

7419 002-400-6 

Reference second paragraph "For each sh~pment " and replace wlth the followlng* 

SELLER S SHIPPING DATE 

Var ~ o u s  

12-22-92 
THE ORDER NO RELEASE NO MUST APPEAR 
ON INVOICES CORRESWNDENCE SHIPPING 
PAPERS. AND PACKAGES 

For each shrpment (cargo), the Seller shall provlde the above luted documents by 
elther FAXlng or vla overnight alr shipment, through TNT Worldwide Express or DHL to 
the followlng- 

REQN NO /BY PREPARED BY 

$4 '276 & tam 
REL 

Unlted Englneers & Constructors Inc 
100 Summer Street 
Boston, MA 02110 
Attn Mr M H. Spauld~ng 
Tel (617) 422-5360 
FAX (617) 338-6239 
FAX (617) 423-9020 

Delete paragraph three (3) "Upon recelpt of the above llsted ." of Artlcle 2 In lts 
ent rrety 

TOTAL PRICE OF ORDER (Rev ) - Buyer 
srgaed by Seller aad returned - Rtqulgtroncr 
wtbm two week of nalpt - Erpadlter 
ORDER ACKNOWLEDGED 
BY 
'nTI.E BY d! PURCHASE ORDER NO 
DATE q ~ p a *  b' 7419 00240-6 

I I I 
J 0 Account No. 7419 002 



United Engineers 
& Construc#ors 
A -on Company 

CHANGE ORDER #2 

PURCHASEORDERNO 

7419 002-400-6 
PAGE NO 

1 OF I 
I I 1 

SELLER S SHIPPING DATE 

ASAP 

DATE R M N  NO /BY PREPARED BY 

01-05-93 92969/PDC tam 
THE ORDER NO RELEASE NO MUST APPfZAR REL 
ON INVOICES CORRESPONDENCE, SHIPPING 
PAPERS. AND PACKAGFS 

DAF-Nalchskl 
TERMS OF PAYMENT 

See Below 

12, Marose~ka  S t  
I Moscow, 101850 R u s s ~ a n  Federation 

At tn  Ivan  Pe t rov  
I 206-92-63 

FOB POINT 1 MAILTHE ORIGINAL AND TWO (2) COPIES OF INVOICES THE ORIGINAL SHIPPING 
PAPERS AND PACKING LIST TO 

See A r t l c l e  NO. 2 Below 

SELLER 

JOINT STOCK VENTURE/ 
NITRO-VZRYV I N  COOPERATION W/ DORNAT LTD 

See A r t l c l e  No 2 Below 

ALL CORRESPONDENCE AND A COPY OF THE SHIPPING PAPERS AND PACKING 
LIST MUST BE SENT TO 

Mongolran Fuel and Energy Mlnls t ry ,  Bagga Polruu 6, Ubaanbaatar-46, Mongol~a 
At tn  M l n l s t e r  Jig) ~d 
Buyer. Unlted Engineers & Const ruc tors  Inc  , 100 Summer S t r e e t ,  Boston, MA 02110 
ROUTE VIA RAIL 

I 1 

INCORPORATE THE FOLLOWING 

I F l n a l  d e s t l n a t l o n  p o l n t  - Sharrn Go1 Mlne 
250 t o n s  powder arnmon~te 
250 t o n s  c a r t r l d g e  ammonlte 

I1 F r n a l  d e s t ~ n a t ~ o n  p o m t  - Baganuur Mlne 
250 t o n s  powder ammonlte 
250 t o n s  c a r t r l d g e  ammon~te 

L I I 
J 0 Account N o  7419 200 

A Gqy of tbrs Order must be 
signed by Seller and returned 
wthro two weeks of recerpt 
ORDER ACKNOWLeDGH) 
BY 
TITLE 
DATE. 

BUYER 
UlWlED ENGINeERS & CONSIXUCIIIRS 
INC 

BY &??YL& 
l b d  Spauldmg 

TOTAL PRICE OF ORDER (Rev ) 

$570,000 00 

PURCHASE ORDER NO 

7419 002 400-6 

- Buytr 
- Requraboner 
- E?rpcd~tcr 
- Aamuntmg - FII~ /MRR 
- sent - Other- 



0 CH aGE THE FOLLOTJING 

ARTICLE 4 PARAGRAPH 4 

Change Account NO to 8900056436 

'ZTAL FC :S 3F D X E I  I new ) 

by Sclkr and mmcd UhTTED E?hGlh?3?RS & CONSXXUCIDRS Kcoutnbomct 
tma IM week Of =lpt IhC 
RDER ACXNOWLEDCiH, S570,OOO 00 

'ITIZE BY PURCHASE ORDER Na 

D f i m  7 419 W2 400-6 - OLbcr 
. 
,' 0 d==,ojr= '2 2 - 7  



United Engineers 
bConslPruotors 
A w o n  Company 

P RCHASE ORDER yc,. +fa .d 

VARIOUS 
FOB WlNT 

DAF-(NAUCHSKI) 

PAGE NO 
I OF 5 

TERMS OF PAYMENT 

SEE BELOW 
S a L E R  

JOINT STOCK VENTURE/ 
NITRO-VZRYV IN COOPERATION WITH DORNAT LTD 
12, MAROSEIKA ST 
MOSCOW, 101850, RUSSIAN FEDERATION 
ATTN IVAN PETROV 
TEL 206-92-63 

DATE 

12/09/92 

CONSIGN TO 

SELLER S SHIPPING DATE 

I PAPERS. AND PACKAGES I 
MAIL THE ORIGINAL AND TWO RI COPIES OF INVOICES THE ORIGINAL SHIPPIW 

THE ORDER NO RELEASE NO MUST APPEAR 
ON INVOICES CORRESPONDENCE. SHIPPING 

REQN NO IBY PREPARED BY I 68196/DH MHS 

- . . 
PAPERS AND PACKING LIST TO 

SEE ARTICLE NO 2 BELOW 

PURCHASE ORDER NO 

7419 002-400-6 

ALL CORRESPONDENCE AND A COPY OF THE SHIPPING PAPERS AND PAChINb 1 I \  f 
MUST BE SENT TO 

SEE ARTICLE NO 2 BELOW 

MONGOLIAN FUEL AND ENERGY MINISTRY, BAGGA POIRUU 6, ULAANBAATAR-46, MONGOLIA 
ATTN MINISTER JIGJID 
BUYER UNITED ENGINEERS & CONSTRUCTORS, 100 SUMMER STREET, BOSTON, MA 02110 

ROWE VIA RAIL 
1 

) ITEM QUANTITY DESCRIPTION I'I<ICL I 
I I 

PRICE 
ITEM DUANTITY DESCRIPTION UNIT PRICE EXTENSION 

1 500 TONS POWDERY AMMONITE 6*B PER 
GOCT-21984-76 

2 500 TONS CARTRIDGE AMMONITE 6*B-200, 32MM 
PER GOCT-21984-76 

TOTAL FIRM PRICE $570,000 00 

THIS ORDER IS SUBJECT TO THE TERMS CONDITIONS AND SPECIFICATZONS AS STATED HEREIN 

BUYER TOTAL PRICE O F  ORDER - Buyer 
UNlTED ENGINEERS & CONSTRUCTORS INC - Requsrbouer 

/ B Y  T?x 
G F HILL 

Expdter 

FieldIMKR 
PURCHASE ORDER NO 

7 4 1 9 0 0 2 4 ~ ~  Other 

J 0 ACCOUNT NO 7419 



I fob border (SOLOVIOVSK-BAYNTUMAN) 1 PAPERS AND PACKING USTTO . 

United Engineers 
& C ~ ~ S ~ U C ~ O ~ S  CHANGE ORDER #I . A--comPanY 

TERMS OF PAYMENT See Artrcle NO 2 Below 
see below 

1 

PAGE NO 
1 OF 1 

SELLER 

TM SERVICE 
Bulgaria, Varna 
St -~onstantrn DC Str 28,21 
Attn Sergey Vorobyov 

or Alexander Mlshagrn 

ALL CORRESWNDENCE AND A COPY OF THE SHIPPING PAPERS AND PACKlNG 
UST MUSTBE SENTTO 

PURCHASE ORDER NO 

7419 002-400-7 
SELLER S SHIPPING DATE 

12/15/92 or sooner rf posslble 

DATE 

12-22-92 

See Artrcle No 2 Below 

REON NO /BY PREPARED BY 

93776 D tam 

- -  - - - - - - - 

CONSIGN TO 

Mongolran Fuel and Energy Mln~stry, Coal Mlne Aduunchuluun, Mongolla 
Attn Mrnrster Jlgjrd 

FOB POINT I MAIL THE ORIGINAL AND TWO (2) COPIES OF INVOICES THE ORIGINAL SHIPPING 

THE ORDER NO RELEASE NO MUST APPEAR 
ON INVOICES CORRESPONDENCE SHIPPING 
PAPFRS. AND PACKAGFS 

ROUTE VIA rail 

REL 

Change and ~ncorporate the followrng under Artrcle 2 In the orlgmal purchase order 

second paragraph "For each shlpment " and replace wrth the followlng 

For each shlpment (cargo), the Seller shall prov~de the above lusted documents by 
erther FAXrng or vla overnight alr shlpment, through TNT Worldwide Express or DHL to 
the followlng 

Unrted Engineers & Constructors Inc 
100 Summer Street 
Boston, MA 02110 
Attn Mr M H Spauldmg 
Tel (617) 422-5360 
FAX (617) 338-6239 
FAX (617) 423-9020 

Delete paragraph three (3) "Upon recelpt of the above lrsted " of Artlcle 2 In ~ t s  
ent lrety 

A Copy of t h ~ ~  O&r must be 
signed by Seller sod returned 
anthul two weclcr of rea* 
ORDER ACKNOWLEDGED 
BY 
'ITLZE. 
DATE 

J 0 Account No 7419 002 

BUYER 
UNl'lED ENGLNPERS & CON!3RUCTORS 
lNC 

BY & 7 

TOTAL PRICE OF ORDER (Rev ) 

$650,000 00 

PURCHASE ORDER NO 

741 9 002-400 7 

- Buyer - Rcqutciaboaer 
- Espcdltcr - a a h n g  
- Fiild/MRR - &at 

Other- f 



i-miiifed Engineers 
~ns%=lsstors 

A -On Company 

PURCHASE ORDER 

12/15/92,0R SOONER IF POSSIBLE ON INVOICES CORRESPONDENCE SHIPPING 
PAPERS. AND PAChAGES 

FOB POINT ) hlAtL THE ORIGINAL AND TWO (2) COPlES OF INVOICES THE ORIGEh'AL SHIPPING 

PURCHASEORDERNO 

7419 002-400-7 
THE ORDER NO RELEASE NO MU= APPEAR ( REL 

SELLER 

TM SERVICE 
BULGARIA,VARNA 

REQN NO /BY PREPARED BY I 85683/PC MHS 
PAGE NO 

I OF 5 

FOB-BORDER(SOLOVI0VSK-BAYNTUMAN) 
TERMS OF PAYMENT 

SEE BELOW 

ALL CORRESPONDENCE AND A COPY OF THE SHIPPING PAPERS AND PACKING LIST 
MUST BE SENT TO 

SELLER S SHIPPING DATE 

DATE 

11/21/92 

PAPERS AND PACKING LIST TO 

SEE ARTICLE NO 2 BELOW 

MONGOLIAN FUEL AND ENERGY MINISTRY, COAL MINE ADUUNCHULUUN, MONGOLIA 
ATTN MINISTER JIGJID 

ROWE VIA RAIL 
I I 

ITEM QUANTITY DESCRIPTION PRICE 
PRICE 

QUANTITY DESCRIPTION UNIT PRICE EXTENSION 

1 1 EKG-5A, EXCAVATOR $650,000 00 $650,000 00 

LOT SPARE PARTS(1 YEAR SUPPLY) 
SEE ATTACHMENT INCLUDED IN P 0 PRICE 

LOT FREIGHT INCLUDED IN P 0 PRICE 
Y 

4 LOT DOCUMENTATION INCLUDED IN P 0 PRICE 

THIS ORDER IS SUBJECT TO THE TERMS CONDITIONS AND SPECIFICATIONS AS STATED HEREIN 

I 
- - 

A Copy of thu Order must be 
s~gned by Seller and returned I I \ n t h  two weeks of rece~pt I 

BUYER 
UNITED ENGINEERS & CONSTRUCTORS INC 

G F HILL 

TOTAL PRICE OF ORDER 

$650,000 00 

PURCHASEORDERNO 

7419 002 4037 

- Buyer 
- Reqwslhoner 
- Expediter 
- Accountlug 
- Reld/MRR 
- Chent 
- Other 

J 0 ACCOUNT NO 7419 200 



nF M 9OXCHME No 

K KOHTPAKTV No 

OT I t  I, ...... .. 199 

RFFENDIX No 

TO THE CONTRACT No 

DTD " " a . m . . . . .  199 

IlEPElJEHb SAnACHt IX URCTFM EO,OB;IUII.IX B KOMllSEKT I lOCTAEKM 3KCKABATOPA 3 K T - S A  
THE L I S T  O F  SPARES INCLUDED I N  DELIVERY SET OF EXCAVATOR EKG-SA 
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CHANGE ORDER # 1 

PAGE NO I KEQN NOiBY M&Rm 1 Y  ~ ~ O R L ~ N O  
lo? 1 887 99/pc mhs 7419 002-400-7A 

- -- 
FOI m m  

Fob- Border (Nauchkl) 
n U r S  OF P A Y U i S C  

see below 
S P L E I  

Kostroma Excavator Fac tory  
Lnzhenerny per  , 3 
Kostroma, Russla  156604 
A t t n  Alexander I Pankov 
Tel  (0942) 53-06-52 

See Article No 2 Below 

See A r t l c l e  No 2 below 

Yongollan Fue l  and Energy Ministry, Bagga Pol ruu  6 Ulaanbaatar-46, Mongolla 
At tn  Mln l s t e r  J l g j  i d  

DESCIUPTION TOTAL OF PREVIOUS ORDER ?RICE 

IYCORPORATE THE FOLLOIJING 

P lease  change A r t l c l e  4, Paragraph4 " These payments s h a l l  be  made t o  t h e  following bank 
and account  number" t o  t h e  fo l lowing  

RoSVNESHTORGB ANK 
Moscow, Russla  No 608-205-524 wlth Republlc Nat iona l  Bank of New York, 
New York I n  favor  of KOSTROMAINCOMBANK account No 0730000106/001 wl th  
ROSVNESHTORGBANK, Moscow f u r t h e r  c r e d i t m g  EKSKO No 070001001020 



United Enaineers 
Sr (tonstru%lors 
A Ray@hmon Company 

PURCHASE ORDER 

Kostrorna,-~;ss~a 156604 
Attn Alexander I Pankov 

REQN NO IBY PREPARED BY 

SELLERS SHIPPING DATE 

2/20/93 

Tel (0942) 53-06-52 I 
SEE ARTICLE NO 2 BELOW 

FOB POET MAIL THE ORIGINAL AND TWO (2) COPIES OF INVOICES THE ORIGINAL SHIPPlh'G 

FOB-BORDER(NAUCHK1) PAPERS AND PACKNG LIST TO 

TERMS OF PAYMENT SEE ARTICLE NO 2 BELOW 
SEE BELOW 

SELLER 

Kostroma Excavator Factory ALL CORRESPONDENCE AND A COPY OF THE SHIPPING PAPERS AND PACKING LISC 
Inzhenernv per , 3 MUST BE SENT TO 

PURCHASE ORDER NO 

7419 002-400-7A 

CONSIGN TO 

MONGOLIAN FUEL AND ENERGY MINISTRY, BAGGA POIRUU 6 ULAANBAATAR-46, MONGOLIA 
ATTN MINISTER JIGJID 

THE ORDER NO RELEASE NO MUST APPEAR 
ON DWOICES CORRESPONDENCE SMPPMG 
PAPERS. AND PACKAGES 

ROUTE VIA RAIL 
I I 

REL 

ITEM QUANTITY DESCRIPTION PRICE 
PRICE 

QUANTITY DESCRIPTION UNIT PRICE EXTENSION 

1 VARIOUS SPARE PARTS FOR EXCAVATORS EKG-10011E AND 5111B 
FOR SMALL LOCAL MINES (SEE ATTACHMENT A FOR UNIT PRICE 
BREAK OUT ) 

TOTAL FIRM PRICE DELIVERED $270,525 08 

A Copy of t h ~ ~  Order must be 
signed by Seller and returned 
wthm two weeks of rece~pt 

D ~ ~ ~ X N O & S E ~  
/&d< b* 

ITLE 'irC HALL t ~ l ~  
TE d m ?  

J 0 ACCOUNT NO 7419 200 

BUYER 
UNITED ENGINEERS & CONSTRUCTORS INC 

BY fl 
M H SPAU~DINC 

TOTAL PRICE OF ORDER 

$270,525 08 

- Buyer 
- Reqlus~txoner - E x w t e r  - Accountq _ FieldlMRR 

PURCHASE ORDER NO - Cbent 

7419 002 4M7A - Other 





BEST AVAILABLE COPY 



y j ~ ;  ja 

19LE COPY 

-- 





CHANGE ORDER #I 

DONETSK REGION 
UKRANIAN SSR 
Attn Serger Romanenko 

A EylL..n Company 

See Artrcle No 2 Below 

PAGE NO DATE 
1 OF 1 12-22-92 

Mongolran Fuel and Energy Mrnrstry, Bagga Porruu 6 Ulaanbaatar,-46, Mongolra 
Attn Mrnrster J~gjrd 

ROUTE VIA rar 1 
I i 

REQN NO /BY PREPARED BY 

88776 6 tam 

WEhi QUANITIT DESCRIPnON PRICE 

PURCHASE ORDER NO 

7419 002-400-8 
SELLER S SHIPPING DATE 

Varlous 

Change and rncorporate the followmg under Artrcle 2 rn the orlgrnal purchase ~ r d e r  

a' Reference second paragraph "For each shrpment. " and replace wrth the followrng. 

FOB POINT MAILTHE ORIGINAL AND TWO (2) COPIES OF INVOICES M E  ORIGINAL SHlfflNO 

fob border (NAUCHSKI ) PAPERS AND PACKING USTTO 

TERMS OF PAYMENT See Utlcle NO. 2 Below 
see below 

SELLER - 
NOVO~WWXTORSKY ALLCORRESWNDENCE AND A COPY OF THE SHIPPING PAPERS AN0 PACIUNG 

I AONKMZ KRAMATORSK, ORD JONIKID ZE , 5 1 UST MUST BE SENT TO 1 

THE ORDER NO RELEASE NO MUST APPEAR 
ON INVOICES CORRESPONDENCE SHIPPING 
PAPFRS. AND PACKAGES 

For each shrpment (cargo), the Seller shall provrde the above lrsted documents by 
erther FAXmg or vra overnrght arr shrpment, through TNT Worldwrde Express or DHL to 
the followmg 

REL 

UnlCed Engzneers & Constructors Inc 
100 Summer Street 
Boston, MA 02110 
Attn Mr. M H Spauldmg 
Tel (617) 422-5360 
FAX (617) 338-6239 
FAX (617) 423-9020 

Delete paragraph three (3) "Upon recerpt of the above llsted " of Artlcle 2 Ln ~ t s  
ent rrety 

A Copy of t b  Onler must be BuYJ3R 
SlgaeabySelkrandretuIloed UNITED ENGINEERS & CONSRUCIDRS 
wtlm hvo wcth of rrecrpt INC 
ORDER ACKNOWLEDGED 

TOTAL PRICE OF ORDER (Rev ) 

$421,525 00 

PURCHASEORDER NO 

7419 002-400-8 

- Buyer 
- Rcqu=- 

- Fild/MRR 
- Clreat - Other - 

J 0. Account No 7419.002 1 



United Engineers 

PURCHASE ORDER 

MONGOLIAN FUEL AND ENERGY MINISTRY, BAGGA POIRUU 6 ULAANBAATAR-46, MONGOLIA 
ATTN MINISTER JIGJID 

PAGE NO DATE 

I OF 6 11/28/92 

ROOTE VIA RAIL 
1 1 

ITEM QUANTITY DESCRIPTION PRICE 

REQN NO /BY PREPARED BY 

85677/PC M . S  

ITEM QUANTITY DESCRIPTION - 

PURCHASE ORDER NO 

7419 002-400-8 
S E W  5 SHIPPING DATE 

VARIOUS 

PRICE 
UNIT PRICE EXTENSION 

1 VARIOUS SPARE PARTS FOR DRAGLINES ESH 13/50,ESH 10/70 AND $421,525 00 
EXCAVATOR EST 6 5/45. (SEE ATTACHMENT A FOR UNIT 
PRICE BREAK OUT) 

THE ORDER NO RELWSE NO MU5T APPEAR 
ON INVOICES CORRESWNDENCE SHlPPING 
PAPERS. AND PACKAGES 

TOTAL FIRM PRICE $421,525 00 

~ n ,  

FOB POINT MAR THE ORIGINAL AND TWO 0) COPIES OF INVOICES THE ORlGINAL SHIPPING 

FOB-BO~ER(NAUCHK1) PAPERS AND PAWLNO LIST TO 

TERMS OF PAYMWT SEE ARTICLE NO 2 BELOW 
SEE BELOW 

THIS ORDER IS SUBJECT TO THE TERMS CONDITIONS, AM) SPECIFICATIONS AS STATED HEREIN 

SELLER 

NOVOKRAMATORSKY 
AONKMZ KRAMATORSK, ORDJONIKIDZE,S 
DONETSK REGION 
UKRAINIAN SSR 
ATTN SERGE1 ROMANENKO 
TEL 4-30-60(CODE 06264) FAX 4-30-60(CIS) 
TELEX 115137 (INTERNATIONAL) 

ALL CORRESPONDENCE AND A COPY OF THE SHIPPING PAPERS AND PACKING LJST 
MUST BE SENT TO 

SEE ARTICLE NO 2 BELOW 

CONSIGN TO 

stgned by Seller and returned UNITED ENGINEERS & CONSTRUCTORS INC 
wtiun two weeks of recetpt I P 

d 

TOTAL PRICE OF ORDER - Buyer 
, ReQluslbner 
- Expedtter 

J 0, ACCOUNT NO 7419 200 

$421,525. 00 

PURCHASE ORDER NO 

7419 ~ ) 2  400.8 

- Accoantmg 
- EieldIMRR - Cl~ent - Other 



United Engineem 
0 Construclors 
A Baymoon Cornpan, 

PURCHASE ORDER 

TERMS OF PAYMENT 

SEE BELOW I 

PAGE NO 
I OF 6 

SEE BELOW FOR INSTRUCTIONS 

SELLER 

" ZHELDOREXPORT" 
2, NOVO-BASMANNAYA 

DATE 

11/23/92 

MOSCOW,107174,USSR 
ATTN ZOYA I BOTNEVA 
TEL 262-34-95 

SELLER S SHIPPING DATE 

SEE BELOW 

ALL CORRESPONDENCE AND A COPY OF THE SHIPPING PAPERS AND PACKING L W  
MUST BE SENT TO 

REQN NO IBY I PREPARED BY 

85688/PC MHS 

I SEE BELOW FOR INSTRUCTIONS 

FOB POINT MAlL THE ORIGINAL AND TWO (2) COPIES OF WOICES THE ORIGINAL SHIPPING 

SEE BELOW PAPERS AND PACKING LET TO 

PURCHASE ORDER NO 

7419 002-400-9 
THE ORDER NO RELEASE NO MUST APPEAR 
ON W O I C E S  CORRESPONDENCE SHIPPING 
PAPERS. AND PACKAGES 

MONGOLIAN FUEL AND ENERGY MINISTRY, SHARON GOL STRIP MINE 
ATTN MINISTER JIGJID 

REL 

ROWE VIA n n  T T  

ITEM QUANTITY DESCRIPTION PRICE 

Thls agreement made thrs 24th day of November, by and between Unlted Engineers and 
Constructors Inc , a Raytheon Company, Northeastern Regronal Operatron hav~ng rts offzce 
at 100 Summer Street, Boston, Ma (USA) 02110 (heremafter called "customer") and 
"Zheldorexport" wlth prmcrpal place of busmess at 2, Novo-Basmannaya, Moscow, USSR 
107174 (heremafter called "Seller") Also, rn thrs document the Mongolian Fuel and 
Energy Mrn~stry of Mongol~a wrll herernafter be referred to as "owner " 

1 1 SUBJECT OF CONTRACT 

Customer orders and seller takes over rmplementatlon of the work for caprtal reparr of 
two (2) diesel locomot~ves, model# TEM-2, for level of work KP-2 KP-2 cons~sts of the 
f ollowlng 

- Engrne and related equrpment - Electrrcal Machrnes - Electrrcal ~nstruments and checkrng - Instrumentation control rnstruments 

THIS ORDER IS SUBJECT TO THE TERMS CONDITIONS, AND SPECIFICATIONS AS STATED HEREIN 

slgned by Seller and returned UNITED ENGINEERS & CONSTRUCTORS INC 
wttun two weeks of recapt 

TOTAL PRlCE OF ORDER - Buyer 
Reqwhoner - Expedrter I - 

PURCHASE ORDER NO 

7419 rn m 9  Other 
I I I 

J 0- ACCOUNT NO 7419 200 



United En~ineers 
%Constructors 
4 m a n  Company 

PURCHASE ORDER 

ITEM QUANTITY DESCRIPTION PRICE 

SELLER 

"ZHELDOREXPORT" 

- Carrrage 
- Base and body of locomotrves 
- Brakes and phneumatrc equipment 
- Speedometers, srgnalrzatron, autostop, frreflghtlng equipment 
- Interror, rnsulatlon, floor - Wrrrng change 
- Shock absorbers 

2 Owner wrll dellver to seller 2 dresel locomotrves rn 20 DAYS after contract srgnlng 
eller wrll complete repalrlng w~thrn two(2) months after recelvlng the Locomotrves 

REL 

0 TECHNICAL STANDARDS 

PURCHASE ORDER NO 

7419 002-400-9 

1 Reparrlng of dlesel locomotrves wrll be performed by ASTRACHANSKI DIESEL LOCOMOTIVES 
EPAIRING PLANT 

2 Reparrrng of the dlesel locomotrves wrll be made accordrng to rules, techn~cal standards 
nd regulatrons that are In effect for facrllt~es of the Mrnlstry of Transportatron, Russran 
ederatron 

3 Extent of reparr work, list of parts and components to be replaced dlsregardrng of ~ t s  

'"g on wrll be Ln accordance wrth the technical standards for respectrve reparr All 
nal work determ~ned by unusual wearlng of detarls and modernlzatlon of some 

3mp nents wrll be determrned by the commltee of specraLrsts from owner and/or customer and 
palrrng plant durrng acceptance of equrpment for reparr and Ln accordance wlth paragraph 
2 of thrs contract Any addlt~onal work whlch 1s determrned and 1s not covered rn level 
'-2 must be approved by 'CUSTOMER" before any repaus can be made 

4 Dresel locomot~ves delivered for reparr shall be equrped wrth agregats and components 
lat can be reburlt and have all necessary dev~ses for safety durlng transportatron After 
palrrng locomotrves shall be returned to owner wrth the same set of devlses as rt was 
-1rvered to reparrmg plant Thrs condrtron shall be reflected In delivery-acceptance 
xument accordrng to paragraph 3 2 of thrs contract 

5 Dresel locomot~ves shall be equrped wrth taxrng and brakrng systems rn good condrtron 
mdrtron and abrlrty to operate these systems shall be ststed In document srgned by the 
presentatrve of Depo of Regrstratron of the locomotrves 

0 TRANSPORTATION AND REGULATION OF DELIVERY-ACCEPTANCE OF EQUIPMENT 

1 Dellvery of dlesel locomotrves shall be ln accordance wlth regulations of repalrrng 
crlrt~es 

2 Representatrves of the customer and/or owner escort~ng the locomot~ves to repanrng 
crl~ty and back shall possess the rrghts to srgn the delivery-acceptance document on 
half of the customer/owner and rn accordance wlth paragraph 2 3 of t h ~ s  contract 

3 Hand over of locomot~ves for reparr and acceptance of them after repalr shall take place 
the reparrrng facrllty by the representatrves of the owner and/or customer and the 
palrrng facrllty and wrth drawmg up the correspondrng delivery-acceptance documents 

date of delivery-acceptance of locomotives for repalr 1s the date when del~very- 
nce document 1s slgned 

5 Seller shall summons by telegraph the representatlves of the owner and customer 20 days 
fore completmg of the repalrrng of locomot~ves In case of the absence of owner and 



PURCHASE ORDER 

ITEM QUANTITY DESCRIPTION PRICE 1 

AGE NO SELLER 

3 OF 6 " ZHELDOREXPORT" 

ustomer representat~ves, acceptance of the locomot~ves w ~ l l  be carr~ed out by repaurng 
acrl~ty In t h ~ s  case the document of acceptance wrll be slgned only by representatrve of 
eparrlng facrl~ty 

7 Above mentroned coples of delrvery-acceptance document and coples of the fax are the 
rrounds for the brllrng of 10% of $172,000 00 

I 

REL 

0 OBLIGATIONS 

PURCHASEORDERNO 

7419 002-400-9 

1 Seller guarantees quallty of repalrmg of the locomotrves durrng 12 months from the 
loment of acceptrng the locomotrves into servlce as 1s ment~oned Ln paragraph 3 3 of t h ~ s  
ontract I£ all requirements for use of thrs equipment are Ln accordance wlth rnstructlons 
)f the factory-producer of the locomotrves 

2 In case of break down durmg warranty perrod mentroned In paragraph 4 1 of t h ~ s  contract 
lwner shall lmmedrately notlfy the seller Durlng the 30 days from recervlng of thrs 
~ottfrcatron seller shall send the specral~st from reparrlng facll~ty to decrde what shall 
)e done to flx the equrpment Decrslon shall be reflected In document slgned by the seller 
~nd owner In case break down occurs through the fault of seller the repalr shall be done 
ree of charge In case break down occurs due to lmproper use of equrpment by owner the 
epalr shall be done at owner's expense 

case of the absence of spec~allst durlng establrshed tlme owner w ~ l l  draw-up the 
for repalr of the equ~pment at the expense of the seller 

5 Seller rs obl~gated to conslder all owner and customer complarnts durrng one month from 
ecelvlng of the compla~nts 

I 0 TERMS OF PAYKENT 

I 1 Customer wrll pay advance of 10% of total contract amount $172,000 00 Advance w ~ l l  be 
~ a ~ d  upon recerpt of below llsted documentat~on In add~t~on to t h ~ s  advance, customer wrll 
lay ammount of $683 00 per locomot~ve, wh~ch represents cost of transportatron for 
ocomotlves from Mongolran border to the locomotive reparr facillty The total advance 
lmount wlll be $18,566 00 The remalnlng 90% plus return transportatron costs of $683 00 per 
ocomotrve wrll be pald by customer upon rece~pt of faxed acceptance-inspectron document 
otal payment wlll be $156,166 00 for a total purchase order prxe of $174,732 00 Payment 
rrll be made w~thrn 7 days after recelpt 

I 2 The followrng documents must be faxed and followed by hard copy by seller for approval 
md payment of the above mentroned amounts 

Del~very-Acceptance Document- s~gned by applrcable representat~ves 
Acceptance-Inspectron Document- srgned by applrcable representat~ves 

3 Payment wrll be made as follows In US dollars to the following bank and account 

eneflclary Zheldorexport , Moscow,Russra (S W I F T BIC INCOSUMM) 
Account 003070639 
Inkombank 
101000 Moscow, Chlstee prudee 1218 
Person of contact Shuka~lo Alexer APexandrovlch 
Tel 923-1304 
VIA ACCOUNT NO 890-0056-096 WITH THE BANK OF NEW YORK,N Y 

0 COMPLAINTS 



United Engineers 
b ConstrucBors 

PURCHASE ORDER 

~ - . .- 

1/30/93,or sooner ~f posslble ON INVOICES CORRESPONDENCE SHIPPING 
PAPERS. AND PACKAGES 

FOB POINT I MAIL THE ORIGINAL AND TWO (2) COPIES OF MVOlCES THE ORIGINAL SHlPPlNG 

PAGE NO 
I OF 4 

TRADE BUREAU 
VAINERA STR , 13 
620014, EKATERINBURG, RUSSIA 
ATTN SERGEY VOROBYOV 

DATE 

01/13/93 

FOB-NAUCHKI-SUHE-BATOR 
TERMS OF PAYMENT 

SEE BELOW 

I ALL CORRESPONDENCE AUD A COPY OF THE SHIPPING PAPERS AND PACKING LISTp 
MU= BE SENT TO 

SELLER S SHIPPING DATE 

PAPERS AND PACKWG LIST TO 

SEE ARTICLE NO 2 BELOW 

I SEE ARTICLE NO 2 BELOW I 

THE ORDER NO RELEASE NO MUST APPEAR / RFI 

REQN NO /BY PREPARED BY I 89357/pc MHS 

TEL 51 02 47 I 

PURCHASEORDERNO 

7419 002-400-10 

MONGOLIAN FUEL AND ENERGY MINISTRY, BAGGA POIRUU 6, ULAANBAATAR-46, MONGOLIA 
ATTN MINISTER JIGJID 

ROUTE VIA RAIL 
I 1 

ITEM QUANTITY DESCRIPTION PRICE 

PRICE (LTEM QUANTITY DESCRIPTION UNIT PRICE EXTENSION 

1 102 ROLLERS PER DWG 1040 04 01-1 $672 00 $68,544 00 

2 102 AXLE(SHAFT) PER DWG 1030 04 03 1 $93 00 $9,486 00 

LESS DISCOUNT ($3,030 00) 

TOTAL FIRM PRICE DELIVERED $75,000 00 

THIS ORDER IS SUBJECT TO THE TERMS CONDITIONS AND SPECIFICATIONS AS STATED HEREIN 

s~gued by %Uer aud returned 
\ n t h  two weeks of recmpt 
ORDER ACKNOWLEDGED 

BUYER 
UNITED ENGINEERS & CONSTRUCTORS INC 

BY 

J 0 ACCOUNT NO 7419 200 

TOTAL PRICE OF ORDER 

$75,000 00 

PURCHASEORDERNO 

7419 002 400-10 

- Buyer - Requmboner 
- E x N t e r  
- AccouuOng 
- ReldJMRR - C h a t  - Other 

A 



United Engineers 
&Constructars 
A eqtmon Company 

PURCHASE ORDER 

SELLER S SHIPPING DATE 

3/28/93 
FOB POINT 

FOB-BORDER(NAUCHK1) 
TERMS OF PAYMENT 

SEE BELOW 

- 

SELLER 

KARPINSKI ELECTROMASHINOSTROIT ZAVOD 
EKATERINBUZGSKAYA OBLAST 
KARPINSK, RUSSIA 624480 
ATTN MR DVOREZSKI VICTOR PAVLOVICH 
TEL (34313) 2-23-42 
FAX (34313) 2-27-15 

PAGE NO 
I OF 5 

CONSIGN TO 

THE ORDER hO RELEASE NO MUST APPEAR / REL 

DATE 

2/12/93 

SEE ARTICLE NO 2 BELOW 

O\ INVOICES CORRESPONDENCE, SHIPPING 
PAPERS AND PAChAGES 

ALL CORRESPONDENCE AUD A COPY OF THE SHIPPING PAPERS AND PACKING LIST 
MUST BE SENT TO 

REQN h O  /BY PREPARED BY I 89368/pc MHS 
. -- 

SEE ARTICLE NO 2 BELOW 

PURCHASE ORDER NO 

7419 002-400-13 

MALL THE ORIGINAL AND TWO (2) COPIES OF LNVOICES THE ORIGINAL SHIPPING 
PAPERS AND PAChING LIST TO 

NUURS COMPANY, MONGOLIAN FUEL AND ENERGY MINISTRYI BAGGA POIRUU 6 ULAANBAATAR, 
MONGOLIA, ATTN MINISTER JIGJID 

ROWE VIA RAIL 

r I 1 ITEM QUANTITY DESCRIPTION PRICE 
PRICE 

QUANTITY DESCRIPTION UNIT PRICE EXTENSION 

1 1 GENERATOR, DETAIL NO 4rfl3~-1000-2 / 2 ~ 2  110000 005 110000 OO$ 
FOR DRAGLINE ESH 10/70 

TOTAL FIRM PRICE DELIVERED 110000 00 $ 

OPTION BUYER HAS THE RIGHT TO CHANGE TRANSPORTATION TERMS TO FOB FACTORY IF THIS OPTION 
IS CHOSEN THE TOTAL PRICE OF THE CONTRACT WILL BE 101200$, AN 8 % DISCOUNTI AND AN 
AMMENDMENT TO THIS CONTRACT WILL BE WRITTEN AND INCORPORATED TO REFLECT THIS CHANGE 
SHIPMENT WILL BE READY ON 2/28/93 IF THIS OPTION IS CHOSEN 

THIS ORDER IS SUBJECT TO THE TERMS CONDITIONS AND SPECIFICATIONS AS STATED HEREIN 

A Copy of this Order must be 
s p e d  by Seller and returned 
wthm two weeks of receipt 
ORDER ACKNOWLEDGED 

TITLE $ETE 

BUYER 
UNITED ENGINEERS & CONSTRUCTORS INC 

477 7 / 4 4  BY 
M H S P A U L D ~ ~ C  

J 0 ACCOUNT NO 7419 200 

TOTAL PRICE OF ORDER 

$110000 00 

PURCHASE ORDER NO 

749007 4 ~ - 1 3  

- Buyer - Reqtusihoner 
- Expecllter 

- - Accounbig FzeldiMRR 
- Chent 
- Other 



United Engineers 
8r Construelors 

PURCHASE ORDER 

FOB-BORDER(NAUCHK1) PAPERS AND PACKING L I S  TO 

TERMS OF PAYMENT SEE ARTICLE NO 2 BELOW 
SEE BELOW 

S E U E R  

TM SERVICE ALL CORRESPONDENCE AND A COPY OF THE SHIPPING PAPERS AND PACKING L I U  

BULGARIA VARNA MUST BE SEhT TO 

PURCHASE ORDER NO 

7419 002-400-14 
PAGE NO 

I OF 5 . . I . - I 
SELLER S SHIPPING DATE 

3/15/93,or sooner I£ posslble 

ST RONSTANTIN DC STR 28, 21 
ATTN SERGEY VOROBYOV/ALEXANDER MISHAGIN 
TEL 86-10-65 

I SEE ARTICLE NO 2 BELOW 

DATE 

2/10/93 

FOB POINT 1 UAIL THE ORIGINAL AND wo (2) COPIES OF INVOICES THE O R I G ~ A L  SHIPPING 

THE ORDER NO RELEASE NO MU= APPEAR 
ON LNWlCES CORRESPONDENCE SHIPPING 
PAPERS. AND PACKAGES 

NUURS COMPANY, MONGOLIAN FUEL AND ENERGY MINISTRY, BAGGA POIRUU 6 ULAANBAATAR, 
MONGOLIA,ATTN MINISTER JIGJID 

REQN hO /BY PREPARED BY I 893731~~ MHS 
REL 

ROWE VIA RAIL 

ITEM QUANTITY DESCRIPTION PRICE 

1 1 GENERATOR, DETAIL NO f r )  3 -2500-750-Y@3 
750 RPM, 2500 KW, 1200 VOLTS, 750 AMPS 

LESS NEGOTIATED DISCOUNT 

TOTAL FIRM PRICE DELIVERED $100,000 00 

THIS ORDER IS SUBJECT TO THE TERMS CONDITIONS AND SPECIFICATIONS AS STATED HEREIN 

A Copy of ths Order must be 
slgned by Seller and returned 
w~thrn two weeks of receipt 
ORDER ACKNOWLEDGED 

BUYER 
UNITED ENGINEERS & CONSTRUCTORS INC 

BY 4%' w A L  
M H S P A U L D I ~ G  

J 0 ACCOUNT NO 7419 200 

TOTAL PRICE OF ORDER 

$100,000 00 

PURCHASE ORDER NO 

7419032 W 1 4  

- Buyer 
Requwhoner 

- Expecllter - Accounhng 
- ReldIMRR - Chent 
- Other 



Untfed Enaineers 
&Constru%tors 
A w o r n  Company 

a PURCHASE ORDER 

3/15/93,0R SOONER IF POSSIBLE ON WOICES CORRESPONDENCE, SHIPPING 
PAPERS, AVD PACKAGES I 

FOB POXNT I MAIL THE ORIGINAL AND TWO (2) COPIES OF INVOICES THE ORIGIPIAL SHIPPING 

I FOB-BORDER(NAUCHK1) I PAPERS AND PACKING LIST TO I 

PURCHASE ORDER NO 

7419 002-400-17 
THE ORDER NO RELEASE NO MU= APPEAR I REL 

PAGE NO 
I OF 5 

1 TERMS OF PAYMENT I SEE ARTICLE NO 2 BELOW I 
SEE BELOW 

SELLER 

TRADE BUREAU ALL CORRESPONDENCE AND A COPY OF THE SHIPPING PAPERS AND PACKING L I S  

VAINERA STR , 13 MUST BE SENT TO 

SELLER S SHIPPING DATE 

DATE 

2/10/93 

EKATERINBURG, RUSSIA 620014 
ATTN SERGEY VOROBYOV 
TEL 51-02-47 

REQN NO BY PREPARED BY I 893771~~ MHS 

SEE ARTICLE NO 2 BELOW 

NUURS COMPANY, MONGOLIAN FUEL AND ENERGY MINISTRY, BAGGA POIRUU 6 ULAANBAATAR, 
MONGOLIA, ATTN MINISTER JIGJID 

ROLTE VIA RAIL 
I I 
I ITEM OUANTITY DESCRIPTION PRICE 1 
I - 1 

PRICE 
QUANTITY DESCRIPTION UNIT PRICE EXTENSION 

1 1 COMPRESSOR, DETAIL NO 3 ~ - 4 ,  
FOR KG 4 6B, 3 K G ~ A  SHOVELS 

TOTAL FIRM PRICE DELIVERED $2,100 00 

THIS ORDER IS SUBJECT TO THE TERMS, CONDITIONS AND SPECIFICATIONS AS STATED HEREIN 

A Copy of tJm Order must be 
s~gned by Seller and returned 
mtbm two weeks of rece~pt 

B WER TOTAL PRlCE OF ORDER - Buyer 
UNITED ENGINEERS & CONSTRUCTORS INC - Requmhoner 

BY 
$2,100 00 

M H S P A U L Q ~ G  PURCHASE ORDER NO 

I 
J 0 ACCOUNT NO 7419 



UniBed Engineers 
& Constroclors 

PURCHASE ORDER 

FOB-BORDER(NAUCHK1) 
TERMS OF PAYMENT 

SEE BELOW 

PAGE NO 
I OF 5 

SELLWl 

TRADE BUREAU 
VAINERA STR , 13 
EKATERINBURG, RUSSIA 620014 
ATTN SERGEY VOROBYOV 
TEL 51-02-47 

DATE 

4/6/93 

PAPERS AND PACKING LIST TO 

SELLER S SHIPPING DATE 

4/13/93,0R SOONER IF POSSIBLE 

SEE ARTICLE NO 2 BELOW 

REQN NO /BY PREPARED BY I 4 2 9 8 8 7 1 ~ ~  MHS 

ALL CORRESPONDENCE AND A COW OF THE SHlPPING PAPERS AND PACKING LlSF 
MUST BE SENT TO 

FOB POINT 1 MAIL THE ORIOMAL AND TWO 0) COPIES OF INVOICES THE ORIGINAL SHIPPING 

PURCHASE ORDER NO 

7419 002-400-22 
THE ORDER NO RELEASE NO MUST APPEAR 
ON INVOICES CORRESPONDENCE SUIPWG 
PAPERS. AND PACKAGES 

SEE ARTICLE NO 2 BELOW 

REL 

CONSIGN TO 

NUURS COMPANY, MONGOLIAN FUEL AND ENERGY MINISTRY, BAGGA POIRUU 6 ULAANBAATAR, 
MONGOLIA, ATTN MINISTER JIGJID 

ROUTE VIA RAIL 
I i 

ITEM QUANTITY DESCRIPTION PRICE 
PRICE @ 9UANTITY DESCRIPTION UNIT PRICE EXTENSION 

Replacement Parts for EKG-5A 

Electrrc Motor, Pos~tron 4/33 $1,535.00 $3,070 00 

Heater, Pos~tlon 11/33 $570 00 $1,140 00 

Frlter $610 00 $610 00 

Alr Condrt loner $2,490 00 $2,490 00 

AP-50, Posltlon 20/33 $80 00 $400 00 

S/P for 5-Mach~ne and Electr~c Motor $8,100 00 $8,100 00 
Generator Set 

TOTAL FIRM PRICE DELIVERED . . $15,810.00 

THIS ORDER IS SUBJECT TO THE TERMS CONDITIONS, AND SPECIFICATIONS AS STATED HEREIN 

A Copy of this Order must be 
w e d  by Seller and returned 
wthm two weeks of recapt 
ORDER ACKNOWLEDGED 
BY 
TITLE 
DATE 

BUYER 
UNITED ENGINEERS & CONSTRUCTORS INC 

I I 
J-0. ACCOUNT NO 7419 200 

TOTAL PRICE OF ORDER 

$15,810.00 

PURCHASE ORDER NO 

7419 002-400.22 

- Buyer - Requlsaboner 
- Expetllter - Accou~trng 
- fiddrmRR - cheilt 
- Other 



PURCHASE ORDER 

I Attn ' M.G Slmpson I 
1 617-422-5379 1 

CONSIGNTO Seller must contact An-Mar International Inc for shrpprng 
instructrons by telephoning Mr Franz Fassbender at 
Tel No (201) 313-1300 - FAX No (201) 313-9564 

AEON NO /BY PREPARED BY 

54424/RMS tam 
PAGE NO 

1 OF 4 
PURCHASEORDERNO 

7419 002-5006 

ROUTE VIA FREIGHT FORWARDER 
I 

SELLER S SHIPPING DATE 

12/04/92 

DATE 

11-10-92 
THE ORDER NO RELEASE NO MUST APeEAR 
ON INVOICES CORRESWNDENCE SHIf f lNG 

FOB POINT 

Topeka, Kansas 
TERMS OF PAYMENT 

Net 30 Days 
SELLER 

GOODYEAR TIRE AND RUBBER CO 
1144 East Market Street 
Akron, OH 44316 
Attn Mr Brll McDevrtt 
(216) 796-1223 

Off-Road Tlres 18 00-25, 32 ply E-4, 

AEL 

MAIL THE ORIGINAL AND TWO (2) COPIES OF INVOICES THE ORIGINAL SHIPPING 
PAPERS AND PACKING USTTO 

UNITED ENGINEERS & CONSTRUCTORS INC 
100 Summer Street, Boston, MA 02110 
Attn Accounts Payable 
ALL cORRES~NDENCE AND A COPY OF THE SHl f f lNG PAPERS AND PACNNG 
UST MUST BE SENT TO 

UNITED ENGINEERS 6 CONSTRUCTORS INC 
Northeastern Operatzons 
100 Summer Street 
Boston. MA 02110 

complete w ~ t h  O-rings 
Seller's descrzptron HRL-4B (4s) 
Seller's product code 133 538 656 

PAPFAS AND P A C W S  

2 150 Off-Road Tlres 12 00-20, 16 ply, 
complete wrth o-rrngs 
Seller's descr~ptron HRL-3A NYTT 
Seller's product code 123 340 184 

Unrt Prrce Ext Prlce 

TOTAL FIRM PRICE $144,298.00 

I S h ~ p p m g  Information 

A Tire S u e s  

Item 1 780 lbs/353 kg Width 203" or 516 mm/drameter 65 2" or 1656 mm 

Item 2 198 4 lbs/90 kg Width 13" or 330 mm/drarneter 49 5"  or 1260 mm 

B The successful B~dder wrll be respons~ble for full compl~ance w ~ t h  the Export 
Adm~n~stratlon Regulations of the U S Department of commerce, rncludrng the 
ass~gnment of an Export Control Commodrty Number Classifrcatron, and securrng 
a validated export lrcense, if reprred 

TIEIS ORDER IS SUBJECT TO THE TERMS, CONDITIONS, AND SPECIPlCAnONS AS SITATH) HEREIN 

sgned by Sekr and xhrmtd 
a n h  two week d rearpt 
ORDER ACKNOWLEDGPD 
BY 
l lT lE  
DATE 

BUYER 
UNITI3D ENGDEERS & CONSLaUClDRS 
iNc 

TOTAL PRICE OF ORDER 

$144,298 00 

PURCHASE ORDER NO 

7419 002 5006 

A- 

,RcsuPl- 
,wt== 
--hnl: - Fd/MRR. 
- aKat - Other- 

T n a r r n t r n t  Nn 7419 n07 



Mongol~an Fuel and Energy Mlnlstry, Bagga Polruu 6, Ulaanbaatar-46, Mongolla 
Attn M ~ n ~ s t e r  Jlg J ld 

CHANGE ORDER #I * A-Co- 

ROUTE VIA r all 

I 1 

PAGE NO 
1 OF 1 

L ~ ~ P M  QUANITIT DESCRlPnON PRICE 

Change and lncorporate the follow~ng under Artlcle 2 In the orzgznal purchase order* 

Reference second paragraph "For each shrpment. " and replace wlth the following: 

PURCHASE ORDER NO 

7419 002-5026 
SELLER S SHlf f lNG DATE 

01/30/93 or sooner rf posslble 

DATE 

12-22-92 

* For each shlpment (cargo), the Seller shall prov~de the above llsted documents by 
e~ther FAXlng or vLa overnight alr shlpment, through TNT Worldwrde Express or DHL to 
the followrng 

THE ORDER NO RELEASE NO MUST APPEAR 
ON INVOICES CORRESWNDENCE SHlf f lNG 
PAPFRS. AND PACKAGFS 

REQN NO /BY PREPARED BY 

T'lj771f tam 

Unrted Engrneers & Constructors Inc. 
100 Summer Street 
Boston, MA 02110 
Attn Mr M.H. Spauld~ng 
Tel. (617) 422-5360 
FAX (617) 338-6239 
FAX (617) 423-9020 

Delete paragraph three (3) "Upon recerpt of the above llsted ." of Artlcle 2 zn .~ts 
ent rrety 

FOB POINT 

fob border (NAUCHSKI-SUHE-BATOR) 
TERMS OF PAYMENT 

see below 
SELLER 

TRADE BUREAU 
VAINERA ST , 13 
620014, Ekater~nburg, Russla 
Attn Sergey Vorobyov 

MAIL THE ORIGINAL AND TWO (2) COPIES OF INVOICES M E  ORIGINAL SHlPPlNG 
PAPERS AND PACKING USTTO 

See Artrcle NO 2 Below 

ALL CORRESPONDENCE AND A COPY OF THE SHIPPING PAPERS AND PACKING 
LIST MUST BE SENT TO 

See Artzcle No 2 Below 

A Copy of t h ~ ~  Ordcr must be 
sgned by Selkr and returacd 
w~thu~tarowccbofrcfcrpt 
ORDER ACKNOWLEDGH) 
BY 
lnT.J% 
DATE. 

J 0 Account NO. 7419 002 

BUYER. 
UNlTeD ENGINEERS & C O ~ U C r O R S  
INC 

By 

TOTAL PRICE OF ORDER (Rev ) 

$174,000 00 

PURCHASEORDERNO 

74190025026 

- Bugcr - -mr 
-Jk'="& 
--w! - Fild/hmR - aKat - -*- 



United Engineers 
& 6onslructors 
A Company 

@ PURCHASE ORDER 

SELLER 

TRADE BUREAU 
VAINERA ST ,13 
620014,EKATERINBURGIRUSSIA 
ATTN SERGEY V@ROBYOV 
TEL 510247 

PURCHASE ORDER NO 

7419 002-5026 
THE ORDER NO RELEASE NO MUST APPEAR 
ON INVOICES CORRESPONDENCE, SHIPPING 
PAPERS, AND PACKAGES 

PAGE NO DATE 

I OF 5 11/26/92 

FOB-BORDER(NAUSCHK1-SUTE-BATOR) 
TERMS OF PAWENT 

SEE BELOW 

ALL CORRESPONDENCE AND A COPY OF THE SHIPPING PAPERS AND PACKING LW 
MU= BE SENT TO 

FOB POINT 1 MAIL THE ORIGINAL AND TWO Q COPIES OF INVOICES THE ORIGINAL SHlPPlNG 

REQN NO IBY PREPARED BY I 94042/PC MHS 

PAPERS AND PACKING LIST TO 

SEE ARTICLE NO 2 BELOW 

SEE ARTICLE NO 2 BELOW 

SELLER s SHIPPING DATE 

01/30/93,0R SOONER IF POSSIBLE 

- 

CONSIGN TO 

MONGOLIAN FUEL AND ENERGY MINISTRY, BAGGA POIRUU 6, ULAANBAATAR-46, MONGOLIA 
ATTN* MINISTER JIGJID 

ITEM QUANTITY DESCRIPTION PRICE f 
PRICE 

QUANTITY DESCRIPTION UNIT PRICE EXTENSION 

1 10 TONS WIRE ROPE(15 MM) 
roct 2688-80 r-B-H-180 
STD GOST 2688-80 

2 4 TONS WIRE ROPE (10 5 MM) 
roct 3077-80 r-B-H-180 
STD GOST 3077-80 

3 58 TONS WIRE 
roct 
STD 

4 32 TONS WIRE 
roct 

ROPE (39MM) 
7669-80 r-I-H- -0-0-160-170 
GOST 7669-80 

ROPE (57 MM) 
7669-80 r-I-H- -0-0-160-170 

THIS ORDER IS SUBJECT TO THE TERMS. CONDITIONS, AM) SPECIFICATIONS AS STATED HEREIN 

BUYER 
UNITED ENGINEERS & CONSTRUCTORS INC 

wtJun two weeks of rerept 

BY ~xA& 
M H SPAZ~DING 

J 0 ACCOUNT NO 7419 200 

TOTAL PRICE OF ORDER 

$174,000 00 

PURCHASE ORDER NO 

7419 (MU-5026 

- Buyer - Requrshoner - m@ter 

- - FieldMRR 
Accouatmg 

- C I I ~ I I ~  
- other- 



UidcdEn@ncccs 
t ~ s ~ f a n  
A-Comp~v 

PURCHASE ORDER 

PAGE NO SEllER REL PURCHASE ORDER NO 

2 OF 5 TRADE BUREAU 7419 002-5026 1 
ITEM QUANTITY PRICE 

STD GOST 7669-80 

5 10 TONS WIRE ROPE (18 MM) 
roct 2688-80 r-B-H-180 
STD GOST 2688-80 

6 15 TONS WIRE ROPE (45 5 MU) 
roct 7669-80 r-I-H- -0-0-160-170 
STD GOST 7669-80 

7 10 TONS WIRE ROPE (22 MM) 
roct 3077-80 r -B-H-180 
STD GOST 3077-80 

8 2 TONS WIRE ROPE (30 5 MM) 
roct 3077-80 r- -B-H-180 
STD GOST 3077-80 

e9 4 TON WIRE ROPE (29 MM) 
roct 7668-80 r- -B-H-180 
STD GOST 7668-80 

TOTAL FIRM PRICE $ 174,000 00 

ARTICLE 1- MARKING INSTRUCTIONS- SHALL BE AS FOLLOWS 

Mongol~an Emergency Heat and Power Project No.1 
Mongolran Fuel and Energy Mrnrstry 
Ulaanbaatar, Mongolra 

Emergency Spare Parts for Power Plants and Coal Mlnes 
Emergency Duty Free Cargo for the Mongolran Government 

US AID PROJECT NO 438-0003 
UE&C Project No 7419 002 
UE&C Purchase Order No 7419 002-5026 

The US AID Labelv and 'Made in Russia* shall be clearly marked on each package of each 
shipment 

Each package rn the shrprnent shall be marked (eg 1 of N, 2 of N, N of N) 

Each package shall be marked wlth proper metrrc drmens~ons and welghts 

Packages should be properly EXPORT BOXEDIBUNDLED TO WITHSTAND OUTSIDE STORAGE as well as 
rallroad/truckrng/arrfre~ght handlrng. 

a T I C L E  2- SHIPPING DOCUMENTATION- THE FOLLOWING SHALL BE INCLUDED IN BOTH RUSSIAN RND 
ENGLISH FOR EACH SHIPMENT/CARGO 

a. Copy of Inland Brll of Ladrng 
b. Copy of Commerc~al Involce 



United Enaineers 
PURCHASE ORDER 

1 3848 LF Subst~tute for 39 mrn wlre rope, 
1 112' 6 x 25 pref Monarch (IPS) 
rlght lang IWRC 

Unlt Pr~ce Ext Prlce 

$3 76/ft $14,468 48 

TOTAL FIRM PRICE $14,468 48 

REQN \O BY PREPARED BY 

85697/PC tam 
P 9 b E  YO 

I OF 4 
PURCHASE ORDER NO 

7419 002-5026(A) 

A Wlre rope to be cut Ln the followmg lengths 

FELLER S SIIIPPING DATE 

12-18-92 

DATE 

12-08-92 
THE ORDER '40 RELEASE NO MUST APPEAR 
ON INVOICES CORRESWNDWCE SHIPPING 

r o o   POI^ 

Sedalla, Mlssourl 
TERIOS OF PAYMENT 

2% 10th or 25th, Net 30 Days 

2 lengths at 1129 ft each = 2,258 ft 
2 lengths at 401 ft each - - 802 ft 
4 lengths at 197 ft each - - 788 ft 

R E L  

MAIL THE ORIGINAL AND TWO GI COPIES OF INVOICES THE ORIGINAL SHPPWG 
PAPERS AND PAChIUG LIST TO 

UNITED ENGINEERS & CONSTRUCTORS INC 
100 Summer Street, Boston, MA 02110 

TOTAL 8 lengths 
(8 spools) 

P- 

Dlmensions/We~ghts Later 

SELLER 

AMSTEAD INDUSTRIES INC 
MACWHYTE WIRE ROPE COMPANY 
2906 14th Avenue 
Kenosha, WI 53141 
Attn Mr Don Francls, Mrnlng Manager 
(414) 654-5381 

B The successful Bidder w ~ l l  be responsible for full compl~ance wrth the Export 
Adm~nistration Regulatrons of the U S Department of Commerce, rncludrng the 
assignment of an Export Control Commodity Number Class~f~catron, and securrng 
a validated export l~cense, ~f requrred 

Attn Accounts Payable 
ALL CORRESPONDENCE AND A COPY OF THE SHIPPlNG PAPERS AND PACKING 
L I T  MUST BE SENT TO 

UNITED ENGINEERS & CONSTRUCTORS INC 
Northeastern Operatrons 
100 Summer Street 
Boston, MA 02310 
Attn M G Srmpson 
617-422-422-5379 

THW ORDER IS TO THE TERMS C O N D m N S  AND SPECIFICATIONS AS STATED HEREIN 

COUSIGY TO Seller must contact An-Mar International Inc for shrpplng 

lnstructlons by contacting Mr Franz Fassbender at 
Tel No (201) 313-1300 
FAX No (201) 313-9564 

ROUTE VIA Buyer" Freiqht Forwarder 

A Copy of I~IE Order must be BUYER TOTAL PRICE OF ORDER 

srgaod by Sciler and rcturncd UNITED ENGINEERS & C O N ~ U C T O R S  
lNC 

$14,468 48 

PURCHASE ORDER NO 

DATE 7419 1102 M I ~ A )  

1 

, - Requuu(KMer 

, 
-Accounting - r n c l d l ~ ~ ~  
- Ched - other - - - - - -  - - CI m n l  



PURCHASE ORDER 

3/26/93 
FOB POCNT 

PAGE NO 

OF 5 

DAF-(NAUCHKI)Russ~an/Mongol~an Border 
TERMS OF PAYMEhT 

SEE BELOW 
SELLER 

YROSLAVL MOTOR PLANT 
7 E  OKTYABRYA PR 
YF SLAVL, RUSSIA 150040 
AliN MR VIKTOR G .  MAJOROV 
TEL 0852 274 818 

DATE 

2/10/93 

OY WOlCET CORRESPONDENCE, SHIPPING 
PAPERS. A.\D PACKAGES I 

MAIL THE ORIGINU M D  'IWO 0 CUPiES OF WOICES THE ORtCINM SHIPPING 
PAPERS M D  PACKING US TO 

SULER S SHIPPING DATE 

SEE ARTICLE NO 2 BELOW 

THE ORDER \O RELEASE NO MUSC APPEAR 

REQN YO /BY PREPARED BY 

89372/pc MHS 

ML CORRESPONDENCE AND A COPY OF THE SHIPPING PAPERS AND PACKING U S  
MUST BE SENT TO 

PLWHASE ORDER NO 

7419 002-5027 

CONSIGN TO 

NUURS COMPANY, MONGOLIAN FUEL AND ENERGY MINISTRY, BAGGA POIRUU 6 ULAANBAATAR 
MONGOLIA. ULAANBAATAR RAILROAD STATION, ATTN MINISTER JIGJID 

R O M E  VIA RAIL 

ITEM QUANTITY DESCRIPTION PRICE 
PRICE 

ITEM QUANTITY DESCRIPTION - UNIT PRICE EXTENSION 

1 LOT IAMZ-240 Eng~ne parts (See attachment A for * unit price break out ) 

Orlguial Contract Prlce 236,167 43 USD 

Less Negotsated 7% Drscount (16,531 72) USD 

Total Flrm Price Delivered 219,635 71 USD 

THIS ORDER IS SUBJECT TO THE TERMS, CONDITIONS, AND SPECIFICATIONS AS STATED HEREIN 

w e d  by Seller and returned 
mtlun two,weeks of recapt 
Z Y E R  NA7ew1;1? 
TITLE 4 
DATE 1' 2. /P 

BUYER TOTAL PRJCE OF ORDER Buyer 
UNITED ENGINEERS & CONSTRLCTORS INC Reqrusrboner 

Expecllter 
Accounbng 

BY FiddlMRR 
CLent 

I I I 
J 0 ACCOUNT NO. 7419 200 



R I N G S  S E T  
KOMnAEKT KOAEU 

O C b  

OCb TOAKAT 

BTYAKA 

BTY 4KA 

BTYAKA 

G A S K E T  
IlPOKAAAKA 

G A S K E T  
FlPOKAAAKA 

S H A F T  
BAAMK 

U N I T  
BAEMEHT @MAbTP 



1 7  9 0  1111008-20  
HACOC TOnAMBHkfFl 

1 9  201 -1117038-42  L N I T  
BAEMEHT 

2 0  240-1307010-A PUVP 
HACOC 

2 2  4 5  7 3 7 5  1 4 7 1  3 8 7 8  08 2634  2 4  
CTAPTEP 2506 3708 





@ I V ~  IMCT 1 

r--"T---'--------"------T------"--"------ T-------T---------T------------- 

I Y I Houep ~ e r a w  [ H a M u e ~ o s a H M e  I K O A M -  ( U e ~ a  C y ~ u a  I 

Inw I A ~ T ~ I M  ~ Y ~ C T B O  I B US $ I i 

1 2 4 0 - 1 0 0 0 1 0 4 - 6 2  1 0  1 5 2 . 5 4  1 5 2 5  10 
BKAAAHU 

2 240-1000104-52P1 1 2  1 5 2 . 5 4  1 8 3 0  4 8  
ti-T BhAAAMUEE 

3 2 4 0 - 1 0 0 0 1 0 4 - 6 2 ~ 2  1 2  1 5 2 . 5 4  1 8 3 0  4 8  
K-T BKAAAJAMEM 

3 2 3 6 - 1 0 0 0 1 0 6 - 6 4  1 2  0  1 7  27 2072 4 0  
KOAbUA nOrJUH.  

5 2 4 0 - 1 0 0 0 1 0 7 - 6 6  6 3 6 5 1  20  21907 20 
K-T hOAEHBAA9 

6  236-1002024-A R I N G  2 4 0  1 3 5  324 00  
KOAbUO 

7  2 3 6 - 1 0 0 2 0 4 0  R I N G  1 2 0  1 2 3  1 4 7  6 0  
KOAbUO 

8 2 4 0 - 1 0 0 3 2 1 3  1 2 0  1 3 . 0 0  1 5 6 0  00  
FIPOKAAAKA 

9 24Ofl-1004008-6 1 2 0  361 .76  43411  20 
KOMnAEKT 

1 0  201T-1017038-A U N I T  1 0 0 0  1 5 . 9 5  15950 00  

q BAEUEHT @MAbT 
&j$6 2538  90  3AWXi++ 

3616 3 0  s~ 
F 11 9 O f . l 1 1 1 0 0 8 - ~ O Z  \\$. 

HACOC TOnAMBHHB , 
1 2  2 6 1  1 1 1 2 1 1 0  6 0  

* g\l' 
2 2  75  1 3 6 5  00  

PACflHAMTEhb 
C n - r p  r n y  

2 
U U I  / r 5 8 -  / 

/ q y % g K G t . l ~ c ~ y -  ., ,. G - " 0 
.-I - - 

J \ S Q P ~ ~ C ~ ~ P E C ~  
HACOC 8 1 0 1  24 8 0 9  92  



United Engineers 
&Constructors 
A m - C O m p a n y  

CHANGE ORDER #I 

Mongolian Fuel  and Energy Mrnrstry,  Bagga Polruu 6, Ulaanbaatar-46, Mongolra 
At tn  Mlnrs te r  J ~ g j l d  

620014, Ekaterrnburg,  Russra  
At tn  Sergey Vorobyov 
3432-25-14-43 

ROUTE VIA rail 
I I 

PAGE NO 
1 OF 1 

See A r t r c l e  N o  2 Below 

1 IT IN  QUANTITY DESCRDPIlON PRICE 

FOB POINT MAIL THE ORIGINAL AND TWO (2) COPIES OF INVOICES THE ORIGINAL SHIPPING 

fob border  (NAUCHSKI-SUHE-BATOR) PAPERS AND PACKING USTTO 

TERMS OF PAYMENT See Artrcle NO 2 Below 
s e e  below 

SELLER - 
TRADE BUREAU ALL CORRESPONDENCE AND A COPY OF THE SHIPPING PAPERS AND PACKING 

Vamera S t  , 13 UST MUST BE SENTTO 

PURCHASEORDERNO 

7419 002-5029 

Change and m c o r p o r a t e  t h e  f o l l o w ~ n g  under A r t r c l e  2 r n  t h e  o r r g r n a l  purchase o rde r  

SELLERS SHIPPING DATE 

1/30/93 o r  sooner  r f  poss rb l e  

DATE 

12-22-92 
THE ORDER NO RELEASE NO MUST APPEAR 
ON INVOICES CORRESPONDENCE SHlPPiNG 
PAPERS. AND PACKAGES 

Reference second paragraph "For each shrpment ." and r e p l a c e  w ~ t h  t h e  fo l lowmg 

REQN NO /BY PREPARED BY 

gg 7x6 t am 
REL 

For each shrpment ( ca rgo ) ,  t h e  S e l l e r  s h a l l  provrde t h e  above l ~ s t e d  documents by 
e r t h e r  FAXrng o r  v r a  overnrght  a i r  sh~pmen t ,  through TNT Worldwide Express o r  DHL t o  
t h e  fo l lowing  

Unrted Engrneers & Const ruc tors  Inc  
100 Summer S t r e e t  
Boston, MA 02110 
At tn  M r  M H S p a u l d ~ n g  
Tel  (617) 422-5360 
FAX (617) 338-6239 
FAX (617) 423-9020 

Dele te  paragraph t h r e e  ( 3 )  "Upon r e c e l p t  of t h e  above l ~ s t e d .  " of A r t r c l e  2 r n  ~ t s  
e n t  ~ r e t  y 

ORDER ACKNOWLeDGH) 

BUYER. 
UNITH) ENGINEERS & CONsrRUmRS 
INC 

TOTAL PRICE OF ORDER (Rev) 

$54,000 00 

PURCHASEORDER NO 

74190025029 

- &ryc= - Rcqulghwcr 
- E!qcd~ter 
- -0- 

- Fwd/MRR 
Cknt  

- Otbcr- 

J 0 Account N o  7419 -002 



8 ~nst ru i lors  
A m a r  Company 

PURCHASE ORDER 

PAGE NO 
I OF 5 

FOB-BORDER(NAUSCHK1-SUTE-BATOR) PAPERS AND PACKING LIST TO 

TERMS OF PAYMENT SEE ARTICLE NO 2 BELOW 
SEE BELOW 

S a m  

TRADE BUREAU ALL CORRESPONDENCE AND A COPY OF THE SHIPPING PAPERS AND PAClUNG LlST 

VAINERA ST ,13 MUST BE SENT TO 

01/30/93,0R SOONER IF POSSIBLE 

620014,EKATERINBURG,RUSSIA 
ATTN SERGEY VBROBYOV 
TEL 510247 

DATE 

11/26/92 

OV INVOICES CORRESPONDENCE SHIPPING 
PAPERS AND PACKAGES I 

SEE ARTICLE NO 2 BELOW 

SELLERS SHIPPING DATE 

FOB POW ( MAIL THE ORIGINAL AND TWO (2) COPES OF INVOICES THE ORIGINAL SHIPPING 

CONSIGN TO 

MONGOLIAN FUEL AND ENERGY MINISTRY, BAGGA POIRUU 6, ULAANBAATAR-46, MONGOLIA 
ATTN MINISTER JIGJID 

THE ORDER NO RELEASE NO MUST APPEAR 

REQN NO WY PREPARED BY 

94042A/PC MHS 

ROUTE MA RAIL 

PURCHASE ORDER NO 

7419 002-5029 

1 45 TONS WIRE ROPE(52 MM) 
roct 7669-80 r-I-H- -0-0-160-170 
STD GOST 7669-80 

NOTE BUYER(UN1TED ENGINEERS & CONSTRUCTORS) WILL HAVE THE OPTION TO CHANGE THE METHOD OF 
TRANSPORT FOR THIS ORDER TRADE BUREAU HAS PROVIED BUYER WITH A $21,000 00 PROPOSAL TO 
AIRLFT THIS MATERIAL TO MONGOLIA IF THIS OPTION IS SELECTED SELLER MUST BE NOTIFIED BEFORE 
JANUARY 1, 1993 ALSOf THE PAYMENT FOR AIRLIFTING MUST BE MADE UPON NOTIFICATION 

THIS ORDER IS SUBJECT TO THE TERMS, CONDITIONS AND SPECIFICATIONS AS STATED HEREIN 

A Copy of h Order must be BUYER 
s~gned by Seller and returned UNITED ENGINEERS & CONSTRUCTORS INC 
WI~JIUI two weeks of rece~pt 

M H S P ~ U L D I N C  

J 0 ACCOUNT NO 7419 

d' 

TOTAL PRICE OF ORDER 

$54,000 00 

PURCHASEORDERNO 

741 9 MI2 50'9 

Buyer 
- Reqtuslhoner 
- Ex*ter 
- Accountmg 
- F1eldMRl2 - Chent 
- Other 



1 1865 LF Subst~tute for 52 rnm wlre rope, 
2" 6 x 26 WS RLL XIP, IWRC 

United Engineers 
#r Constructors 
A -on Company 

PURCHASE ORDER 

Unit Price Ext Prrce 

$6 72/ft $12,532 80 

TOTAL FIRM PRICE $12,532 80 

PAGE NO 
I OF 4 

I Shipping Informatron 

A Wrre rope to be cut In the followmg lengths 

SELLER S SlfIPPlNG DATE 

12-18-92 

DATE 

12-08-92 

1 
PURCHASE ORDER NO 

7419 002-5029(A) 

FOB POINT 

Prttsburg, PA 
TERMS OF PAYMENT 

Net 30 Days 
SELLER 

WIRE ROPE CORP OF AMERICA, INC 
P 0 Box 288 
St Joseph, MO 64502 

Attn Mr Jxm Allaman 

1 length at 663 ft 
1 length at 663 ft 
L length at 539 ft 

REQN hO BY PREPARED BY 

85696/PC tam 
THE ORDER NO RELEASE NO MUST APPEAR 
ON INVOICES CORRESPONDENCE. SHIPPING 

MAILTHE ORIGINAL AND TWO Q COPIES OF INVOICES THE ORIGINAL SHIPPL\IG 
PAPERS AND PACKlNG LET TO 

UNITED ENGINEERS & CONSTRUCTORS INC. 
100 Summer Street, Boston, MA 02110 

.. Attn Accounts Payable 
AUCORRESPONDWCE AND A COPY OF THE SHIPPING PAPERS AND PACKING 
LIST MUST BE SENT TO 

UNITED ENGINEERS & CONSTRUCTORS INC 
Northeastern Operatrons 
100 Summer Street 
Boston, MA 02110 
Attn M G Slmpson 
617-422-422-5379 

TOTAL 3 lengths 1,865 ft 
(3 spools) 

REL 

CONSIGN TO Seller must contact An-Mar Internat~onal Inc for sh~ppmg 

rnstruct~ons by contactmg Mr Franz Fassbender at 
Tel No (201) 313-1300 
FAX NO (201) 313-9564 

ROUTE VIA Buyer's Frelght Forwarder 

1 1 

Dlmens~ons/Welghts 663' - Reel drmensrons - 54" x 39 114" x 54" 
Gross werght 5250 lbs per reel 
C u b ~ c  feet 66 2 per reel 

P- 

539 - Reel dunensrons 54' x 39 1/4" x 54' 
Gross we~ght 4333 lbs 
Cublc feet 66 2 

THIS ORDER IS SUEUE€3 TO THE TERMS CONDITIONS AND SPECIFICATIONS AS STATED HEREIN 

BUYER 
~gncd by Seller and m t u d  UNTllED ENGINEERS & CONSI'RUCTORS 

TOTAL PRICE OF ORDER 

ORDER ACKNOWLEDGED 
BY 
TITLE 
DATE 

PURCHASE ORDER NO BY 

- Buyer 
- Requmtrooet - Wlb -- 
- FieldlMRR 
- Clrenl - Olhcr 

L 1 

J 0 Account No 7419 002 



Attn M G Slmpson 
617-422-5379 

CONSIGN TO Seller must contact An-Mar Internat~onal Inc for 

shrpprng ~nstructrons by telephoning Mr Franz Fassbender 
at (201) 313-1300 -- Fax (201) 313-9564 

PURCHASE ORDER 

ROLTE VIA FREIGHT FORWARDER 

I I 

PAGE NO DATE 

I OF 4 11-18-92 

ITEM QUANTITY DESCRIPTION PRICE 

TUBES FOR OFF-ROAD TIRES 

REQN NO /BY PREPARED BY 

92989/rms W s  

'1 5 0 E A  Off-Road Trre Tubes - S u e  18 00-25, 

PURCHASEORDERNO 

7419 002-5032 

SELLER S SHlS'PUiG DATE 

12/04/92 

Radlal type Complete wrth spud no 
SPlOOO and valve no TRJ1175C 
Seller's Product No OA401850 
Slze No 18 00-24/25 

Unlt Prlce Ext Prlce 

THE ORDER NO RELEASE NO MUST APPEAR 
ON INVOICES CORRESPONDENCE SHIPPING 
PAPERS. AND PACKAGES 

2 150 EA Off-Road T ~ r e  Tubes - Srze 12 00-20, 
Rad~al type Complete w ~ t h  valve 
no TR444 
Seller s Product No OD40120R 
Size No 12 OOR2O $15 00 S2.250 00 

R E L  

FOB POINT 

Clarksdale, MS 
TERMS OF PAYMENT 

Net 30 days 
SELLER 

THE COOPER TI= COMPANY 
701 Lrma Avenue 
F ~ n d l a y ~  OH 45840 

TOTAL FIRM PRICE $4,781 50 
I S h ~ p p m g  Informat~on 

A Tube Werghts/S~zes 

Item 1 29 7 lbs/tube, 1 per box, box 1s 6 5 " H  x 14 5 ' W  x 26 75'L 

Item 2 10 4 lbs/tube, 2 per box, box IS 8 5 'H x 13 25 'W x 14 5 ' L  

MM. THE ORIGINAL AND TWO (2) COPES OF W O l C E S  THE ORIOiNAL SHIPPING 
PAPERS AND PACKING UST TO 

UNITED ENGINEERS & CONSTRUCTORS INC 
100 Summer Street, Boston, MA 02110 
Attn Accounts Payable 
ALL CORRESWNDENCE AND A COPY OF THE SHIPPING PAPERS AND PACKING UST 
MUST BE SENT TO 

UNITED ENGINEERS & CONSTRUCTORS INC 

THIS ORDER IS SUBJECT TO THE TERMS CONDITIONS AND SPECIFICATIONS AS STATED HEREIN 

I 
Attn Phrlrp Carls 

I 
Northeastern Operat~ons 

(419) 423-1321 100 Summer Street 
Boston, MA 02110 1 

opy of ttus Order must be 6 by Seller aud returned 
two weeks of receipt 

ORDER ACKNOMEDGED 
BY 
TITLE 
DATE 

BUYER TOTAL PRICE OF ORDER Buyer 
UNITED ENGINEERS & CONSTRUCTORS INC $4,781 50 Requlsfhouer 

Exwter  
Accouotmg 

BY FieldtMRR 
/' ' M  son PURCHASE ORDER NO 

1 I 

J 0 Account No 7419 002 



APPENDIX C 

ENGINEERING DRAWINGS 

Record drawings for the Feedwater Evaporator Installation are not mcluded as the 
Feedwater Evaporators were elmmated from the project m October, 1992. Refer to the 
Phase III Actmty Summary Report for record drawmgs documentmg Instrumentation and 
Controls modifkation work performed m Power Plant No. 3 



APPENDIX D 

PHASE I - PROJECT STRATEGY REPORT 



" 
United Enginem & Constructors 617 322 5200 
100 Summer Street Telecop~er 617 338 6239 
Boston MA 02110 

@ United Engineers 
b Constructors 
A C ~ p a n y  

August 14 1992 

AID PRE/CAP 
SA-2IRoom 402 
Washington, DC 20523 

Attention Mr Ken R~kard 

Status - Phase I Intenm Re~ort 

Gentlemen 

The status of Phase I (start-up) is as follows 

The I&C/Electrical team left Mongolia on July 31, 1992 They arrived back in the office with 
their materlalidata and started worlung on requisition lists on August 10, 1992 The I&C 
components list will be available on August 17, 1992 These items will then be added to the 
top of the spare parts list 

Freight forwarding companies have been rntervlewed last week and this week, and the 
interview process wll be completed next week 

The I&C components, together with the first four (4) pages of spare parts (Exhibit A), will 
cost in the vlcinity of $5 milllon It turns out that the parts on page 5 to the end of the list 
can only be procured from Russian OEMs (or, possibly, from the former East Germans) 

Inquiry documents have been prepared and requisitions/data sheets/specifications are being 
prepared for tne spare parts on the llst See Exhibit B for procurement status 

Procurement Pkan 

a UE&C wdl request firm priced proposals within two (2) weeks of issuing the 
RFP/Inquiry Documents for commad~ty spare parts For engmeered equipment (e g , 
feedwater evaporators, district heat exchangers, etc ) we w11 ask for firm pnced 
proposals wthin three (3) weeks of lssuing the RFP/Inquiry Documents 

b When UE&C receives the proposals (wth best expedited shlpping dates) we will meet 
with the selected frelght forwardmg company and work out a detailed 
procurement/shipping schedule 



Mr Ken Rikard 10 August 14, 1992 
Page 2 

c The basic concept IS to make a "golno go" decision regarding shipping means If the 
spare parts can arnve in time to do some good for this heating season, it w11 be a 
"go", i e , ship by air transport (unless cubelweight is too high) If the spare parts 
cannot arrive in ttme to do any good this heating season, it will be a "no go", I e , shlp 
ocean transport Note that, in general, air transport will be directly into Ulaanbaatar 
and ocean transport wtll entail rail transport through China, w t h  transloading at the 
Chinese/Mongolian boarder (due to rail gage difference) 

d UE&C will perform bid evaluations for all procurements (including the freight 
forwarder) and then send the evaluations, with recommended successful bidder 
identified, to AID (K. Rikard) for approval prior to placing purchase orders 

e Each RFP/RFQ will list, as the base case, the spare part description listed by the Fuel 
and Energy Ministry in Exhibit A It turns out that, in general, United States 
suppliers seem to have equivalent spare parts which are based on higher grade 
materials and/or superior technology Therefore, where it makes sense, UE&C wilI 
request appropriate options Note that when UE&C proposes to provide spare parts 
which are fabricated from "higher grade materials and/or superior technology", we 
have sent (and will continue to send) telexes to the Ministry for therr concurrence 

f The Russian OEMs for the spare parts are identified in Attachment A to Exhibit A. 
Each set of Inquiry Documents will be sent to both the Russian OEMs and United 
States OEMs The decrsion to place the purchase order will take into account the 
following prioritized items 

1) Abllity to supply the spare part(s) 
2) Schedule (consistent with "go/no go" philosophy) 
3) Price 

Note that exceptions to the foregoing include spare parts which can only be provided 
by Russian OEMs or by the former East Germans (at transportation only cost, 
assuming they are first inspected and found to be in reasonable condition) 

g UE&CYs procurement procedures wll be forwarded to AID (K Rikard) next week 
for review 

Three thlngs (not directly related to this report) have come up whlch are noteworthy 

The first IS that UE&C's I&C/Electrical Team, which just returned from Mongoha, was given 
additronal requests from plant and other personnel to add items to the spare parts hst I have 

a instructed them to put a "secondary" list of such spare parts together As soon as this list IS 



Mr Ken Rikard 
August 14. 1992 
Page 3 

developed, we w~ll send ~t to the Minlstry and request them to add (or not add thelr choice) them 
to the "official" list and if they are added, to pr~orltlze them When UE&C receives the~r  response, 
we will act on ~t 

The second is that, due to rapidly deterioratmg cond~t~ons ~n-country, lt a prudent to conslder 
log~stics contingency plans to support this project T h ~ s  ~ncludes food and fuel for UE&C (and other) 
personnel mvolved m the project, and a satellite (INMARSAT) communication link It also should 
~nclude the development of a 1st of cond~tions, which ~f encountered, would form the basis upon 
w h ~ h  a glven trip or  part of the project would be curtailed or postponed 

The third is that our projections show that UE&C billings for t h ~ s  project wll likely reach the $90,800 
spendmg cap which UE&C is operatmg under by the end of next week UE&C has advlsed Neil 
Edm (AID C 0 In Bangkok, Thailand) of this and we are talung appropriate steps to exped~te the 
contract definit~zation 

Please advise your concurrence with/comments on the plan wh~ch we have outlmed above at your 
earliest convenience 

(h* Best regards, 

R H Kelley 
Project Manager 

c/ 

RHK kmr 

Attachments 

cc Eric Peterson 
Neil Edln 
Jay Nessbaum 

bcc P E Klisiewicz 
D G Munson 
R H Kelley/Proje~t File (2 copies) R - [ 
G F H ~ l l  (action Item 5g) 
S J Page (14-U-2) 







13 Strip chrt  ~ L U I  &r 3 paper 80000 m2 

(101 

14 Rtjd~~~bg gear uf a valve 25 piece 
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248652. c. Kalugr otr .  M O S C O W S ~ ~ ~ J  2% 
Turbiam p l m t  of K a l  uga. Russia 
TLXt 183188 R O M R  

107078, moscow Russia WO SOVELEKTRO 1/2 k. 1 
Sadovay- Spasskay 
Telephone 208-28-37 t l x  ' 411003 
te la f rx  : 208-27- 45 , 208- 40- 77. 

244011 c Suma , Ukraina p l  
60 L~tiya SSSR , NPO Nasosrmrgonrarh 

VAO. " CHIMMRGHEXPORT " , 25 BEZBOZHNYE 
PER, 129869 MOSCOW tlxl 411032 SWEJl EiU 

WO f r g r a n t ~ h k ~ u n r t r o ~  " Morcw 
10100, ul. Maror r~kr  2/15 
t l x r  411683. ASTRA. 

1 

623112. Sverdlwskrja ob l .  , g. Puvowalsk 
Russia ul. Twgovr j a  , 1 

VTF  Wolgomorhm Sizrmski j zrvod 
"tr r3.i ogo marhanortr#rri r 4-10, 
g. S i r r a n  , ul, Qidroturbinnrja 13. 
trlmphonw 7-66-47. 



LPEO I' Elek t ros i l a  " lmeni s m Kirova 
198008 Sankt- Peterburg , 
Morkonrkai~ pr  137 telephone 298-20-7s 
t e l d w l  298-95-10 

453310 Russia Bashklrstan g.Melevz 
NPO " Minvdobrmie " telephone 20302 

VPO " Zarvbe~enerqostroi 'I g. Moscow 
P O ~ ~ ~ O V S ~ ~ J P  per 5.  t l x  113788 smeta 

113324 Moscow Ovchinnikvska~r nab 18/1 
" Technopromexport " t l x :  41 1158 

652680 Russia g. Gurrervrk Kemerovsko~ 
obl  , u l  Oagarina 1 
Gurervski J metal l u r g i  cheski J zrvod 
i m  . Kurako 

347928 Russia R O S ~ O V C ~ ~ J ~  0b1 , 
g Tadanroq , ul. Leninr , 220 
Vneshnrtorgovr~a f i r m r  TKZ 

129010 MOSCOU,B~Z~OJ~~J n u  . , 
d. 25 "A"  V/O "Energomashexpwt " 

Ukraxnr NPO "P%kovelrctromash 'I 180600, 
g. Prkov, Okt iabrrkig prospect 
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EXHIBIT B 



MONGOLIAN EMERGENCY HEAT & POWER PROJECT NO 1 

STATUS OF SPARE PARTS PROCUREMENTS 

Priority 
Number 

NIA Freight forwarding firm 

NIA Components for PC mills 

1 A-C Motor 

2 A-C Motor 

3 Feedwater Pump with motor 

4 A-C Motor 

5 Balls for ball mdls 

6 Babbitt for Plain Bearmg 

11 7 I Centrifuge for T-G Oil Clean 

11 8 I A-C Motor 

I A-C Motor 

NOTES ( 

Evaporator 

A-C Motor 

Chemical Agent Pump bUbfig 
Str~p Chart Recorder Paper 

Reducing Gear of Valve 

) IP = In Process, C = Complete 

Requisition 
Status (1) 

InquiryP 0 
Issue Date (2) 

(2) WE = Week Ending, P = Plan, A = Actual 
Page 1 

InquirylP 0 InquiryP 0 
RFQ Due (2) P 0 Date(2) 



MONGOLIAN EMERGENCY HEAT & POWER PROJECT NO. 1 

STATUS OF SPARE PARTS PROCUREMENTS 

1nquqd.P 0 
Issue Date (2) 

Inqu~rylP 0 
RFQ Due (2) 

Prionty 
Number 

Requlsi tion 
Status (1) 

Reducmg Gear for a Valve 
/ 

sluice Valves bee h i#& 
Dlstrict Heat-Water Exchanger t r 

Dlstr~ct Heat-Water Exchanger ( \ 

Ash Slurry Pump \ \ 

Ash Slurrv Pump r \ 
- - 

Cables for Electro Welding 
- 

Re~nforced Glands (Seal) 
With Sprmg 

Constant Current Motor 

Drain Pump with D~esel Motor 

Bo~ler Water Wall Tubes 

Tubes - High Press Boilers 

Tubes - Low Press Boilers 

NOTES (1) IP = In P 
(2j WE = Week Endmg, P = Plan, A = Actual 

Page 2 
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1 0 EXECUTIVE SUMMARY 

Umted Engineers & Constructors Inc (UE&C) conducted feasibility studies funded 
by a U S Trade and Development Program grant (TDP) under a contract w t h  the 
Mongolian Fuel and Energy Ministry (Ministry) to evaluate the conditions and needs 
of the energy sector,including power plants, electric power transrmssion and dispatch 
facilities and district heatmg systems Included as a part of the studies were 
evaluat~ons of the energy sector, district heating, dispatch facilities and energy sector 
organization, management, accounting revenue and information systems 

The effort included on-site surveys, interviews and meetings with Mimstry personnel 
to review findings, develop budgetary cost estimates and make recommendations for 
equipment, material or structures replacement, repair or upgrade 

As a result of this effort UE&C identified a need to assist the Mimstry in 
procurement of critically needed spare parts for its power and heating plants This 
subsequently resulted in a contract to UE&C by US AID (AID) titled or known as 
the Mongolian Emergency Heat and Power Project No 1 Soon after the contract 
to provide asslstance for the power plant sector was signed, UE&C was requested by 
AID to provide assistance in the coal mine sector Because UE&C lacked techmcal 
expertise in coal mining engineering and operations and maintenance, AID imtially 
utilized Parsons-Maine, Inc (PMI) to assist UE&C, which focused on coal m e  
sector procurement Later in the project PMI's assistance was wthdrawn and AID 
instructed UE&C to issue a sole source subcontract to Morrison-Knudsen Corp (M- 
K) to provide coal mine sector technical asslstance 

This project initially involved the engineering, design, procurement, delivery and 
installation of equipment for all of the Ministry's major power plants plus an effort 
to provide instrumentation and controls for the coal pulverizing systems at  Plant 
No 3 in Ulaanbaatar during the winter heating season of 1992-1993 The controls 
upgrade was required to mitigate frequent explosions at this plant The required 
equipment for the power plant sector and their order of importance were developed 
during the discussions and on-site surveys performed in developing and completing 
the feasibility study of the TDP project 

In addition to havmg operational control over Mongolia's power plants, heating 
plants and coal mines, the Ministry also controls two semi-independent procurement 
companies, one for power and heating plant procurement (Erchim Impex) and one 
for coal mme procurement (Nuurs Co ) The maintenance entry order and tracking 
systems in the power and heating plant sector are entirely manual with no adequate 
methods to track prionty equipment/commodity needs Consequently, Erchlrn Impex 
ends up with large procurement lists for all power plants w t h  little abihty to 



distinguish priorities from one plant to the other Additionally, the procurement 
cycle tends to reflect annual requirements based on central planning concepts left 
over from Mongolia's recent past 

As indicated previously, the initial power sector needs and priorities were reflected 
in a list of needed procurements developed by UE&C at the conclusion of the TDP 
study The methodology employed in the development of this llst involved a series 
of meetings wth the chief engineers of all of the significant power plants in 
Mongolia At these meetings, indindual plant O&M needs were identified, 
prioritized and then force ranked for the power sector as a whole Subsequent to 
this effort AID and PMI personnel vlsited Mongolia without UE&C and met wth 
Erch~m Impex and Nuurs personnel This resulted in a different procurement list 
which was based on procurement priorities largely reflecting the procurement 
organizations' needs and priorities which did not, in cases, reflect the O&M needs 
of the power plants UE&C did not discover that key operations personnel were not 
involved in the PMI/AID meetings in Mongolia until much later in the project This 
resulted in much confusion and wasted timeleffort in the power sector 

It was discovered that there was wide spread confusion within the Ministry's 
procurement organizations (Nuurs and Erchim Impex) regarding the details of the 
AID assistance project Nuurs and Erchim Impex personnel both clearly believed 
that AID would simply transfer U S dollars to them for procurement Thus, they 
entered into a series of "contracts" with Commonwealth of Independent States (CIS) 
Original Equipment Manufacturers (OEM's), without sufficient funds Durmg ajoint 
UE&C/AID meeting with the Ministry early in the project, AID'S Mlssion Officer 
clearly stated that AID would not provide funds to cover these "contracts" 
Unfortunately, a prime driving force behind these procurement organizations was not 
to focus on operational maintenance needs, but rather to focus on procurement to 
"pay off' these "contracts" 

In general, this was not the case in the coal rnlne sector The prime reason for this 
is that Nuurs has a much closer and more coordinated involvement with coal rmne 
operations than Erchim Impex does wth power and heating plant operations 
Another factor is the relative magnitudes of power sector procurement as compared 
to coal mine sector procurement (more power plants than coal mines and more 
parts/commodities in a power plant than in a coal mine operation) An obmous 
solution to these problems is a computer based maintenance order entry and tracking 
system for power plants and coal mines The need for this was identified and 
quantified by UE&C in the TDP feasibility study Copies of a report dealing with 
this issue were prowded to AID by UE&C 

For cost and schedule reasons, the majority of the mechanical parts and cornrnodit~es 
needed in both the power/heating plant and coal mine sectors could only be 
prov~ded by the original equipment manufactures (OEMs) in the Former Sovlet 



provided by the onginal equipment manufactures (OEMs) in the Former Sovlet 
Umon or Commonwealth of Independent States (CIS) Malung procurements in the 
CIS 1s extremely difficult and specialized procedures had to be developed to 
accomplish this (see section 4 1) Until the mechamcal equipment for which parts 
are required is retired or replaced, this w11 always be true However, if more time 
and money becomes available, more procurement can be made in the U S  The 
approximate dollar value of CIS procurement wll ultimately amount to 
approxlmately $5,392,000 The dollar value of U S  procurement will amount to 
approxlmately $3,147,000, including freight forwarding costs The total dollar value 
of the UE&C/AID contract is $10 6 rmllion, including change orders of $500,000 and 
$1 3 million 

The overall success of this project (which can only be qualitatively established wth 
the passage of time) was adversely impacted by two sipficant events The first is 
the late date of contract sigmng (September 30, 1992, two weeks before the start of 
the heating season) and the second was the almost total cessation of rad freight 
movement in the Russian rail system There were reasons for both of these events 
but there proved to be precious little that UE&C could do about them 



2 0 PURPOSE AND SCOPE 

The purpose of the AID Grant Project to the Government of Mongolia (to the Fuel 
and Energy Ministry) is to assist the Mongolians in their attempt to provlde reliable 
heat and power to the population during the 1992-1993 heating season Plans include 
future assistance projects for the 1993-1994 heating season and beyond 
Unfortunately, the funding available falls far short of the needs of the power and 
coal mimng sectors Even though we "force ranked" all procurements wth  prioritized 
lists, all of the items on the lists were and are high priority/urgently needed items 
In retrospect there was probably too much attention paid to the position of the 
various procurement items on the lists 

A major problem area was the continuing debate about how much to spend on coal 
mine procurements versus power and heating plant procurements The two 
organizations within the Ministry each made convincing arguments which had equal 
validity The coal mine position was that, "If you can't get coal to the power plants, 
you won't be able to operate them thus, there would be no heat and power" The 
power and heating plant position was that, "No matter how much coal you provide 
to the power and heating plants, if the plants are in such poor shape that they won't 
run, it makes no difference how much coal you deliver to the plants, there still won't 
be any heat or power" For the time being, the coal mine people seem to be 
prevailing, however both sectors stdl need massive assistance 

UE&C's efforts have been largely devoted to making procurements in both the U S  
and the CIS, however some engineering and design work was required in order to 
accomplish the procurement tasks as w~ll be seen in the sections that follow The 
project has had two mutually exclusive objectives (1) procure as much as you can in 
the shortest amount of time and (2) "buy American" Because of the labor and 
transportation cost issues, "buy American" always looks longer and was more 
expensive The long view is that American products are better made and will last 
longer and this i s  generally true The problem is that the Mongolian's needs are 
immediate, critical and massive, all of which tends to support CIS procurements 
Obviously, medium and long term projects are needed to compliment this short term 
MD project 



3 0 RECOMMENDATIONS F O R  EQUIPMENT AND SYSTEMS 

Early in the project, the AID Mission Officer in Ulaanbaatar lald out the ground rules by 
which equipment procurements were to be  made UE&C made evaluations of procurement 
needs based on site visits to the plants and discussions w t h  O&M and M~nistry personnel 
Later In the project, this was expanded to include simrlar discussion by M-K personnel w t h  
coal mine O&M and Ministry personnel The Mission officer was to be the "final approval 
authority" on  procurements As it turned out, there were differences in pr~orities and project 
direction between the Mission OFfice and AIDiWashington Primarily due to  phys~cal 
communication problems between Mongolia and the East Coast of the U S  , the add~tion to 
and deletion of ~ tems  from the procurement list was difficult and caused some frustratron to 
the various partles involved 

The  jomt powerheatmg plant and coal mine procurement lists were revlewed w t h  AID and 
force ranked These items were put on an engineering and procurement schedule by UE&C 
which became a llvlng document" as a result of numerous pr~ority changes whlch, in turn, 
were driven by changing O&M needs and (as mentioned earlier) by conflicting object~ves 
wthin the Ministry (namely, the object~ves of the operating personnel and those of the 
procurement organlzat~ons which were not always the same ) 

The  various procurement lists and engineering and procurement schedule are mcluded m 
Attachment A 

T h e  major recommendations at this point in time are 

1 Start the next procurement cycle as soon as poss~ble, but no later than four months 
prior to the start of the heating season (May 15, 1993) 

2 Develop prioritized procurement lists for the 1993-1994 heating season as soon as 
poss~ble 

3 Prov~de direction from e ~ t h e r  Washmgton or  Mongoha, but not from both 

4 Fund a computer based mamtenance order entry and tracking system For the Mlnistry 
t o  use 



4 0  PROCUREMENT 

EQUIPMENT PROCUREMENT PROCEDURES 

UE&C's procurement procedures for trad~t~onal procurements have been sent to AID 
previously In an earher report transmittal These procedures are generally followed for 
procurement Only In extenuating c~rcumstances were except~ons made and always w t h  
AID's wr~tten concurrence Examples include several sole source procurements such as the 
sole-source subcontract to Mornson-Knudson Corp (M-K) for technical assistance in the coal 
mine sector Th~s,  and a number of equlpment sole-source procurements were made, w t h  
AID'S wr~tten authorization or at AID's wr~tten d~rec t~on  

All U S procurements (includ~ng several from U S subs~d~ary companies In Europe and 
Japan) were purchased on a F 0 B factory basis UE&C7s freight forwarder, AN-MAR, 
arranged for rail, truck, air and ocean transport, as appropnate, to Mongolia AN-MAR'S 
transportation and related costs are ~ncluded in the equlpment cost numbers for U S  
Procurement reported elsewhere in t h~s  report 

Commonwealth of Independent States (CIS) procurements were purchased F 0 B Mongolia 
(Ulaanbaatar and, in some cases, various coal mine sites) The prime reasons for this were 
that (1) even with AN-MAR'S assistance, there were enough unknowns with which to be 
concerned and (2) the Min~stry's procurement organizations, NUURS and Erch~m Impex, 
both assured UE&C that makmg the CIS Or~ginal Equ~pment Manufacturer's (OEM's) 
responsible for rad fre~ght had always worked In the past and was the best way to proceed 

For most, but not all, CIS procurements, NUURS or Erchim Impex personnel prov~ded 
UE&C with CIS OEM "contract information" (names, phone and FAX or Telex numbers, 
factory addresses, etc ) and In many cases prlor "contracts" wh~ch had been negotiated with 
the CIS OEM's As noted earlier In this report, these "contracts" were Inexecutable because 
the M~nistry did not have the funds to pay for the procurement items Nonetheless, the 
"contracts" served the project well as UE&C procurement personnel were generally able to 
obtam unit prlc~ng which was lower than that contamed In the "contracts " 

Because of the time zone d~fferences (generally, 7 to 8 hours), poor (and in some cases non- 
ex~stent) telephone and FAX communications, and language barrier, the CIS procurements 
were extremely d~fficult The task of obta~nmg competitive b~ds  was long and arduous In 
many cases sole-source contracts had to be negot~ated UE&C ult~mately was forced to send 
procurement personnel to Moscow to conduct negot~ations and slgn purchase orders (on two 
separate occasions ) T h e  UE&C procurement team included a purchasmg agent and a project 
engmeer who was fluent in Russ~an UE&C developed many valuable personal contacts In 
and outside of Moscow who ult~mately made the CIS procurement effort successful The 
inclus~on of UE&C's project engmeer, who had lived and worked m the Soviet Union for 22 
years, on the procurement team was essent~al to our success A number of techn~ques was 
developed by this engineer which served the project well, the most notable bemg the 
preparation of br~ef  (1 to 3 page) "demi-purchase" orders wh~ch were spht down the middle 
of the page, the left hand portlon In Enghsh, the r~ght  hand portlon In Russian To the 
maxlmum extent poss~ble, these and other procurement documents were transmitted to the 
b~dders In advance of UE&C's procurement team arrlval In Moscow T h ~ s  max~mized then- 
efforts (min~mized wasted tme)  



UE&C made a total of three separate trlps to the CIS to prepare for and make CIS 
procurements In February 1993 the Russ~an ra~lroad system became congested t o  the point 
of almost total stoppage UE&C was aware of some of the reasons for this prlor to  mahng 
the third procurement related trip One of the main objectives of thls t r ~ p  was to understand 
and try to alleviate some of these problems wh~ch are causing slgnificant slippage In 
sh~pp~ng/dehvery dates Subsequent to Issuing t h ~ s  report, UE&C w11 Issue a bnef report 
dealing with t h ~ s  situation In detall At thls writlng, the prime reasons for the blockage 
lnclude the following (not necessarily listed In order of Importance) 

1 Due  to the Independence from central plannmg and control by Moscow, all of the 
former Soviet Republics now have thelr own customs and railroad systems, thus 
coordination and traffic problems have developed 

2 There IS a significant increase in trade between China and the CIS There are only 
three points where rall traffic can pass directly between Chma and Russla and all 
three are backed up due to the rall gauge differences between the Chinese and 
Russlan tracks Mongolia IS attemptlng to take some of thrs traffic by openlng up a 
fourth point at the Chinese/Mongol~an border 

3 Relat~vely low level rad yard (and probably upper level) personnel are usrng the new 
condltrons they find themselves operating In to  Insist on direct payments in order t o  
move rail frelght through the yards and other switching points 

4 Vandalism and rail car (and tram) hljacklngs occur In the road system 

4 2 EQUIPMENT SHIPPING AND ACCEPTANCE PROCEDURES 

4 2 1 General 

The  dellvery procedure depends upon the source of orlgln and method of shlpment 
However, all deliveries have these common elements 

1 Packaging must sult the means of transport (alr versus ocean and/or rall) Packaging 
requirements are more stnngent/sturdy for ocean and/or rail sh~pments In either 
case, packaging should be su~table to protect the contents from damage from the 
elements 

2 Packages must be properly marked, lndlcating AID label, country of ongin, package 
number (1 of N, 2 of N, --N of FN), package d ~ m e n s ~ o n  and weight, and P 0 
Number 

3 The follow~ng documentation should accompany the shipment and be forwarded 
ahead to the receiving party 

Blll of Lading 

e Commercial Invoice 

Packmg List 

Certificate of Origln 

Shipping Inspection Certificate (at ongln) 

Export Llcense ( ~ f  applicable) 



4 The shlpment must be Insured and the consignee IS the Minlstry of Fuel & Energy 
In  laa an baa tar 

@ 1 2  2 Current Shipping and Acceptance Procedures - CIS Shipments 

a Upon presentation (via FAX) of shipplng documents (commercial involce, blll of 
lading from ra~llairltruck carrler, packlng hst, e tc )  to UE&C, UE&C does the 
followng 

1 Issues partlal payment (10 to 20%) to vendors's designated bank account 

2 Sends shipping documents (vla FAX or express couner) to  AN-MAR so that 
they arrange for Insurance at 110% of the purchase order prlce AN-MAR 
then sends shlpping documents (vla FAX) to Mongoltrans 

b When Mongoltrans recerves shlpplng documents from AN-MAR, they will 
~mmediately notify both NUURS and UE&C's Jerry Paradysz 

c When Mongoltrans (the "notlfy party") receives notificat~on from the rall authorrtles 
that a shipment has cleared the border w ~ t h  Russla (or is about to do so), 
Mongoltrans notlfies NUURS and UE&C's Jerry Paradysz of the anticipated tlme and 
locatlon of arrlval Jerry Paradysz then confirms that he wlll jointly inspect the 
shlpment with the NUURS representative (hopefully Altangeral or another person 
fluent In Enghsh) 

d Jerry Paradysz contacts the local Insurance surveyor (Mrs Chulunsetseg) and attempts 
to have her present durlng the lnspection 

e Mongoltrans clears the shlpment through customs 

f The people noted above make a jolnt inspect~on and the NUURS representatwe 
recelves and slgns for the shlpment on behalf of the Mlnistry of Fuel & Energy 
certifying that 1t 1s complete and in good condition, and provides thls certificat~on to 
UE&C (Jerry Paradysz) NUURS keeps a copy of this certification for the Mimstry's 
records NOTE If there IS a shortage or damage In the shlprnent, the insurance 
surveyor must file a clalm to cover the loss or shortage If a claim has to be filed, the 
insurance surveyor must be present to make an Independent inspectlon (before the 
packing: IS tampered wlth, before the shlpment IS moved from ~ t s  arrival site and 
before the equipment IS operated or used 

g After the following actions have occurred, Jerry Paradysz provrdes UE&C, Boston 
(vla FAX) wlth a ~ o p y  of h a  signed lnspection certification ycJ t h e  Minrstry's s~gned 
recelpt certification If partla1 shipments arrive and are Inspected and signed for, 
those partla1 cert~fications must be FAXED to UE&C, Boston wlthout holdmg them 
up for the balance of the shlpment 

h Upon recelpt of the "inspection and recelpt" certlficatrons referred to above, UE&C 
releases the remainder of the purchase price to the vendor In cases where insurance 
claims are filed, UE&C will work with the lnsurance carrier to settle the case and 
release partial payments as appropriate subject to lnsurance requirements 



I After taklng receipt of the shipments, NUURS is responsible for all remaining 
transportation costs 

@ 4 2 1 Current Shipplng and Acceptance Procedures - U S (and other Western ongn)  Shipments 

Upon presentation of shipplng documents (commercial Invoice, bill of lading from 
raillair or truck carrier, packing list, etc ) to An-MAR, AN-MAR does the following 

1 Arranges for insurance at 110% of the purchase order price 

2 Ships the equipmentlmaterial via ocean or alr and rad and/or truck 

3 Provides copies of shippmg documents to UE&C, Boston UE&C then pays 
100% of the purchase prlce to the vendor 

4 Sends shlpping documents (vla FAX) to Mongoltrans 

When Mongoltrans recerves shipping documents from AN-MAR, they w11 
immed~ately notify both NUURS and UE&C's Jerry Paradysz 

When Mongoltrans receives notification from AN-MAR that a shipment is due to 
arrive in Ulaanbaatar, Molgoltrans notifies NUURS and UE&C's Jerry Paradysz of 
the antrclpated tlme and location of arrival Jerry Paradysz then confirms that he wiH 
j01ntIy inspect the shipment with the NUURS representatwe (hopefully Altangeral or 
another person fluent In English) 

Jerry Paradysz contacts the local insurance surveyor (Mrs Chulunsetseg) and attempts 
to have her present during the inspection 

Mongoltrans clears the shipment through customs 

The people noted above make a jomt inspectlon and the NUURS representative 
receives and slgns for the shipment on behalF of the Minlstry of Fuel & Energy 
certifying that ~t n complete and in good condition, and provides thls certification to 
UE&C (Jerry Paradysz) NUURS keeps a copy of thls certification for the Ministry's 
records NOTE If there is a shortage or damage in the sh~pment, the Insurance 
surveyor must file a claim to cover the loss or shortage If a claim has to be filed, the 
insurance surveyor must be present to make an Independent inspectlon (before the 
packing. is tampered wlth, before the shlpment 1s moved from its arrlval site and 
before the equipment 1s operated or used 

After the following actions have occurred, Jerry Paradysz provides UE&C, Boston 
(via FAX) with a copy of his signed inspection certifllcatlon the M~n~stry's signed 
receipt certification If partial shipments arrive and are inspected and slgned for, 
those partla1 certifications must be FAXED to UE&C, Boston wthout holding them 
up for the baIance of the shipment 

In cases where Insurance clalms are filed, UE&C will work with the Insurance carrier 
to settle the case 

After taking receipt of the shipments, NUURS 1s responslble for all rematning 
transportation costs 



4 2 4 Miscellaneous 

a If sh~pments are received and accepted without UE&C or  the insurance surveyor 
being present, then e ~ t h e r  NUURS or UE&C In consultat~on w t h  NUURS, as 
applicable, must document, in w r ~ t ~ n g ,  the reasons for noncomphance w t h  the 
procedures outlined above In no cases, regardless of the c~rcumstances, should the 
requirements outlined above be  wa~ved After-the-fact certification should b e  
avoided, but may be provided In extenuatmg circumstances if there are no shortages 
o r  damages 

b NUURS may be called on from t ~ m e  to time to provlde addit~onal services, such as 
asslstlng w t h  lncomlng sh~pments (as for the commerc~al air charter unloading, prior 
to  customs clearance, and delivermg equ~pment to UE&C's Mongol~an office) Their 
compensation for these servlces will be from t h e ~ r  operatmg budget o r  ma the 
Ministry and not by project funds 

c Some of the CIS vendors w ~ s h  to accompany their sh~pments into Mongolia to  wtness 
the inspect~on and receiving process Given that thelr final payment is tied to  the 
successful inspect~on and receiving funct~on, they have every right to  do so Because 
NUURS 1s the Mmstry's off~cial representatwe, they must accommodate the CIS 
vendors in t h ~ s  regard Thrs means that NUURS should exped~te  letters of invitat~on, 
includ~ne follow up ~f this task is delegated - to  others, which are needed for m a s ,  and 
assist w ~ t h  su~table ~n-country accommodat~ons for them Note that the CIS vendors' 
Mongol~an expenses are for their account, not the Ministry's, UE&C's, Mongoltrans' 
o r  AIDS 

d Regarding problem resolution, any difficulties should be  resolved between 
Mongoltrans andlor NUURS and Jerry Paradysz In Mongoha If problems cannot be 
resolved in this manner, UE&CYs Boston off~ce should be  contacted at (617) 
422-5266, FAX (617) 338-6239 The personnel to contact, in order of precedence, 
are Rrck Kelley, Phil Cabral and Paul Kl~srewicz 

4 3 OTHER POWER PLANT EQUIPMENT 

Power plant equ~pment was engmeered, procured and delwered m accordance w ~ t h  the  order 
of prior~ty l~sts for needed power plant equ~pment, components, replacement parts and 
consumable ~ tems  

The  order of priority in these lists were revised from time to t ~ m e  as problems arose and 
failures occurred In the plants 

T h e  work was accomplished in accordance w ~ t h  the funds available and allotted for the effort 
and resulted In the procurement and delivery of the following items 

Pulverizer gear parts 

Boiler tubing 

Bearings 

Conveyor beltmg 

Chem~cals including Na, PO,, NaOH, CAC,, Act~vated Coal, C a t ~ o n ~ t e ,  NH, 



S t r ~ p  chart recording paper 

Babbitt ingots for plain bearings 

Test equipment for UE&C's start-up crew 

Satelhte communications dish for UE&C's in-country office 

0 Computer hardware and software for UE&C's in-country office 

FAX machme for UE&C's ~n-country office 

0 M~scellaneous office equipment for UE&C in-country office 

0 5K dlesel generator set for UE&C's m-country office 

0 Two-way radios for I&C effort 

Power plant pinlon bearings 

The installation of all items of equlpment (other than I&C components for Power Plant 
No 3) and use of the consumable items is the responstbility of the Min~stry and varlous power 
plant management and staff UE&C does not prowde field personnel to supemse or ass~st 
in t h ~ s  work 

4 4 MINING EQUIPMENT 

The englneenng, procurement and delivery of mlnlng equlpment and replacement parts to 
assure an adequate supply of coal for the power plant was Integrated into the project after 
the power plant effort began Based on the recommendations of UE&C's sub-contractor for 
techn~cal assistance for coal mines, Morrison-Knudson Co , and Parsons-Main, Inc (under a 
separate contract with AID) order of priority lists for needed coal mining equipment and 
replacement parts were developed 

The procurement and delivery of these items was accomplished In accordance w ~ t h  the funds 
ava~lable and allotted for the effort and resulted in the procurement and dellvery of the 
followmg Items 

A Var~ety of Different Diameter Wire Ropes 

A Var~ety of Var~ous Widths of Conveyor Belt~ng 

Flexlble Vent~lation Pipe or Ducting 

Portable Gas Detectors 

Bull Dozers 

Detonat~on Cord 

Copper W ~ r e  for Rewind~ng Motors 

House Rollers/Shafts for Draglines 

Generators for Draglines 

Excavator Compressor 

Brushes for Electric Motors 

Trailmg Cable for Draglines, Excavators and Drill R ~ g s  



Truck Engine Spare Parts 

a Excavator Spare Parts 

8 Locomotwe Rebuilds 

8 New Excavator and Parts 

a Tires and Tubes for Haul Trucks 

a Veh~cle Batter~es for Haul Trucks 

0 Excavator Motors 

8 Draglme Beanngs 

The ~nstallation of the Items of equipment for the coal mlnes is the responsibility of the 
Mmstry, and its staff and personnel UE&C does not provide field personnel to supervise 
or ass~st in this work 

4 5 INSTRUMENTATION AND CONTROLS MODIFICATIONS 

Power Plant No 3 in Ulaanbaatar, Mongolia IS deslgned to generate electr~city and to prov~de 
hot water to the central heating system in Ulaanbaatar wh~ch provides heat durlng the wlnter 
time and domestic hot water all year long The plant is a coal fired plant and is built wlth all 
Russian equipment includmg the boilers and turbme - generators The plant has SIX (6) low 
pressure borlers, seven (7) high pressure boilers, four (4) h~gh  pressure turbmes, each rated 
at 25 MWe, and four (4) low pressure turbines, each rated at 12 MWe 

The plant provides steam to heat the water for the heatmg requirements of the city, mdustrial 
steam to local Industry, and electr~cal power to the central power gr~d  

The TDP studies performed by UE&C determmed that the physical condition of Power Plant 
No 3 IS in a deplorable state due to the lack of availabil~ty of spare parts from Russla and 
the lack of hard currency by the Mongolian Government to make purchases on the world 
market 

The condition of the plant has resulted In numerous shutdowns In the recent past wh~ch 
resulted in loss of heat to the lnhab~tants of the cap~tal city The shutdowns were caused by 
~nd~vidual pleces of equipment falling and especially by explosions in the coal pulverizers 
whlch prepare the coal for firing In the bo~lers 

It was determmed that the explos~ons in the pulvenzers are the result of madequate and non- 
functioning ~nstrumentatlon and controls whlch operate the entire coal feed system and the 
pulvenzers This Instrumentation should, among other things, control the amount of alr used 
to transport the fuel and its temperature which plays an important part In the prevention of 
explosions In the system 



Therefore, to keep t h ~ s  plant operational durmg the winter of 1992-1993, the work scope 
required the replacement of individual Items of equipment wh~ch  were on the verge of failure, 
the provision of urgently needed consumable items deemed necessary for plant maintenance 
and upkeep and the provision of ~nstrumentat~on and control equipment and systems which 
would be mtegrated with and enhance the existing coal feed system to correct the  cause of 
of, mlnimize or ehminate the explosions 

Based on engmeering stud~es, on-site evaluations and discuss~on with O&M and Ministry 
personnel, spec~fic recommendations were developed to identify and reduce or  eliminate the 
cause of explosions at Power Plant No 3 In Ulaanbaatar, The correctwe act~ons md~cated 
the requirement for an automatic controlhnstrumentat~on system to reduce explos~on 
frequency and resultmg down tlme 

The  recommendatlons and procurement plan for the work effort in the area of instruments 
and controls at the No 3 Power Plant are 

New transm~tters to replace the current units 

Replacement motors for the damper dr~ves 

Provlde loss of coal flow alarm for feeders 

New RTDs for pulverizer outlet temperature 

New RTDs and meters to mon~tor transport alr temperature 

New controllers for pulverizer temperature and pressure 

New damper operators for the coal pulvermng mill flow control dampers on  low 
pressure boilers 

@ New scanners and cooling air fans for the h ~ g h  pressure boilers 

The above recommendatlons for the work effort In the area of instruments and controls were 
based on the followmg 

Motors are required to make the damper drives work The operator now opens and 
closes the pulverizer dampers by hand During meetings with power plant personnel 
it was stated that the gear box was in working condit~on but the electr~c motor dr~ves 
did not work The pulverizer outlet pressure and temperature controls require these 
drives to  be operational 

RTDs and Pressure transm~tters were added to provide mformation on the pulver~zer 
outlet temperature If the pulverizer outlet temperature goes high, a coal explosion 
may occur If the temperature is low then the coal IS not dry and will eventually hang 
up m the pulver~zer coal bunker In the mean time boiler combust~on effic~ency will 
be low 

Pulverizer outlet temperature and pressure controllers try to maintain a given setup 
This wll not work wlthout Item one and two above 

When the pulver~zer is out of servlce, the transport air bypasses the pulverizer and 
enters the system just before the pulver~zer air fan (primary air fan) An indicat~on 
of the transport air temperature was not available Therefore, an RTD and indicator 
has been added to display this temperature to the operator 



5 Low pressure bollers now have an a ~ r  flow control damper wh~ch  IS operated 
manually A damper drlve needs to be added to  make ~t automat~c This makes the 
control philosophy the same as that of the high pressure bo~lers and keeps the logic 
slmple The logic needed to control or drlve the hot alr and tempermg alr dampers 
by both flow and temperature could be programmed usmg programmable logic 
controllers However, an attempt has been made to  keep this logic as simple and 
lnexpenslve as possible 

6 An alarm IS not included In the existing system to alert the operator of a blockage of 
coal wthm the raw coal supply bunkers Studles show that pulver~zer explosions 
occur during the start up or shut down of a pulver~zer The operator currently does 
not have lndlcatlon that fuel is not flowing Into the pulverizer T h ~ s  IS the first step 
to alert the operator The feeder controls are not automatlc and upgradmg them to 
automatic was not part of this change, but can be  done a t  a later date as part of a 
control system upgrade 

7 Scanners should be added to the hlgh pressure boders to alert the operators of the 
blockage of coal to the burners Thls would indicate a problem w t h  the coal feeder, 
transport air or hang up in the pulver~zed coal bunker The  operator on a h ~ g h  
pressure boiler IS unable to view the flame from the control room A few boders do 
have furnace scanners but thls would requlre both pulverizers to  fail at the same t ~ m e  
T h e  scanners being added to the system are at each burner The  operator wdl see 
three hghts appear and wdl have to take the correct action to shut down the 
pulver~zer system T h ~ s  ~nformat~on/alarm system IS a first step to avoid the loss of 
coal and subsequent re-lgnltlon, a major cause of exploslons 

8 A deta~led look at the number of 1991 explos~ons lndlcates that poor operat~on and 
maintenance may be a major cause of exploslons Power Plant No 3 has some boders 
that had no major explosions However, pulverizer No 7A had eleven major 
explostons, No 1 had SLX and No 10A also had SIX explos~ons 

In the area of the mstrumentation and controls, the current mod~ficatlons and changes 
bemg carried out are designed to permit expansion In the future Therefore, it IS 

recommended that the following equipment be cons~dered for future procurement for 
the boder control systems 

Boiler drum level control 

Superheater temperature control 

a An flow control 

Furnace pressure control 

These addlt~onal controls will pe rm~t  the plant operators to  galn control of the steam 
header pressure by way of the boller master controls to enhance the current 
arrangement of automatlc control of boller drum level only These add~t~ona l  controls 
will perm~t  smooth efficient automated operat~on of the boders ~ncluding then fuel 
supply and steam output 



It IS noteworthy that much of the controls uork lndtcated above needs to be  
accompl~shed at other plants (espec~ally the Darkhan Power Plant) However, even 
though other plant control systems are In an equally dllap~dated state, UE&C focused 
on the No 3 Power Plant because ~t was the only one with severe explosion problems 

The current control system offers l~t t le  more than a remote ~ n d ~ c a t ~ o n  of the boiler operation 
UE&C rewewed the operat~on of the ball m~l l  coal pulverizers m an attempt t o  reduce the 
number of explosions based on 1991 data 

Project funding ava~lable for controls ~mprovement was projected to be  on the order of 
$750,000 for 1992 Funds were not ava~lable for Improvements at the Darkhan Power Plant 
The approach to this lim~ted project scope was to furn~sh some basic devices t o  alert the 
operator of problems and prov~de bas~c control of the pulverizer systems 

Steam generators in operation In the Un~ted  States normally have a burner management 
system (BMS) wh~ch  requlres the operator to follow a fixed and safe procedure to start a 
boder Predetermined safety log~c and controls are the heart of these systems Such a system 
will also stop fuel flow to the boller, ~f a predetermined unsafe c o n d ~ t ~ o n  is found During 
the review of the plant In Mongoha, ~t was found that the Russ~an des~gned systems requ~red 
a fifteen minute purge of the boiler A boller In the U n ~ t e d  States would normally require 

five mmutes for purge Dur~ng  thls purge per~od fuel cannot be fired and fuel valves have 
to be proven closed The  boilers at Power Plant No 3 had a BMS at  some point The  h ~ g h  
pressure bo~lers stdl have flame scanners which vlew the furnace flame However, the fuel 
trip valves no longer operate Except for the remalns of the fuel trip valves on  the low 
pressure bo~lers, little remains of the safety system The boiler operator is left to  start the 
boiler with as much or  as l~t t le  safety as he  or  she belleves is necessary The plant has a basic 
training course ava~lable, but the skill of the operator IS a part of the overall problem A 
fixed start-up sequence would Improve safety, but would also cause boller tnps 

Installation of a complete burner management system for every boller cannot be  cons~dered 
at this t ~ m e  because the cost of one complete burner management system would deplete the 
available funds 

The plant (I&C) staff makes every attempt to keep the ind~cators on the control board 
operational However, new transmitters are required to provide a workable system The  
motor operators on the damper drlves are in very poor condit~on and requlre new motors to 
be  able to  operate the system from the control board The  baslc control philosophy 1s slmilar 
to current United States coal boilers, however, these boilers are not in automatic control due 
to spare parts problems It is not a questlon of buying spare parts for the current control 
system T h e  manufacturing of the damper d r ~ v e  motors was discontinued some fifteen years 
ago by the Russ~ans The Mongolians w~l l  have to adapt motors of the same horsepower and 
electr~cal character~st~cs but w ~ t h  different shaft and mountmg dimensions 

The  existing control systems are sim~lar to  systems manufactured In the United States during 
the fifties and sutties Unfortunately, some of these systems had to be  changed because of 
lack of spare parts An example of the d~fference in control philosophy would be  boiler drum 
level control Whtle the basic control logic IS the same, a U n ~ t e d  States power plant wl l  
normally have three o r  more ways to mon~tor drum level In the control room O n  the  h ~ g h  
pressure boilers in the Mongohan plant only one way IS ava~lable which is the  pen chart 
recorder If this one  level ~nd~ca tor  goes bad the operator is blind to a poss~ble problem 



The h ~ g h  pressure boilers are mon~tored from two (2) remote control rooms which also 
control/monitor the h ~ g h  pressure turbine-generators The  low pressure boilers are monitored 
from local control boards or  panels located at the burner fronts on the main operating floor 

Below 1s a description of the modificat~ons and changes to  pulverizer controls to  be 
implemented by the UE&C team in Mongolia These changes represent the  "bare mmlmum" 
needed to obtain automatic control of key combust~on systems These modificat~ons w l l  not 
only improve safety and rehability, they will also result in higher combustion efficiency This 
In turn will result in obta~ning more steam per pound of coal consumed 

1 Install flame scanners on all burners on the seven (7) h ~ g h  pressure boiler furnaces 
This system will consist of one (1) coolmg air blower unit, forty-two (42) flame 
scanners, and two (2) free standing control panels o r  Mam Logic Cabinets (MLC) 

a The  coolmg air blowers w~ll cons~st of (2) 100% blowers and two (2) 380 
VAC 50 Hz motors wh~ch require 40 amp power sources from exlsting plant 
motor control centers This blower unit will be a pre-wired free standmg 
package The  only f~eld wrmg w~ll  be from the power sources, from the fan 
output low pressure switches to  the fan output low pressure annunciator lamp, 
and to the fan A or  B runnlng annunciator lamps Also requ~red will be a 
coolmg alr header approximately SIX (6) mches in diameter This header will 
service all seven (7) boilers and wdl be approximately 165 meters total length 

The approx~mately two (2) mch cooling air connections to the scanners will 
be t ~ e d  into the cooling air header 

b The forty-two (42) flame scanners will be  mstalled one (1) on each burner, SIX 

(6) per bo~ler  The  scanners wdl be mounted w t h  a s~gh t  path through the 
secondary alr chamber in a configuration to mlnimize unwanted signal 
detect~on from adjacent or opposite burners This system wl l  require field 
wiring from each scanner to the MLC u n ~ t s  

c The control panel MLCs will be mounted in the two (2) respective control 
rooms of the high pressure portlon of the plant These panels will require a 
220 VAC, 50 Hertz, 5 amp power source Other field wring to  these cabinets 
is from the cooling air blowers, the flame scanners, and the pulverizer coal 
flow detectors 

This part of the system will provide remote flame condition to the operators 
In the control room Among the benefits w11 be the ehmlnation of burners 
overheatmg and glowmg cherry red due to flame/a~r system failure w~thout  the 
operators being aware of t h ~ s  condition (observed by the UE&C survey team 
during the TDP study) 

2 Install twenty (20) coal flow detectors on the raw coal feed chutes t o  the pulvenzers 
for the seven (7) hlgh pressure and SIX (6)  low pressure boilers 



These detectors w11 be Kay-Ray nuclear flow detectors Each detector wl1 require 
220V ac, 50 Hz power sources Each detector in the h ~ g h  pressure boiler system w11 
require w n n g  between the detectors and the MLC panels to operate the flowho flow 
annunciator lamps Each detector in the low pressure boiler system wll  require 
wring between the detectors and the flowlno flow annunciator lamps in the low 
pressure boiler control panels 

3 Install coal pulverizer automat~c pressure and temperature controls for the  high and 
low pressure boilers There is one (1) pulverizer per boiler in the low pressure 
boiler system and two (2) pulverizers per boiler in the high pressure boiler system 

Each pulver~zer w11 requlre a temperature and a pressure controller, plus a 
temperature indicator which will be used to indicate the temperature at the  inlet side 
of the primary air fan for each boiler 

T h e  controllers and indicators for the high pressure boiler system w l l  b e  ln a free 
standing panel that will require a 220V ac, 50 Hertz power source Interconnecting 
wring will be  required between the resistance temperature detectors (RTD's) and the 
temperature controllers and ind~cators Interconnecting wring wl1 also be required 
between the pressure transmitters and the pressure controllers The  output of the 
controllers will require wiring to the pulse relays necessary to energize the drive 
motors on the associated damper actuators 

4 Install alr damper control drive u n ~ t s  for low pressure boilers The  existing damper 
controls are manual drive unlts which are not su~table for automatic control 

4 5 4 hstallation Plan 

The  controls will not replace but wl l  be in addition to  the current equipment in the 
high pressure boiler control rooms and on the low pressure boiler panel boards 

Low Pressure Boilers The new controllers and mdicators will be  mounted in a 
section of the panel which is not currently used This should permit the installation 
of the equipment, with the boiler on line The pulverizer fan temperature controls 
will be mounted in a common sect~on of the panel Each control board IS located 
between two boilers, with a portion of the board dedicated to  the control of each 
boiler A sect~on In the m~ddle of the two individual boiler portions has common 
mstrumentation for both boilers 

The  power supplies and temperature transmitters will be mounted In an unused 
section withm the control board 

The  current lndicat~on of pulverizer outlet pressure and temperature w11 remain as 
1s In some cases these ~nd~cators  work The new controllers wd1 also Indicate the 
pressure and temperature, which w~ll  provlde the operator w t h  two readings 

High Pressure Boilers The instrumentation and controls by Moore Products Co wII 
b e  mounted in a new rack located in each of the two control rooms Thls will permit 
the installation of the equipment to  be completed without any impact t o  the boilers 
in operation 



The scanners arrangement w~l l  be s ~ m ~ l a r ,  w ~ t h  a new cabmet located and w r e d  
without impact on the bo~lers In operation T h e  current furnace scanners (as opposed 
to burner scanners) whlch view the overall furnace c o n d ~ t ~ o n  can be left in place 
The new scanners w~l l  be mounted on each burner to ind~cate the loss of mdtwdual 
burner flame (not currently poss~ble) 

The bo~ler  w11 have to be off-line for several hours when the scanners, RTD's and 
pressure connectlons are made to each pulver~zer The wiring can be completed w t h  
the boilers on line 

4 5 5 TestingKheck-Out Procedures 

T h e  in-country UE&C team of test and start-up I&C engmeers w111 supemse and instruct the 
power plant operat~ons staff regarding ~nstallat~on, testmg, checkout, and operat~on of 
~nstrumentat~on and control system mod~ficat~ons This effort w~l l  lnclude O&M training 

T h e  work shall ~nclude 

Check shaft and coupllng alignment for all motor drwen equ~pment 

ChecWconfirm that all power wiring to motor drives is properly installed, including 
proper wlre gauge 

Check/confirm that all motor drives are properly grounded 

For each motor dnve, check that any unconnected wlres wh~ch may terminate in the  
motor housing are properly taped and msulated and protected from shorting to  the 
motor housmg or  other adjacent wmng 

Check that all motor drlve junctlon box housmgs are properly gasketed and t~ghtly 
closed to meet envlronmental integr~ty requirements 

For each motor drwe check that all condult connectlons are secure and meet 
env~ronmental integrity requ~rements 

Check that each motor c~rcurt IS individually protected by fuse o r  clrcuit breaker of 
proper value 

Megger test all power wiring for ~nsula t~on mtegr~ty 

Assure that motor drive and driven equipment are free to turn 

Assure that motor drlveldrwen equ~pment IS "unloaded" (or at minimum load) for 
mtial start 

For each motor drive, set selector switches (as appl~cable) to local manual control 
mode 

Power up each motor clrcuit md~vidually and check for short c~rcuits and blown fuses 
or  circuit breakers 



At the local control pushbutton station, mdividually "bump" each motor drlve to  
confirm proper wiring connectlons and motor rotation 

For each motor drwe set selector sw~tch to remote control mode and repeat "bump" 
operation to conf~rm proper wiring connectlons and motor rotation 

For each motor drive, confirm that startlstop pushbuttons, remote/local and 
manuallauto select sw~tches, and runlstop hght indications are functronal and proper 

Check all l~nkagelmechan~cal connections between actuators and driven dampers, 
valves, etc and confirm operating clearances 

Assure that actuator and drtven equipment are free to  stroke through the complete 
operatlng range 

Checklconfirm that all power wring to actuators is properly installed, Including proper 
wire gauge 

Check,confirm that all s~gnal wirlng to actuators is properly installed, including proper 
wire gauge and sh~eldmg 

ChecMconfirm that all actuators are properly grounded 

For each actuator, check that any unconnected wires which may terminate in the 
actuator housmg are properly taped and msulated and protected from shorting to the 
housmg or  other adjacent wirlng 

Check that all actuator junctlon box housings are properly gasketed and t~ghtly closed 
to meet environmental integr~ty requirements 

Check that each actuator control loop IS md~v~dually protected by fuse or  circult 
breaker of proper value 

Megger test all actuator power and signal w~ring for insulation integrity 

Assure that actuator and driven equipment are "unloaded" (or at minimum load) for 
initla1 start, 

For each actuator, set selector sw~tches (as appl~cable) to local manual control mode 

Power up each actuator (power) circuit ~nd~vidually and check for short circuits and 
blown fuses or  clrcult breakers 

At the local control s ta t~on mdiv~dually stroke each actuator through its operatmg 
range to confirm proper wiring connections and response to  increaseldecrease s~gnal 
inputs 

For each actuator, set selector sw~tch to remote manual control mode and repeat 
actuator stroking through its operatmg range to confirm groper wiring connections 
and response to ~ncreaseldecrease signal inputs 



For each actuator, confirm that increase/decrease pushbuttons, remotehocal and 
manual auto select s w ~ t ~ h e s ,  control panel lndlcat~ons lncluding ~ncreaseldecrease light 
indicat~ons and analog inputloutput feedback displays, and Iimit switch operation are 
functional and proper 

Check mechanical installation of temperature transmitters, including thermowell for 
locat~on and compatible Iength of transm~tter sensor 

Confirm that temperature transmitter range is compat~ble w t h  process requirements 

Confirm temperature transmitter cahbrat~on per manufacturers test instructions 

Check temperature transmitter slgnal w r e  connectlons 

Confirm that slgnal wire shielding connect~on IS not terminated a t  the temperature 
transmitter 

Confirm that s~gnal wlre shield~ng connection is properly terminated at the control 
panel 

Confirm that s~gnal wire lrom the temperature transmltter is connected to  the proper 
terminals in the control panel 

Confirm that temperature transmitter condu~t  connectlons are secure and meet 
environmental integrity requirements 

Confirm that temperature transm~tter mounting is secure and free from wbration 

Check mechanical installat~on of pressure and differential pressure transmitters, 
including root isolation valves for each process connection 

Confirm that all pressure Instrument sensing hnes are cont~nuously "sloped" toward 
the anstrument in accordance wlth manufacturer's requirements 

Confirm that all pressure Instruments include local process sensing instrument 
isolation and drain valves 

Confirm that all differentla1 pressure mstruments addit~onally include local 
equaiiza tion valves 

Confirm that pressure and differential pressure transmitter ranges are compat~blewth 
process requirements 

Confirm pressure and d~fferent~al pressure transmltter callbration per manufacturers 
test instructaons 

Check pressure and d~fferent~al pressure transmitter s~gnal wire connectlons 

Confirm that signal wlre sh~e ld~ng  connectaon is not terminated at the  pressure and 
differentla1 pressure transmitters 



Confirm that signal wlre shielding connect~on is properly terminated a t  the control 
panel 

Confirm that s~gnal wire from the pressure and d~fferent~al pressure transmitters are 
connected to  the proper term~nals in the control panel 

Confirm that pressure and dlfferent~al pressure transmltter condu~t  connections are 
secure and meet environmental mtegrity requirements 

Confirm that pressure and differentla1 pressure transmltter mountings are secure and 
free from vibration 

Place all final control elements In manual mode and start system 

Check system operation In manual mode (pressure, temperature, flow modulation 
response) 

Transfer system from manual mode to automatlc mode, loop by loop, while o b s e ~ n g  
that system operat~on IS proper 

Mod~fy system control parameters, as necessary, to achieve proper automatlc 
operation 

Select and start a scanner cool~nglpurgmg alr blower 

Confirm that the blower logic system ind~cates the correct running status of the 
operating blower and the correct shutdown status of the stand-by blower 

Shutdown the operating low scanner air blower and confirm that a low discharge 
pressure will lnltlate the start-up of the stand-by blower 

Confirm that the blower log~c system indicates the correct runnmg status of the stand- 
by blower and that an alarm has sounded to indlcate the blower fadure and transfer 

Repeat steps 56 through 59, but select and start the opposite scanner air blower first 

Leave one scanner alr blower runnlng 

For each boiler, turn on smnner coollng/purgmg air a t  each burner 

Establish each burner In operat~on in turn and determme that scanners m other non- 
operatlng burners do not sense flame 

Adjust scanner sightmg and sensitivity to rel~ably momtor associated operating burner 
flame 

Simulate a no flame condition and allow the flame monitor logic system to sound 
alarm and mdlcate flame fault for the specific burner being tested 

When all burners are operatlng, confirm that the log~c system Indicates the lnd~v~dual 
burner operate status 



67 When all burners are shutdown, after having operated, confirm that the logic system - .  

rnd~cates the shutdown status 

68 Repeat steps 62 through 67 at each bo~ler for all burners 

4 5 6 Acceptance Schedules 

All I&C equipment w~ll  have been delivered to Mongoha by early March 1993 UE&C is 
currently assisting the Mongol~ans with the mstallation work The projected delivery dates 
of remarning components will support ongoing efforts to successfully complete thls portlon 
oE the project 

Due to the many special language, cultural, work ethic and technrcal skill problems associated 
wth  this project, the poss~bihty exists that all of the planned work will not be accomplished 
by the end of March or m~d-April when the team IS currently scheduled to  leave Mongolia 
If necessary and funds are available, the UE&C team can be extended beyond that The key 
is to automate the pulverrzer controls on as many high pressure and low pressure boilers as 
possible withm remalnlng schedule and budget constraints 

The team IS training the Mongolians rn the installation and operat~on of these control systems 
so that they can successfuIly complete the rnstallatron of any pulverizer systems on boilers 
whrch might not be completely mstalled by the time the team leaves Mongoha 
Unfortunately, ~t IS not poss~ble to know how long ~t will take to convert pulverizer 
controls to  automatrc untrl after the first low pressure a&h~gh pressure boller are completed 
If thls project were bemg performed In the United States, rt would take approximately 10 to 
12 weeks (includmg unrt outages of one to two days for tre-ins and check-out of each boiler, 
one at a time) Given the uncertarnties which exist on this project, only after the first several 
un~ts  are converted will we be able to make reliable schedule projections However, we 
expect that a minlmum of half of the h~gh pressure and low pressure pulverizer systems w11 
be completed by the end of March or m~d-April 

It is UE8cC's oplnion that the installat~on of the envis~oned pulverizer control systems will 
leave the Mongohans w ~ t h  a favorable impression of what United States technology can do 
for them and allow them to bu~ld on and enhance these control systems as additional funding 
and projects develop 
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I RESP 
d UNITED ENGINEERS and CONSTRUCTORS, INC E and P HEDULE EMERGENCY HEAT and POWER PROJ No 1 

ITEM SPEC 1 DESCRIPTION EST COST SOURCE SHIP ON SITE SHlPlNG STATUS/COMMENTS 

* 
No 1 USE LOCATION 1 DISCPLN ($1000) COUNTRY DATE DATE MODE 

FOB I 
Factory 

COAL MINE PROCUREMENTS 

Purchased in Russia 

Shlpment Slipped to Contlnued Rall Problems 

FOB 
UB 

S 

F 
A 

21 Mar 93 
54 

RUSSIA 

Made Air Charter Recelved inspected and Complete 

20 Dec 92 

u s  

RAIL 

PDC 

MECH 

28 Feb 93 

AIR 

125  

- 
18 Dec 92 

PDC 

MECH 

l l B  

Belting Shlpped 12/26/92 Received Inspected and Complete RUSSIA 
S 
F 
A 

52 MM DIA WIRE ROPE 

BAGGA NUUR MINE 

1 1 A  

S 

F 

A 

1 2 

Partial Shlpment Made Air Charter 

Balance Shipped via Ocean U S  

20 Dec 92 

7419 
002 
5029 

7419 

002 

5029A 

26 Dec 92 

PDC 

MECH 

18 Dec 92 

AIR 

349 

PDC 

MECH 

1 3 

P 0 was Placed 

10 Mar 93 RUSSIA 

S 

F 

A 

AIR 

52MMDIA WIREROPE 

BAGGA NUUR MINE 

7 Jan 93 69 

7419 
002 
267 3 

S 

F 

A 

RAIL 24 Feb 93 

25 

This Is a TemporarpPortable System Not the Permanent1 
Statlonary System Origmally Planned 
Ship vla Air Contalns Labeled (Hazardous) Cargo 8 Feb 93 

OCEAN1 

RAIL 

lnqury Forwarded Blds Recelved Item Deleted from Prlorlty Ust 

1600 MM WIDE CONVEYOR 
BELT 
BAGGA NUUR MINE 

7419 

002 

225 1 

DEH 

MECH 

1 4 

25 
17 Feb 93 

MAD 

I & C  

1 5 

Bulk of Equlpment Is in country 

20 Nov 92 

ITEM DELETED 

I 

FLEXIBLE VENTILLATION 

PIPE or DUCTING 

NILAHAH MINE 

22 Jan 93 

16 S 
F 

A 

AIR 
1-8 

P 0 Placed to  US Manufacturer 

7419 

002 

238 1 

S 
F 
A 

7419 
002 
252 10 

PDC 

MECH 

U S  

1 7 S 

F 

A 

P 0 Cancelled due to  Project Fundlng and Transport Issues 
(Weight ilmits on air shipments) 1 8 F  

MULTI STAGE WATER PUMP 

AND MOTOR 

NILAHAH MINE 

U S  
PORTABLE GAS 
DETECTORS 
NILAHAH MINE 

714 

7419 
002 
400 1 

PDC 

MECH 

U S  

7419 
002 

137 2 

U S  

21 Mar 93 

BULL DOZERS 

SG or LOCAL MINES? 

10 

7419 

002 

267 4 

21 

SCA 

ELEC 

1 9 

S 
F 
A 

RUSSIA 
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S 

4 F  

A 

ZIPPER SPUCES 

I 
ITEM DELETED 

S 

A 

LOCOMOTiVE EATERIES 

2 Mar 93 

S 

F 

A 

RAIL 
28 Feb 93 

1 10 

U S  

1 11 

U S  

RUSSIA 

SCA 

ELEC 

7419 

002 

Rall Problems C~ted PDC 

MECH 

AIR 
1 

ITEM D E L m D  

HARD FACING WELD RODS 7419 

002 

400 12 

10 Mar 93 

COPPER WIRE FOR RE 

WINDING MOTORS 

75 

7419 
002 
400 10 

Inquiry forwarded Bids Received Item deleted from Prlorlty Ust by FEM PDC 

MECH 

AIR 

HOUSE ROLLERS/ SHAFTS 
ESH 15/90 DRAGUNE 



UNITED ENGINEERS and CONSTRUCTORS, INC E and P HEDULE EMERGENCY HEAT and POWER PROJ NO 1 
ITEMJSPEC I DESCRIPTION I RESP I EST COST 1 SOURCE I SHIP 1 ON SITE I SHIPINGI STATUSICOMMENTS 

BF 
($1000) COUNTRY 1 DATE 1 DATE ) M- 

a 
)No USE LOCATION 1 DlSCPW 1 

Est~mated Best Del Date 

f 

18 Apr 93 

RAIL RUSSIA 

S 
F 

A 

Estlmated Best Del Date 
To be Confirmed at P 0 Placement 

1 

5 Apr 93 RUSSIA 
S 
F 

A 

Estimated Best Del Date 
To be Confirmed at P 0 Placement 

Insufficient Funds 

28 Mar 93 

P 0 Unlikely Insufficient Funds and 
Letter of Cred~t Issue 

RAIL 

15 Mar 93 
1 128 

RAIL 

I 
ITEM DELETED 

insufficient Funds 

PDC 

MECH 

GENERATOR FOR 
DRAGUNE 

ESH 10/70 

1 12A 

I ' 

PDC 

MECH 

21 Mar 93 

I 
ITEM DELRED 

1 
Estimated Best Del Date 
To be Confirmed at P 0 Placement 

1 

110 

7419 
002 

S 
F 

A 

100 

7419 
002 

28 Feb 93 

S 
F 

A 

1 15A 

1 1 3  

GENERATOR FOR 
DRAGUNE 

ESH 20P0 

RAIL 

RUSSIA 

PDC 

MECH 

RUSSIA 

S 
F 
A 

1 158 

28 Feb 93 

item deleted due t o  insufficient funds Vendor Contact Difflcuitly and posltion on Priority Ust 

25 Feb 93 

1 
ITEM DELETED 

PDC 

MECH 

S 
F 

A 

1 14 

6 1 
7419 
002 

PDC 

MECH 

RUSSIA 

2 1 
21 Mar 93 

S 
F 

A 

1 
ITEM DELETED 

I 
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78 
7419 
002 

400 11 

PDC 

MECH 

RUSSIA 

EXCAVATOR COMPRESSOR 
FOR ESH 10170 13/50 6 5/45 

3 
7419 
002 

PDC 

MECH 

RUSSIA 

POLAND 

U S  
S 
F 

A 

DOZER TRACKS 

9 
7419 
002 

EXCAVATOR COMPRESSOR 
FOR EKG 81 

EXCAVATOR COMPRESSOR 
FOR EKG 4 6 EKG 5A 

1 15C 

1 16 

8 Feb 93 

106 

Partial Shipment Made Air Charter (39mm) 
Balance Scheduled to Ship from Russla by Rall on 2/28/93 
Rail Problems Cited for Delivery Slippage 

21 Mar 93 US 
RUSSIA 

S 
F 
A 

2 1 

BRUSHES FOR ELEC 
MOTORS 

7419 
002 

PDC 

MECH 

1 17 

RAIL 28 Feb 93 

Includes cabimg for Installation of Instrumentation Components for Power Plant 3 

Partial Shlpment Made Air Charter Balance Shlpped via Ocean 

20 Dec 92 
U S  

S 

F 

A 

26 Dec 92 

7419 
002 

BLAST INITIATION SYSTEM 
MATERIALS 

(DETONATION CORD) 

7419 
002 

AIR 

18 Dec 92 

2 2 

Beltlng Shipped 12/26/92 from Russla Received Inspected and Complete 
7 Jan 93 

33 
DUMP CAR PARTS 

PDC 

MECH 

7419 
002 
5026 

SCA 

ELECT 

RAIL 
S 
F 
A 

S 
F 

A 

PDC 

MECH 

BALANCE OF WIRE ROPE 
VARIOUS SIZES 
EN SG & NllAHAH MINES 

315 5 

7419 

002 

113 1 

RUSSIA 
PDC 

MECH 

BALANCE OF CONVEYOR 
BELTS VARIOUS WIDTHS 
BN SG & NILAHAH MINES 

2 3 

TRAlUNG CABLE 

125 000 Ib 13 Spools 

BN & SG MINES 

269 

7419 
002 
267 2 

174 14 



12 4 17419  COAL CRUSHER PARTS I PDC I I IS I I I I lsuppller Failed to I-'ro\ 

E 1 I I litem deleted from lcst 1 

t 3 

Best Delivery Date Quoted by Suppller 

16 Apr 93 RUSSIA 

S 

F 

A 

PARTS ON SITE wa off Project Arrangements between Mlnlstry and Suppiler 

item deleted from list 

f 

O i  

RAIL 26 Mar 93 

2196 

i 

N A 

RAIL 

PDC 

MECH 

Shcpment Released with Corporate Guarantee 2/1/93 (Partial) 
Balance to Ship 2/15/93 1 Feb 93 

Major Overhaul in Russca 

f f 

TRUCK ENGINE SPARE 

PARTS 

BN&SG MINES 

3 1 

0 

S 

F 

A 

26 Feb 93 
421 

S 
F 
A 

RAIL 

I 

RAIL 

7419 

002 

5027 

RUSSIA 

PDC 

MECH 

3 2 

RUSSIA 
PDC 

MECH 

26 Feb 93 

Vendor Has Slipped Shipping Date from Contracted Date 
Due to Rail Problems 12 Feb 93 

3 5 

Purchase Subject to Additional Funding and Negotiation of Terms & Condttions 

1 

EXCAVATOR SPARE PARTS 
ESH 10170 13/50 & 6 5/45 

BN & SG MINES 

3 3 

5 Mar 93 

S 

y PAGE 3 OF 8 

-\ 

7419 

002 

400 2 

7419 
002 
400 8 

175 

1 

7419 
002 
400 6 

DEH 

MECH 

RMS 3 7A 

Partcai Shipment made Air Charter (174 Tires) 
Balance sh~pped vca ocean (26 Tires) U S  

20 Dec 92 

Partla1 Sh~pment made Air Charter (200 182 AMP HR Batteries) 
Balance to ship via ocean (290 75 and 132 AMP HR Batteries) 

E&PFEB10 XLS 

EXCAVATOR SPARE 

PARTS ESH 20/90 & 15/90 

BAGGA NUUR MINE 

N/A 

S 

F 
A 

PDC 

MECH 

ESH-81 has been del~vered vla off project arrangements between Ministry & supplier 
EKG 5A purch as indicated and dellv to border 12/29/92 Models 10011 & 5112 to be ordered - 
Expect 2/20/93 Ship Date On Site 3/13/93 15 Dec 92 

S 
F 
A 

S 
F 
A 

EXPLOSIVES 

BN & SG MINES 

270 
650 

570 

Item Deleted due to Lack of Funds & Letter of Credit Issue 

18 Dec 92 
AIR 

RMS 

MECH 150 

i 

f 

21 Mar 93 

REV 9 3/2/93 

RUSSIA 
LOCOMOTIVE REBUllDS 

DIESEL ELECTRIC 
SHARlN GOL MINE 

3-4 

RUSSIA 

RUSSIA 

PDC 

MECH 

3-6 
& 

3 b A  

7419 

TIRES & TUBES 

MINE 

S 
F 

A 

3 78 

20 Dec 92 

RUSSIA 
S 
F 

A 

US N/A 

7419 

002 
400 9 

4 Jan 93 

135 
TIRES & TUBES 

7419 
002 
5028 

AIR U S  

RAIL 28 Feb 93 

5634 

ITEM DELETED 
NOT INCLUDED W/ FORECAST OF EXPENDITURES 

S 
F 
A 

RAIL 
7419 
002 
400 7 

MECH 

F 

A 

002 

5028 

18 Dec 92 49 

SCA 

ELECT 

Entire Order to Shcp at one time Shipment Slipped due to Rail Problems 
PO Modcfied due to Vendor Manufpellvery Problems with item 6 of 6 

PDC 

MECH 

0 

NEW EXCAVATOR & PARTS 
EKG5A100115112 
SG & LOCAL MINES 

RUSSIA ITEM DELEIED 

MINE 

S 
F 
A 

VEHICLE BATTERIES 

MINES 

3-8 

EXCAVATOR MOTORS 

BN & SG MINES 

3 9 

DEH 

MECH 

RAIL 

7419 
002 
137 1 

7419 
002 

128 1 

DRILL RIG 1 EA 
DIESEL 
LOCAL MINES 

3 10 7419 
002 
400 5 



UNITED ENGINEERS and CONSTRUCTORS, INC E EMERGENCY HEAT and POWER PROJ No 1 
ITEMlSPECl DESCRIPTION I RESP 1 EST COST 1 SOURCE I SHIP 1 ON SITE ] SHIPINGI STATUSICOMMENTS 

INo 1 USE LOCATION I DISCPLN I ($1000) 1 COUNTRY 1 DATE ( DATE I MODE I 
3 

v - PAGE 4 OF 8 
@- 

E&PFEB10 XLS 

i 

RUSSIA COAL SECTOR 

U S COAL SECTOR 

TOTAL COAL SECTOR 

I 

REV 9 3/2/93 

DRAG UNE BEARINGS 

BAGGA NUUR MINE 
RUSSIA 

3 11 S 
F 
A 

PDC 

MECH 
28 Feb 93 

7419 
002 
400 3 

75% 

25% 

Vendor has slipped ship date due to railroad problems 
4 

21 Mar 93 RAIL 

4025 8 

1357 9 

5383 7 



UNITED ENGINEERS and CONSTRUCTORS. INC E and P SCHEDULE EMERGENCY HEAT and POWER PRO ' "I- ' 

ITEM I SPEC I DESCRIPTION I RESP I EST COST I SOURCE ( SHIP 1 ON SITE I SHIPIN 
(No I USE LOCATION I DISCPLN ] ($1000) ( COUNTRY ) DATE I DATE / MODE 

1 I I I I I I I 

POWER PLANT PROCUREMENTS 

t 

11 3 A 17419 IMISC AC MOTOR DRIVES I WEC I 1 IS 1 I 1 IPartial Sh~pment 

FOB 

UB 

4. X 

1 1252 4 [PP 3 I 18 Dec 92 ] 20 Dec 921 

FOB I 
Factory 

Shipment Made Air Charter 

AIR 

Shlp via Alr 

20 Dec 92 

AIR 

18 Dec 92 

Shlp Via Commercial Alr & Charter 

I MECH ( I I I (2 Pairs Purchased 

8 Feb 93 

AIR 

These Drive Units Made First Alr Charter 

t 

w/1 4 

S 

F 

A 

17 Feb 93 

w/l-4 

S 
F 
A 

17 Feb 93 

U S  

WEC 

I & C  

1 1 

U S  
WEC 

I & C  

20 Dec 92 

RTDs 
FOR PC MILS 
PP 3 

1 2  

U S  

AIR U S  

AIR 

P 0 Not Executed Due to  Long Lead Tlme (6 Months) 

7419 

001 

252 1 

7419 
001 
252 2 

43 

WEC 

I & C 

8 Feb 93 
1 5 

18 Dec 92 64 

WEC 

I & C  

Scanners & Special Cable Ship via Commercial Air & Charter 
Cabinets and Fans w~ l l  Shlp Later 

8 Feb 93 

1 
ITEM D E W D  

I 

TRANSMITIERS FOR 

PC MILLS 

PP 3 

S 
F 

A 

S 

F 

A 

DAMPER DRIVES FOR 

PC MILLS 

PP 3 

1 6 

S 
F 
A 129 

17 Feb 93 

PAGE 5 OF 8 E&PFEBlO XLS REV 9 3/2/93 
%J 
C 

4 

6 Jul93 15 Jun 93 

7419 
001 

252 5 

7419 

001 

252-6 

U S  
WEC 

I & C  

1 7 

S 
F 
A 

- 

Estimated Best Del Date 

FEEDER ALARMS FOR 
PC MILLS 

PP 3 

RUSSIAN 170 

34 

S 
F 
A 

7419 
001 
252 7 

PDC 

MECH 

RUSSIAN 
PDC 

MECH 

110 

SCANNERS FOR PC 
FIRING 
PP 3 

ROLLER CRUSHERS 
FOR NO 4 PO 

1 9 7419 
001 

7419 
001 

ID FAN IMPELLERS 
(WHEELS) FOR NO 4 P P 



UNITED ENGINEERS and CONSTRUCTORS. INC E and P HEDULE EMERGENCY HE3J and POWER PROJ No 1 
ITEM I SPEC I DESCRIPTION I RESP I EST COST I SOURCE ( SHIP I ON SITE ) SHlPlNGl STATUSICOMMENTS 

dF 
(NO 1 USE LOCATION ( DISCPLN I ($1000) 1 COUNTRY 1 DATE I DAlE I MODE ( 

2 1A 7419 BOILER TUBING RMS S 
f 

F U S  

2111 P P 4 3 2 D & E 7 3 M T O N S  MECH 147 A 18 Dec 92 20 Dec 92 Balance of Shtpment will Shlp vla Ocean 

S 
F 
A 106  

RUSSIAN 26 Mar 93 5 Mar 93 
POC 

MECH 

1 11 

RAIL 

'Est~mated Best Del Date 

Vendor Sltpped Shipment from Scheduled 12/20/92 Date 
First Shlpment Made 1/26/93 

S 
F /RUSSIAN 

A [ 

RUSSIAN 

7419 
001 

RMS 

MECH 

BOILER TUBING 

PP 4 3 2 D & E 914 TONS 

2 18 

62 
RUSSIAN 

RMS 

MECH 

2 2 

S 
F 
A 

I 

PULVERIZER DRIVE 
PINION BEARINGS FOR 
NO 4 PO 

26 Jan 93 964 

7419 
001 
211 1 

1 
26 Feb 93 

S 
F 
A 

26 Jan 93 

RUSSIAN 

15 Feb 93 

7419 
001 
259 3 

RMS 

MECH 

BEARINGS 
COMBINED WITH 2 2 ABOVE 

2 3 

No longer made Subst~tutes for this heatlng season unllkely RMS 

MECH 

AC MOTORS 3 EA 
COMBINED WITH 2 13 BELOW 

2 4 

No longer made Substitutes for this heating season unllkely 

RAIL 
BEARINGS 40 TYPES 

PP 3 

INCL 
W/ 2 2 

7419 
001 
259 3 

7419 
001 
128 1 

S 

S 

F 

A 

Shtpment Delayed due t o  Rail Problems 

I 
INCL I INCL 

W/ 2 13 

RMS 2 5 

RUSSIAN 

281 

2-6 

RAIL 

2 7B 

PAGE 6 OF 8 E&PFEB10 XLS R R I  9 3/2/93 

S 
F 
A 

7 Jan 93 26 Dec 92 

RUSSIAN 
RECEIVED QUOTE P 0 PLACED 2 7A 

RAIL 

7419 

7419 

001 

267 1 

RMS 

MECH 

RECEIVED QUOTE P 0 PLACED 

RAl L 
2 7C 

2 7D 

AC MOTOR 1 EA 
001 
1281 

F 
A 

RAl L 

CONVEYOR BELTING 

PARTS & MATERIAL 

D PP 

30 Mar 93 
7419 
001 
2131 

7419 

007 

2132 

0 
Item Deleted 

MECH 
COMBINED WITH 2 13 BELOW 
PP3 

RUSSIAN 

Shipment Made on 12/26/92 Received Inspected and Complete 

9 8  
16 Apr 93 

NA3P04 
60 Tons 
P P 4 3 2 D E B C  

NAOH 

60 Tons 

P P 4 3 2 D E  & C 

7419 
001 
2133 

7419 

001 
2134 

INCL ( INCL 
W/ 2 13 

S 
F 
A 

RMS 

MECH 

S 
F 

A 

RAIL 

S 

F 

A 

_ - - -  
30 9 

CAC2 

P P 4 3 2 D E & C  
RUSSIAN 

ACTIVATED COAL 

50 Tons 

PP 4 3 2 0 E  & C 

RECEIVED QUOTE P 0 PLACED 

30 Mar 93 RUSSIAN 

S 

F 

A 

RMS 

MECH 

16 Apr 93 

RUSSIAN 30 Mar 93 

RMS 

MECH 

16 Apr 93 

65 



, ? 

3 

1 

f 

Made First Alr Charter 

ltem Deleted from Prlorlty Ust 

1 

Arrived In UB 12/14/92 

Delivered 12/29/92 

RECEIVED QUO- P 0 NOT PLACED 

RAIL 

S 

F 

A 

1 

29 Dec 92 

1 

1 

RAl L 

AIR U S  

80 

ltem Deleted from Prlority List 

3 

RUSSIAN 

RUSSIAN 

S 

F 

A 

RMS 

MECH 

2 9 

14 

S 

F 

A 

RAIL 

Item Deleted 

+P PAGE 7 OF 8 

< 
-4 

S 
F 

A 

I 
ITEM D E L m D  

1 
84 

18 Dec 92 

RMS 

MECH 

U S  

I 
ITEM D E L m D  

RAIL 

2 13 7419 AC MOTORS 4 EA 

---- 
128 1 PP 4 & D 

---- 

Purchase Is highly unlikely due to  dellvery problems 

NOT INCLUDED W/ FORECAST OF EXPENDITURES 

1 

E&PFEBIO XLS 

0 

RMS 

MECH 

2-8 

i 
20 Dec 92 

7419 

001 

5005 

B A B B l m  INGOTS FOR 

PLAIN BEARINGS 

P P 4 & 3  

2 10 

0 

RMS 

MECH 

No Longer Made Substitutes for this heating season unlikely 

N/A RAIL NOT INCLUDED W/ FORECAST OF EXPENDITURES 

a 

OCEAN 

REV 9 3/2/93 

RMS 

MECH 

2 7F 

STRIP CHART 

RECORDING PAPER 

PP 4 3 & D 

7419 

001 

1 9 1  

38 

S 
F 

A 

8 

S 
F 
A 

NIA 

RUSSIA POWER SECTOR 

U S  POWER SECTOR 
TOTAL POWER SECTOR 

68% 

32% 

7419 

001 

233 1 

RUSSIAN 
RMS 

MECH 

RMS 

MECH 

RUSSIAN 

S 

F 

A 

7419 

001 
213-6 

DtSTRlCT HEAT 

EXCHANGERS 2 EA 

D PP 

MOTOR OPERATED 
REDUCING GEAR 25 EA 

PP 3 

2 11 

MOTOR OPERATED 
REDUCING GEAR 10 EA 
PP 3 

2 12 

RUSSIAN 

S 

O F  
A 

SCA 

ELECT 

18079 

NH3 
TREATING BED MEDIA 

P P 4 3 2 D E  & C 

7419 
001 

7419 
001 

U S  
100 KW DIESEL GENER 
SETS 50 EA 
LOCAL/REMOTE LOCALS 

2 14 

8326 

2640 5 

7419 
001 



I {GENERAL PROCUREMENTS ]FOB  FOB 1 1 I I 1 1 1 Factor 1 Factory I 

N A 

COMPUTER HDW & SFW REM S 

N A 

Item Deleted 

U S  

NA 

Arrlved In UB 12/14/92 

Deltvered 12/29/92 

S 
F 
A 

N A 

29 Dec 92 

1050 

U S  

In UB 

RHK G 1 

0 

S 

F 

A 

S 
F 
A 

G 5 

FRElGHT FORWARDING 

COMPANY 

RUSSIAN 

RHK G 2 

27 

I 

S 
F 

9 Nov 92 

RUSSIAN 

Arrlved In UB 12/14/92 
Delrvered 12/29/92 

RUSSIAN PROCUREMENT 

REP / AGENT 
ENERGOMONTAGE 

REM 

MECH 

G 3 

RUSSIAN 
7419 
001 

In UB 
S 
F 

A 

29 Dec 92 

9 Nov 92 

5 

U S  

U S  
29 Dec 92 

7419 
001 
5015 

A 

FAX MACHINE 

G-6 

G 7 

Arrived ~n UB 12/14/92 
Delwered 12/29/92 

S 

F 

A 

U S  
S 
F 
A 

r 
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SATELUTE COMMO DISH 

FOR IN COUNTRY OFFICE 

1 5025 

REM 

PHOTOCOPIER 

FOR IN COUNTRY OFFICE 

7419 
001 

5024 

1 

3 

2 

G 9  

I 

5 Nov 92 

G 10 

E&PFEB10 XLS 

REM 

MECH 

S 
F 
A 

7419 
001 
5019 

WEC 

I & C  

29 Dec 92 

7419 
001 

RUSSIA TOTAL PROJECT 
U S TOTAL PROJECT 
TOTAL PROJECT 

62% 
38% 

REV 9 3/2/93 

FOR IN COUNTRY OFFICE 

TEST EQUIPMENT 

FOR STARTUP CREW 

G 8 

Arrwed In UB 12/14/92 
Delivered 12/29/92 

N A 

0% 

100% 

MECH 

STANDBY DIESEL GEN 
SET 5 W 
FOR IN-COUNTRY OFFICE 

7419 

001 

5022 

REM 

MECH 

7419 
001 
5021 

234 8 
M K TECHNICAL 
ASSISTANCE FOR 
COAL MINES 

Includes 144 851 Allowance for Contlnulng Services & Blast Training S 1  

13268 
13328 

6 

5839 7 

REM 

MECH 

2 WAY RADIOS 

DEH 

MECH 
F 
A 

3517 3 
9357 

U S 

1 

RUSSIAN GENERAL 

U S  GENERAL 
TOTAL GENERAL 
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APPENDIX B 

I&C TRIF' REPORT- JULY 1992 

Pulverrzer Operat~on 

The coal pulvenzers are the ball m111 type, which is a low speed and high capacity machine 

Plant personnel run the pulverizer and feeder at full speed until the pulverized coal (PC) bunker B 
full The  operatmg instructions require three meters of coal In the pulverized coal bunker in order 
to fire coal Total depth of the pulverized coal in the bunker is nine meters Plant personnel 
manually check the bunker level every hour when the unit is in operation Bunker level checlung 
is accomplished utiliz~ng a futed pulley and weight measuring system in each PC bunker (the weight 
is lowered to  the top of the pulverized coal bed withln the coal bunker) The  rope is marked to 
mdicate level 

The  high pressure boilers each have two pulverizers and may be operated with a slngle pulverizer 
This would mean that three (3) burners are in operation, and that two (2) burners on one wall and 
one burner on the other wall would be in servlce 

It should be  noted that the operation of the ball m~lls (pulvenzers) are identical for the high pressure 
boilers at the Ulaanbaatar and Darkhan power plants * A diEference was noted in the control philosophy of the low pressure boiler pulvenrer operation at 
Power Plant No 3 in Ulaanbaatar The damper wh~ch controls air flow to each pulverizer is a 
manual damper The high pressure boilers and all the Darkhan bollers have motor dnven dampers 

The  dampers on the high pressure bo~lers at Power Plant No 3 and all boilers at Darkhan are 
designed to be  automatically controlled They maintain mill outlet pressure with a motor driven air 
flow control damper These pulverizers also have a hot air damper and a tempering alr control 
damper Therefore, each pulverizer has three motor operated control dampers 

It should be  noted that pulverizers in the United States typically have pneumatic drlves and not 
electrical drlves All Mongolian power plants DO NOT have a compressed alr system available If 
a control system is not properly tuned, lt will cause the damper drlves to hunt (cycle) This results 
in continuous motor operation and in time failure of the motor A pneumat~c system would be more 
forgiving and able to maintain continuous cycling 

Drfference In Desrgn of the Low Pressure Bo~lers 

The low pressure boders utilize the tempering air damper to  control mill pressure while the hot air 
damper controls mdl outlet temperature The a n  flow control damper is manual This has a direct 
Impact on the control of pulverizer outlet temperature and pressure It IS known that automatic 
control has not been accomplished for many years on these low pressure boilers 



It should be noted that the pulver~zers on low pressure boders in the U n ~ t e d  States would have a 
(I) damper operation arrangement s ~ m ~ l a r  to the high pressure bollen, i e ,  three damper operators 

When an attempt is made to use the tempering air damper to control flow, flexlbil~ty 1s relinquished 
along w t h  good pressure and temperature control The operator is forced to pick either temperature 
o r  pressure control and place the system In manual The alr flow control damper is located In the 
common alr h e  after the hot and tempering alr ducts discharge the air into this duct 

Pulverizer Temperature 

The pulverizer temperatures should be as follows (per design conditions on Sharmgol coal) Note 
that these bo~lers burn Bagga Nuur coal which IS higher in ash and molsture content and lower in 
heating valve than Sharmgol coal 

Tempering air at 214 "C 62 6%* 

Hot  air at 336 "C 77 4%* 

Pulverizer Inlet temperature 320 "C 

Pulverizer outlet temperature 60 "C 

*Percent of the total air flow through the pulver~zer 

The  actual hot air temperature IS approximately 318 "C, ~t should be around 362°C The  air 
temperature at the pulver~zer Inlet is 310 "C The pulver~zer outlet thermocouple is wired directly @ to the controller Temperature transm~tters are not requlred Plant personnel would like RTDs in 
place of the thermocouples and UE&C concurs with t h ~ s  

Pulverizer Pressure 

The  pulverizer outlet pressure should be -30 mm of water column T h e  pressure occasionally reached 
-80 mm and has gone beyond the range of the meter 

Pulverizer A~rlFuel Ratio 

The  ex~sting control system can not compensate feeder speed for the d~fferent types of coal being 
fired (BTU correction & mo~sture) 

T h e  coal feeders to the pulverizer had AC motors whlch have been changed to  DC drives 

Pulverizer By-Pass 

The  Pulverizer outlet high temperature sw~tch automatically closes the hot alr damper when the 
temperature is h ~ g h  However, it does not reopen ~t This high temperature switch also opens the 
cold air damper and opens the pulverner by pass dampers 



The pulverizer air dampers, located between the pulverizer and fan, will close when the pulverizer 
is out of s e m c e  The pulverizer by pass dampen are ducted into the system after a shutoff damper 
located before the pulver~zer fan 

During normal operation the controls are In manual with signals used as indicators only T h e  hot air 
damper is full open and the temperrng air damper n open about 5 to 10% 

The pulverized coal bunker feeders Lan be controlled remotely The  speed of the feeders can be 
controlled from the control board by the operator, I e, not automatically 

The operators stated that the damper drives w1l1 work with a remote control signal lf new motors can 
be furnished The gearing and motor controls d o  functron and do not need replacement The 
pulverizer coal bunker outlet valve (feeder) motors are in poor condition and need to  be replaced 
These feeders should be included on a future list because of the amount of work and cost involved 

The  speed of indlvldual pulverized coal feeders to the burners cannot be independently changed, I e 
all feeders on a pulverizer w~ll change speed at the same time A common D C  generator provldes 
the D C  current for all three feeder motors on each pulverizer The speed control for the D C  feeders 
is funct~onal but new DC motors are required 

Coal Flow 

The  operator cannot monitor coal flow to o r  from the pulverizer If the raw coal does hang up m 
the bunker, the pulverizer wlll start to deplete its coal supply 

@ The operators have discovered that by lowering the pulverizer outlet temperature to  45 to 50 OC, the 
pulverizer explosions decrease However, coal transport becomes a major problem and hang ups m 
the pulverized coal bunker are frequent When the pulverlzer outlet temperature IS less than 45 "C, 
the coal in the pulverized coal bunker IS too most  This leads to plugging problems in the pulverized 
coal bunker and subsequent loss of coal to the burners 

During the shut down of the pulverizers, they do have explosions Durmg the years of 1988 and 1989 
coal explosions occurred almost every day Last year, the number of explosions was reduced to  forty- 
two Explosions now occur approxrmately once a month When new control systems become 
operational, Frequent exploslons should become a thing of the past 

UE&C has had numerous discussions and informal trarning sessions with plant operatmg and 
maintenance personnel regarding exploslons and proper pulverizing system operation and control 

The  operator will try to increase the vacuum wlth~n the pulverizer after feeder shut down Pulverizer 
outlet temperature has dropped as low as 38 "C with VERY poor burner operation The  operators 
would hke to know if it 1s possible to dry the coal before i t  enters the pulverlzer This is possible 
with changes to the coal handling system, but would be expenswe for thls project 

The operators stop the pulverizer each day to examrne it for budd up of coal pockets If budd up 
IS found, it requires cleaning of the coal in t h ~ s  area It requlres three days of pulverizer down time, 
~f cleaning 1s requlred 



The burner air dampers D O  NOT work because the motors need replacement New motors are 
required but the gears and motor controls are In workmg conditton 

Pulverized Dampers 

The dampers are in poor condition 

The damper drives will operate in manual and do not have to be replaced However, new motors 
will be required in order to operate these dampers In remote manual operation 

The control signal to drive units and from transmitters w~l l  be 0 - 10 V D C  pulse signals 

Pulverizer Design 

The boiler design requires the alr temperature to be 336 OC after the air heater 

The Russian design requires 320 OC hot alr temperature to the pulverizer inlet 

However a normal temperature of only 280 "C is currently available to the pulverizer The  operators 
have the system in manual to maintain a hlgher pulverizer ~n le t  temperature At times they are able 
to get the inlet temperatures up to 300 to 320 OC however, a temperature of 326 OC a requ~red for 
wet coal 

The boilers were designed for a coal with a moisture of 17% (Shann Go1 coal) However, currently 
the moisture IS in the 25 to 35% range (Bagga Nuur coal) 

The airlcoal mlx leaving the pulver~zer IS deslgned for 60 "C. (140 O F ) ,  but is currently 40 "C (104 O F ) ,  

with 36 OC (97 OF) being on the low end 

NOTE1 A coal fired plant In the United States would have a pulver~zer outlet temperature of 
approximately 82 OC (180 OF) This means lower combustion effic~ency for the Mongolian boilers 

An EPRI (Electric Power Research Institute) Report CS-1883 1, dated February 1987, t~tled 
"PREVENTION, DETECTION AND CONTROL OF COAL PULVERIZER FIRES AND 
EXPLOSIONS" indicates that the average overall rate of explosions for a coal fired plant is three 
explosions in ten years The term explosions lncludes severe puffs, as well as explosions This data 
was based on  361 indiv~dual coal fired generating plans out of the 1,333 in the United States in 1980 

The report ind~cates that three expIosions per year were found in only a few extreme cases To date, 
the best that No 3 Power Plant has been able to do wlth current controls 1s 12 or more per year 

Purge 

The operating manuals requlre a fifteen minute purge of the boiler before a unit can light off on  any 
fuel However, the operators may start a boller as they wlsh and purge for as long as they w s h  No 
safety interlock is in place to prevent this, 



The Russians d ~ d  prowde a safety system for the bo~lers However, t ~ m e  has taken a toll on the 

@ system, thus today rt IS without value 

Type of Coal 

The number of hours of pulverizer operatlon to provide a full twenty four hours of coal for boiler 
operat~on w~ll  differ wlth the type of coal The coal feeders are normally run at one speed 

Sharing01 Coal requlres 16 hours of pulver~zer operation for a 24 hour per~od of boder operation 

Bagga Nuur coal requires 4 hours of pulverizer operation for a 24 hour period of boiler operation 

Shivee-Ovoo Coal requires 24 hours of pulverizer operat~on for a 24 hour period of boiler operatlon 
This was based on only three days of operat~on Thls IS a new coal mine In Mongolia 

No comment was made on the Nilakah coal 

Safety 

There was a concern ra~sed during a meeting with operating personnel that the high pressure boilers 
and the budding would not pass local Inspection The boller and building inspectors were at the site 
during the annual shutdown which occurred during July 

The Chief Engineer Indicated that t h ~ s  should not be of concern and d ~ d  not believe the inspectors 
would shut down the h~gh pressure plant The power plant personnel are unable to locate a large @ crane to repalr the roof(wh~ch has panels whlch are f a h g  in places) The Russlans did have a crane 
at the plant of the required capac~ty, however, it has been returned to Russ~a The crane would have 
to be rented from Russ~a which requlres hard currency 

Motors 

Two pulverizer motors are needed In the hlgh pressure plant The drawing showed both motors 
would have clockwise rotatlon However these motors did not appear on the final emergency spare 
parts list 

Oxygen Monitor 

BOILER FLUE GAS OUTLET 02 - The plant is unable to continuously measure the boiler 0, in 
the flue gas outlet duct The excess alr should be 16% per bo~ler des~gn data It a currently 
estimated to be about 12% 

Bo~ler Notes 

Bollers 1 through 6 are low pressure boders, whle units 7 through 13 are hlgh pressure 

Boiler 5 - The low pressure boder requlres furnace tubmg replacement The operators belleve the 
pulverizer system can be  kept In operation for one year The coal plping from the pulverizer and 
burner coal plping is now 3 to 4 rnm in thickness and should be 6 rnm It would take about two 

5 



months to replace this piping The operators believe the current piping wll last through the wnter  
season 

Boiler 6 is direct fired from the pulverizer through the primary air fan to the burner A problem on 
th~s  boder is that the PA fan is in very poor condition and requires servlce Boilers 5 and 6 are set 
up for direct start-up on coal without oil ignitors This requires an additional burner located on the 
boiler side wall It was stated that this was not the normal start-up sequence but only an experiment 

The operators connected the pulverizer outlet plping d~rect to the burners w~thout class~fiers to 
remove any heavy part~cles This pulverizer (like all the other pulverizers) is under negat~ve pressure 
The pulver~zer fan IS located between the pulverlzer and the burner The pulverlzer coal bunker is 
no longer used It was not a surprise to learn that this pulverlzer air fan had problems Fan parts 
are wearmg out very quickly 

NOTE1 Most U S manufacturers normally pressurize ball mills to keep the fans out of the coalfa~r 
stream The ABB - Combustion Engineering (CE) medlum vertical spmdle type pulver~zer normally 
has the fan In the airlcoal stream The CE fan IS designed to handle these very abraswe conditions 
However, the CE pulverizers have internal classifiers built into the pulverlzer 

Bo~ler 7 - A problem was found with pulver~zer 7B ~nlet, which caused sparks and coal pockets build 
up coal resultmg in a large number of explos~ons No explosions have occurred during 1992 on t h ~ s  
pulver~zer since changes to the housmg were made to ehminate the coal pockets Pulver~zer (7A) 
had eleven explos~ons In 1991 

Boiler 9 - This boiler is out of service because insulation material and weld rod to complete repairs 
are not available 

Bo~ler 10 - T h ~ s  unit is in continuous operation without requlred routine maintenance The 
operators are concerned that t h ~ s  unit will fall because of the lack of routine maintenance 

Boder 12 - T h ~ s  boiler has the same type of problem as 13, however the mspector has not shut this 
u n ~ t  down at t h ~ s  time According to the operators the pulverizers on bo~lers 12 and 13 are 1n good 
condition It takes about two months to replace the tubes on one boiler 

Boiler 13 - This boder has been out of service for two years, and cannot be placed in operation 
because the tube th~ckness In only 2 mm and lt should be 6 5 mm The bo~ler inspector found this 
to be true in the boiler back pass and In the furnace section 

The operators feel that if the tube problem on boiler 13 could be corrected, it could be a very 
rehable unit because all other systems are In good cond~tion 

Bo~ler Rankmg Best to Worst 

Low Pressure Boilers 1, 2, 3, 4, 6,  5 

High Pressure Boilers 10, 7, 9, 11, 8 



* High pressure boders 9 and 11 will be 1 and 2 In availab~hty after the capital ~mprovements 

Capttal ~mprovements were underway on bo~lers 9 and 11 Boiler 9 was scheduled to be completed 
by September 1 and bo~ler  11 to be completed by August 1 

Boiler 8 has a large number of holes In the furnace caslng whlch will not permlt the bo~ler  to be 
operated under negative pressure 

During the months of December, January, and February four high pressure and five low pressure 
bollers are  requ~red to be  In operatlon to meet heating demand 

Two hlgh pressure bo~lers (Unlts 12 and 13) and two low pressure (Units 5 and 6) were not 
operational at the time of the triplv~sits reported herem 

High Pressure Boilers - Control Rooms 

The control room located nearest the low pressure bullding has the controls for bo~lers 7 , 8  and 9 and 
turbtnes 5 and 6 The  second control room has the controls for bollers 10,11,12 and 13 and turbines 
7 and 8 

Darkhan Spare Parts 

No boilers are out of service due to explosions Boilers 1, 3, 5, 6,  8, and 9 are primary w t h  bo~lers 
number 4 and 7 as secondary unlts Boders 2,4, G and 9 are under cap~tal  repair t h ~ s  summer (1992) 
Boiler 2 1s now complete (July 28) and all other umts w ~ l l  be  ava~lable by October 

Bollers 7 and 9 cannot be on h e  at the same tune because of a shortage of a forced draft fan motor 
Boiler 8 also needs a new forced draft fan motor 

Technical Terms (Nomenclature) 

T h e  followmg IS a list of pulver~zer terms 

Ball Mill (Pulverizer) - This type of pulverizer reduces the coal to a very fine powder T h ~ s  is 
accomplished In a large drum turnmg at a very low speed (about 17 to  20 RPM) with small balls (40 
mm) doing the crushmg The balls w~l l  mut with and cause the coal to become pulverized Balls can 
be added durmg mdl operatlon The balls do wear and become less effective These balls normally 
are cont~nuously used untd completely worn Rdey Stoker Corporatlon and Foster Wheeler Energy 
Corporatlon ( ~ n  the U n ~ t e d  States) manufacture pulverizers of this type 

Cold A r  Damper - An openlclose ( O K )  damper will open when the pulver~zer IS out of service The 
damper permits ambient alr to enter the mill and is located downstream of the hot and temgermg 
air dampers, which close when the pulverizer is out of servlce 

Hot A r  Control Damper - A modulatlng damper located in the high temperature alr duct to  the 
pulverizer The air temperature in thls case should be about 336 OC (620 OF), and about 62 6 %  of the 
air flow should go through t h ~ s  duct 



Hot A r  O/C Damper - A set of dampers wh~ch permit h ~ g h  temperature air to bypass the pulverizer 
when out of s e m c e  and go d~rectly to the pulverlzer air fan The air temperature In thls case should 
be about 336 "C (620 OF) The two dampers open and a seal damper closes when the pulver~zer is 
out of s e w c e  

Manual Damper - A damper which has to be opened or closed by a handwheel and cannot be 
controlled directly by the boiler operator 

Mod Damper - A damper wh~ch w~l l  modulate based on a control signal in order to maintain a given 
downstream temperature or  pressure 

Mlll - Refer to the ball m~ll (or pulverizer) 

O/C Damper - A damper which w~l l  automatically open o r  close due to control logic or  by the actlon 
of the operator 

Pulverizer - Refer to ball mlll wh~ch is a type of pulverizer to grind the coal to  a very fine powder 

Pulverizer Au- Fan - Located between the pulverized coal bunker and the burners This fan creates 
a suct~on pressure to transport coal from the pulver~zer and pulver~zed coal bunker I t  then supplies 
positive pressure to transport the coal from the pulver~zed coal bunker to the burners 

Pulverizer A r  Damper before the Fan - IS e ~ t h e r  opened or  closed and ~s controlled from a swtch 
on the control board 

@ Pulverizer By-Pass Dampers - These o/c dampers by pass the hot and tempering air around the 
pulverizer to the inlet of the pulverizer a1r fan 

Pulver~zer Coal Feeders - located below the pulverized coal bunker Controls coal feed to the 
burners 

Seal Valves - Two seal valves mounted in series are located at the top of the pulver~zed coal bunker 
These valves alternate (one closed and one open) poslt~on to permlt the pulverized coal to enter the 
pulverized coal bunker These valves are not automat~c They operate by weighted dampers counter 
welghing the weight of the coal 

Tempermg A r  Control Damper - A rnodulatmg damper located In the low temperature air duct to  
the pulver~zer The alr temperature rn this case should be about 214 OC (410 OF) About 37 4% of 
the air flow comes through this duct 

Tempermg A r  O/C Damper - A set of open/closed dampers located In the low temperature air duct 
to the pulverizer air fan to by pass the pulverizer The alr temperature In thrs case uses about 214 "C 
(410 O F )  The two dampers open and a seal damper closes when the pulveruer IS out of service 

Reference Data Problem 

All catalog informat~on, blank data sheets, contract documents and records taken from Boston to  
~ o n ~ o l l a & h i c h  were to be utilized during these on-site stud~es were lost by the airlines In sh~pment 
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This resulted in a less effective survey trip/visit and 1s only one example of the many dtfficulties in 

@ doing a project m Mongoha 

Project Goals 

New transmitters to replace the current umts 

Replacement motors for the damper drwes 

Provlde loss of coal flow alarm for raw coal feeders 

New RTDs for pulverizer outlet temperature 

New RTDs and meter to monitor transport air temperature 

New controllers for pulverizer temperature and pressure 

New damper operators for the mill flow control dampers on low pressure bo~lers 

New scanners and coolrng air fans 

The  above project goals are to be accomplished In accordance with the available funds for the 
project 
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APPENDIX C 
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Project Memoranda 

FURNACE EXPLOSIONS 

THE MONGOLIAN EXPERIENCE 

UNITED STATES EXPERIENCE 

On March 2, 1854, at the Fales and Gray Car Works, at Hartford, Connecticut, a one month old 
boller, exploded w t h  terrlfic force, completely destroying the boiler room and the adjoining 
blacksmith shop and badly shattering the main building Nine persons were k~lled outright, twelve 
died later and more than fifty others were seriously injured Like many other boller explosions of 
that time, l~tt le was known about the reasons for the explosion ' 

This event did lead to the action of the Connecticut State Legislature to incorporate an agency to 
be called The Hartford Steam Boiler and Inspection Company, in the sprlng of 1866 Today, this firm 
is the leader In the inspection of pressure vessels for steam bollers ' 

On February 6, 1880, thirty mechanical engineers met in New York City, to form the American @ Society of Mechanical Engmeers (ASME) This action was due to the pubhc outcry related to the 
growng number of boller explosions The ASME would have a significant influence in improving the 
safety of boiler design, through the ASME Boiler and Pressure Vessel Code ' 

On April 16, 1889, a group of boiler makers met in Pittsburgh, PA, to form the American Boder 
Manufacturers Association (ABMA) The purpose of this new association was to create standards 
to "secure safety to the lives and property of all communities where boilers are used " 2  

The May 1889, issue of POWER MAGAZINE, reported the first meetlng of the ABMA. By 
coincidence, the same issue carr~ed a regular column headed "Thn Month's Accidents", because at 
this time boiler explosions were so common Reported in the May 1889 issue of Power were 
fourteen explosions, with 13 people killed and 14 injured 

A uniform specification for safety valves first appeared in the 1914 ASME Boiler Code 

The first fuel trlp application occurred in 1919, on an oil pot burner The reason was to prevent the 
basement from becoming filled wlth oil if the fire went out Durlng this year, the Hartford Steam 
Boiler Inspection and Insurance Company, began Insuring equipment against breakdown 

Purging of a furnace w ~ t h  air before any attempt to light off the fuel, dates back to the 1920's This 
was a prominent feature of loss experience prior to 1940 



The action of these early organ~zat~ons would lead to the improvement of boiler safety across the 
United States The  creation of infra-red scanners in 1952 and ultrawolet flame scanners in 1957 to 
check on the status of burner flames, would offer a key alarm to the operator 

These developments led ABMA to work with the National Fire Protect~on Association (NFPA) to 
develop standards for prevent~on of boiler furnace explosions, a significant step forward m safety 
In 1958, reports of furnace explosions were once again increasing with alarming frequency The  
ABMA once again called for the need of a furnace protection standard 

In 1960, the NFPA created a new Committee for Bo~ler Furnace Explosions This action was taken 
at the request of the ABMA, ASME, Ed~son  Electr~c Inst~tute and others to  improve bo~le r  safety 
The first meeting of the comm~ttee would be held at Rdey Stoker Corporat~on in Worcester, 
Massachusetts, that year 

The  primary goal of the new NFPA committee would be to review data and the publication of 
furnace explos~on standards It would have to be designed for laymen to  control the combustion 
process It would offer a guideline for the bas~c operation of a bo~ler  to  prevent explosions 

A paper by G W Kessler of Babcock & W~lcox, in 1961, reviewed the loss experience of the bo~ler  
industry There were an average of thirty one furnace explosions annually between 1956 to 1961 
H e  pointed out that roughly nine of these furnace explosions per year were in ut~lity boilers 

T h e  first NFPA codes on boder furnace explos~ons were adopted in 1964 The  standards 
would be  adopted In the following order 

Slngle burner oil and gas boilers 
Gas firing in mult~ple burner bo~lers 
Oil firmg in multiple burner boilers 
Pulver~zed coal firing in multiple burner boilers 
Pulverizer Fuel Systems was transferred to this committee from the Comm~ttee  on 
Dust Explosions Hazards The o r ~ g ~ n a l  standard was adopted in 1924 
NFPA would review the problem of h ~ g h  negat~ve pressure excursions w t h m  the 
furnace settmgs The  mcreased size of utility bo~ler-furnaces along with changes in 
technology to Improve air quahty introduced this problem in the late 1960's and 
1970's The  NFPA 85G standard was ~ssued to prevent furnace implosions, in 1987 
Fluidized Bed Boilers 
Stoker Operat~on 

The Electric Power Research Institute (EPRI) undertook a major report in the m~d-1980's on the 
prevention of coal explosions in power plants 

A survey of some 361 power plants in the U n ~ t e d  States was performed to find out  about the 
operation of pulverizer systems The information revealed that about 78% of the investigated plants 
reported low frequenc~es of fires and explosions About 22% of the coal fired units had major 
problems w t h  fires or  explosions 



They also found a d~rec t  correlation between plant improvements in pulverizer maintenance programs 

@ and a reduction in fires or  exploslons Settlng up a maintenance program was found t o  be  an 
Inexpensive method of reducing fires and explosions 

They also found that direct fired systems have about one  half the frequency of explosions as bin 
storage or indlrect fired systems 

Prev~ous EPRI stud~es showed that a pulverizer explosion occurs at a rate of about one per day The  
annual cost to United States Utilities exceeds one billion dollars per year 

EPRI (Electric Power Research Institute) Report CS-1883-1, of February 1987, states "the 
average overall rate of fires and explosions at coal fired units is approximately five fires in 
four years and three explosions In ten years T o  some extent explosion value IS larger because 
here the term "explosions" ln~ludes severe puffs (structure deformation) as well as the more 
limited true exploslons (containment breaching) 

The EPRI report included a survey of fires and explosions in coal fired units If coal from 
different sources is blended, the average number of explos~ons increases dramatically 

The  study would show the dangers of pulverizer explosions, I e that pressures withln the piplng 
systems can reach 1200 PSIG, due to these explosions 

Un~ted States Summary 

a Pulverizer explos~ons remain a major concern for coal fired power plants within the United States 

The explosions will normally occur during start up o r  shut down of the pulverizer When the 
pulverizer is in normal operation the atmosphere is fuel rich However, dur~ng  start up o r  shut down, 
the pulverizer has to go through a period when the fuel to  air ratio is correct (explosme airffuel 
mlxture exists) and all that is required e a source of combustion (spark o r  flame) to  cause an 
explosion 

A high speed pulverizer (as opposed to a rotary ball mill) shows a very low frequency of explosions 
because the retention time is just a few seconds The grindmg area is so small that the correct fuel 
to air ratio cannot occur 

General Informat~on 

MONGOLIAN EXPERIENCE 

The following information IS based on Power Plant No 3 at  Ulaanbaatar, where safety and boiler 
availability are key problems in the operation of this plant 

The Darkhan plant also has slmilar problems but not as severe Only one type of coal is used at t h ~ s  
plant The  plant had one explosion In 1981, four or  five in 1991 and two in January 1992 



Ulaanbaatar Power Plant Number 3 was built w~th  Russ~an Steam Generators and Turbines, a total 
of 13 steam generators and 8 turblnes are located in this plant 

SLX low pressure boders are rated at 165,000 PPH 555 PSIG 
Seven high pressure boilers are rated at 400,000 PPH 1422 PSIG 

The first SIX boilers were commiss~oned around 1968 
The last seven high pressure boilers were commiss~oned in around 1976 

Four high pressure turbmes are rated 25 MW and four low pressure turbines are rated 
12 MW 

The Ulaanbaatar plant has a nameplate generating capacity of 148 MW of electricity A total of 
1,100 people work at thls plant 

Coal is supplied from four different mines located within Mongolia The breakdown IS as follows 

Sharangol 500,000 M Tons 
Bagga Nuur 350,000 M Tons 
Shivee-Ovoo 150,000 M Tons 
N~lakah 100,000 M Tons 

Electrical Output and Importance of Power Plant No 3 

The normal electr~cal load is 50 to 60 Megawatts The wmter electr~cal load is 120 to 136 Mega- @ watts of power The summer load 1s an average of about 70 megawatts 

The heating requ~rements for the city are as Important for the plant as the electrical needs Power 
Plant No 4 furnishes 60 to 65% of the heating and electrical needs of the city Power Plant No 3 
prov~des 30 to 35% of the c~ty's heatlng and electrical needs and the majority of local industry's steam 
needs Power Plant No 2 prov~des approximately 2 to 3% of the c~ty's heating and electrical needs 
A coal bunker explosion at Power Plant No 4 in December of 1991, caused electrical blackouts 
across the country 

Ava~lability information rece~ved from Power Plant No 3 at Ulaanbaatar was reviewed w t h  the 
following summary information 

During the year 1991, the average boiler availability of all thirteen boilers was as follows 

39% of the t ~ m e  In operation 

21% available but not in servlce 

34% forced and scheduled u n ~ t  mamtenance or  repair mode 



0 
U n ~ t  Number 8 was out of service all year because of an explosion the  previous year 

Unit Number 9 was In s e r w e  for only a few weeks In January and out of servlce the rest of the year 
This was also because of an explos~on in January 

U n ~ t  Number 7 had the highest number (11) of explos~ons durmg the year However, ~t was out of 
servlce only 25% of the entlre year for repar  

Steam Generator and Related Systems 

The  low pressure boders have the control boards located just to the r~gh t  of the burner front when 
facmg the boiler on the main operating floor The controls are in very poor condit~on 

It  was noted on  both h ~ g h  and low pressure unlts that drum level appeared on the chart recorder 
only In the US, 2 o r  3 d~fferent sources of drum level indicators would be present per boiler 

The  forced draft (FD) fan Inlet vane damper drives were found w ~ t h  the control slgnal wres  
d~sconnected The air flow control is on manual w ~ t h  the operator requ~red to  adjust the damper 
In the wnte r  the alr is from outside the plant T h ~ s  m to avo~d freeze up of in-plant piping systems 
due to  nonfunctloning plant heatmg and ventilation systems The unlt lt NOT purged before start 
up T h e  des~gn should ensure that the steam cod slzlng will permlt a -40C alr Inlet and a su~table 
outlet temperature to the boiler to protect the furnace T h ~ s  wi11 permit a purge wthout  the 
poss~bil~ty of freezing the furnace tubmg or causing tubmg stress problems because of the rapid 
change In temperature They do have ducts to draw FD alr from the upper regions of the bo~ler  
house In the roof area, however t h ~ s  is used only in the summer for ventllatlon purposes Portions @ of the ou t s~de  walls of the plant now have ice format~ons on the mdoors due to a lack of heatmg and 
ventilat~on systems They are very concerned that uslng air from w~thin the plant durlng the wnte r  
wdl cause add~t~ona l  freeze ups 

The  power relief steam valves are operated in a manual mode and manually shut down after start up 

T h e  steam lines do not have drip pots to accumulate and automatically dram any condensate in the 
lines Manual drain valves are shut off after start up and reopened on shut down This has caused 
turbine fallure because of entramed water entering the turbme w ~ t h  the steam 

The  boilers d o  not have glass over the observat~on ports to prevent the furnace flame from causing 
personnel injury during normal operation ~f a puff should occur A number of openings were also 
present around the burner which could cause injury The lgnitors were removed and the openings 
were not plugged At least one furnace access door showed slgns of a br~ght flame rmg around the 
door Normal mamtenance would be for fire brick and h ~ g h  temperature cement to protect the door 
during operation 

Pulverizers, Low Pressure Bo~lers 

T h e  pulverizers for the low pressure bo~lers are ball m~lls The ball mrlls made in the Unlted States 
would be furn~shed wrth sound proof housmg Thrs enclosure would contain a great deal of the coal 
dust ewdent in this plant The current mills have no such hous~ngs 



The  coal pipes do wear out very quickly and coal dust explosions do occur wthin  the furnace, ball 
mdls, classifiers, cyclones and coal bunkers 

Balls for the ball mills are four centimeters In diameter, when new A sample ball from a mill out 
of service was three centimeters In d~ameter 

All pulver~zer controls are In manual This ~ncludes the mdl outlet temperature loop They should 
maintam the outlet temperature In the range of 170 deg F If the outlet temperature was too h ~ g h  
the system loglc (if operatmg) would open the cooling air damper If ~t goes h~gh-h~gh  ~t should open 
a valve to permit steam to enter the mlll, assuming a m~l l  fire When the quest~on was asked how 
often are  the Instruments checked to ensure that t h ~ s  wlll happen, the answer was never T h e  I&C 
labs are unable to check thermocouples 

The pulverized coal system has about 16 explosion dlsks located on each fuel system per hlgh 
pressure bolter The enclosed table of the twenty sut worst explos~ons in 1991 shows how many of 
these disks were damaged due to explosions 

The coal handllng equ~pment has magnet~c metal separators whlch we understand are operat~onal 

Feeders do not have seals, therefore a h ~ g h  leakage of coal dust occurs 

Pulver~zer m~l l  liners are wearmg fast w ~ t h  the new type of coal (Bagga Nuur) Pulver~zer motors and 
gears are generally OK The pulver~zer ~n le t  h e r s  typically wear out In about two years 

Gear reducers typcally last about 30,000 hours 

Pulverizer outlet plping should be 8 millimeters thick but a now 3 millimeters t h ~ c k  In many places 

Classifiers have eroslon problems 

Mill outlet temperature is manually controlled 

Pulver~zer fan blades have eroslon, espec~ally on one u n ~ t  which has been converted to dlrect f ir~ng 
without a correspondmg upgrade In fan houslng and wheel materials 

The motor operated pulverizer coal outlet valves are not su~table for automat~c control 

Hlgh Pressure Boilers 

The Inlet to the pulverizer has many explosions during normal operation, In a d d ~ t ~ o n  t~ those during 
start-up 

Pulver~zer metal h e r s  are wearmg out fast, current h e r s  are three years old 

Outlet of pulverizer and pulverized coal transport pipmg have very high wear rates (due to high ash 
Bagga Nuur coal) Classifiers down stream of the pulverizers also have excesswe eroslon 



Primary air (PA) fan blades are in poor conditlon, wear requlres maintenance every SIX months, 
length of time depends on the type of coal 

Coal plpes are in poor conditlon but pulverizer coal flow control valves are okay 

Explostons 

This plant (Plant No 3) had a total of forty two exploslons during the year of 1991, and eight 
exploslons occurred tn the month of January 1992 The explosions occurred mostly in the pulverizers 
and have caused burns to employees 

No one has yet died in an exploslon at thls plant, however, people have been injured At Power 
Plant No 2, two people dled in 1988 

At Plant No 4 a boiler had an exploslon In the pulverized coal bunker at the end of December 1991 

Thls plant (Plant No 3) provided us with a list of the top twenty slx explosions of last year (26 of the 
42 total explosions) The  breakdown is of interest and the enclosed charts also show the ttme of the 
year the explosions occurred 

11 explosions in Mill 7A 
6 explosions in Mlll 10A 
6 explosions in Mill 1 
2 explosions in Mtll 3 
1 explosion in Mill 93* 

* It should be noted that thts one explosion caused this unit to be out of service from January 1991 
until the present 

Boller Control Systems 

Automation of the Control Systems - The only control loops on automatic are the feedwater and 
steam temperature controls All other systems are on manual The  combustion control system never 
worked in automatic The  plant has Russlan electronic controls The  plant has two central control 
rooms The central control rooms In the hlgh pressure plant has boiler and turbine control logic 
cabinets and main control boards The operators would like to have the controls for the low pressure 
boilers located within a central area The low pressure boilers are now "controlled" from panels 
located near the burner fronts The  low pressure turbmes are controlled from local panels near the 
turbines 

The operators would like to have all high and low pressure boiler and turbine controls in one 
location The plant does contain a large area near the low pressure turbine deck whlch is now used 
for storage This area could be used for a new control room 

It should be noted that all air, fuel, furnace pressure and mill controls are always rn manual on all 
boilers Each boiler has three drum level indicators However, the indicators do not work tn many 
cases and typically there n only one source of down level indicatton 



UE&C dld find on occaston that no one was at the control board There is a need for an operator 
to walk the boller down on a regular bass, as well as an operator to be stat~oned a t  the control board 
at all times 

The transmltters are electronic wlth a 0-5 VDC Input to the control system Many transmltters do 
not work As an example On one unlt only one of three drum level transmltters was In operation 
The plant IS unable to obtain spare parts from Russla US firms do manufacture transmltters w t h  
a 0-5 VDC s~gnal UE&C rece~ved a booklet In Russlan on these transm~tters 

Damper drlves are also electronic and information was obtalned on them The control valves used 
are also motor driven 

The only use of alr was In the laboratory which had one alr compressor for generator coolmg Air 
dryers d o  not exlst and at thls tlme no c r ~ t ~ c a l  control loops requlre compressed alr 

BURNER MANAGEMENT SYSTEM - If the operator cannot see a flame m the furnace, the 
operator is supposed to cause a fuel t r ~ p  which will also trlp the FD Fan The  I D  Fan w ~ l l  not trip 
The operator may restart the FD Fan at any t ~ m e  Once the FD Fan IS In operatlon, the fuel can 
be restarted 

The hlgh pressure bollers have SIX burners wh~ch are opposlte firmg ln the slde walls Two burners 
are on the upper deck and one central burner one elevat~on below The burners are  located on the 
sldes of the boller when standlng In front of the bo~ler  looklng at the boller w t h  the back pass 
dlrectly behmd it 

@ The low pressure boilers have three burners located at the front of the boder and all are on  the  same 
elevation 

The pulver~zed coal IS rgnlted by heavy 011 (Mazut) ignltors The heavy 011 system has steam colls 
bulk Into the storage tanks to keep the 011 warm The oil llnes are steam traced T h ~ s  is the only 
source of fuel to  start up the boiler The desgn has a warm up requirement before coal can be  fired 

The hlgh pressure bo~lers have both the feedwater and steam temperature controls on  automatlc 
The low pressure boilers have only the feedwater system on automatlc 

The stacks do NOT have any stack emission monitoring systems The boiler controls d o  have 0, 
monltors for the combust~on control system,however, many of these probes d o  not work T h e  few 
that work are used for ind~catton only 

Coal bunker level (Raw and pulverized) is measured uslng a cable and pulley system that has been 
Installed In each bunker A we~ght IS lowered to the top of the coal and the dlstance IS measured 

Traln~ng IS very poor They do not have a simulator to tram the personnel They have SIX levels of 
trainlng with a test requ~red for each level of tralnmg to  permlt the operatlon of equipment 



The plant does have a tralning program and they do have a number of scale models of the bo~ler, 

@ turbine equipment, etc to help understand the operation of the plant 

Every new employee IS required to undergo a training program before they enter the plant 

1 Cross, Wilbur, "THE C O D E  An Authorized History of the ASME Boiler Vessel Code, 
Amencan Soc~ety of Mechanical Engineers, New York, 1990 

2 Axtman, William, "THE AMERICAN BOILER INDUSTRY" A Century of Innovation, 
Amerlcan Bo~ler Manufacturers Association, Arhngton, Virgma, 1988 

3 Electr~c Power Research Institute (EPRI), "PREVENTION, DETECTION AND CONTROL 
O F  COAL PULVERIZER FIRES AND EXPLOSIONS" EPRI CS-5069, Project 1883-1, 
February 1987 EPRI, 3412 Hillvlew Avenue, Palo Alto, CA 94304 

4 Lundberg, Robert, "PURGE RATE AIR FLOW FUNDAMENTALS PURGE RATE 
HISTORY AND REQUIREMENTS" 1992 
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Mongol~an Peoples Republrc 
Ulan Bartar Power Plant #3 1 

Jan-91 

Hrgh Pressure Bo~lers 
/ Operatrng 1 Reserve 1 Marntenance 

Low Pressure Borlers 
Operatmg [Reserve 1 Mamtenance 

67% 1 14%1 19% 1 - 
Feb-9 1 
Mar 91  
 AD^ 91 

61 % 
63 % 
43 % 

Dec-9 1 
Ave 

Jan 91 
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8% 
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Average of All Bo~lers 
Operatmg 1 Reserve I Marntenance 

52% 1 18%1 30% 1 
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APPENDIX E 

NILAKAH MINE GAS DETECTORS 

SUMMARY 

At the direction of US-AID, U n ~ t e d  Engineers and Constructors has purchased twelve portable 
methaneloxygen gas detectors for use by Nilakah Mine personnel A verbal Purchase Order No 
7419002-252-11 (subsequently confirmed in w r ~ t ~ n g  on December 9, 1992) for twelve 
MICROGARDTM Portable Alarms w ~ t h  sample pump module, batteries, battery chargers, ca l~brat~on 
kits, and cal~bratlon gas cylmders was Issued to MSA (Mme Safety Apphances Company) on 
December 8, 1992 In order to meet a requlred shlppmg date of December 16, 1992 Unfortunately, 
they d ~ d  not make the air charter and, ~nstead, were shlpped via commerc~al air cargo, (vla Russla), 
In early January The  portable gas detectors will monltor and alarm h ~ g h  concentratlon of methane- 
~n-alr and h~gh/low concentratlon of oxygen, both in the immediate viclnity of the devlce 

BACKGROUND 

In order to  protect personnel entering or  working In the mlne, mon~torlng devlces to detect and alarm 
the presence of lncreaslng concentrations of methane gas and/or a defic~ency of oxygen are  necessary 
The protectwe devices may be furnished as a futed ~nstallat~on, including a m~croprocessor based 
control system wlth personal computer interface, for remotely mon~toring the mlne atmosphere, 
and/or as portable alarms carr~ed or  worn by ~nd~vlduals entering the mlne 

The fixed installat~on includes permanently mounted sensors with~n the mlne at strategic locations 
wlth an external (to the mme) controller wh~ch lncludes the software and lnd~cat~ons  for remote 
mon~torlng of mine atmospherlc conditions The  system would be energ~zed by available electrical 
power w ~ t h  a battery back-up system In the event of power interruption All equipment mounted 
wlthin the mine would be ~ntrlns~cally safe and/or contamed In explos~on proof housmgs, depending 
upon d~stance to  the controller unlt The prlmary advantage of t h ~ s  system 1s 24-hour mon~toring of 
mlne cond~tlons using remote sensors The application of this equipment, however, requires 
engmeered software for programmmg the log~c controllers, an eng~neered lnstallat~on for the  sensors, 
and a h~gher  level of techn~cal expertise In the operat~on and mamtenance of the system than that 
required for portable alarms The primary d~sadvantage of this system is ~ t s  h~gher  cost and the 
lnflexlble nature of fiied sensor locat~ons as the mine is developed and corr~dorsl shafts are extended 
This type of system would have to be des~gned to accommodate future corridors and shafts 
The portable alarms, whlch are carrled by mdividual personnel, provide the same monltonng funct~ons 
(methane gas and oxygen concentrations), but are oEf-the-shelf components avadable for ~ m m e d ~ a t e  
shipment Since the portable alarms move w ~ t h  personnel, they can be conveniently used as the mme 
is extended and are always at the location of the worker, as opposed to  preset f i e d  sensor locations 
within the mme There are two primary d~sadvantages of the portable alarms (a) they are powered 
by rechargeable batteries, and (b) they enter the mine with the worker, 1 e , they do not mon~tor  mine 
atmospherlc condlt~ons on a twenty four hour bass These d~sadvantaces mean that personnel mav 
not be aware of a dangerous s~tuation untd it 1s too late 



The first dlsadvantage is overcome by providmg adequate batteries and battery chargers to assure 
sufficient power for operation for the duratlon of an 8-hour shift New, fully charged bat term are 
required each ttme the unit is used The  second disadvantage can be mit~gated, but not eliminated, 
by recognizing the llmits of the device and tralning personnel to enter the mme in a cautlous manner, 
allowng the u n ~ t  sufficient tlme to respond to off-normal or  alarm conditions 

The need to provide a modlcum of safety In a timely manner as dlrected by AID precluded the delay 
which would be necessary for purchasing and installing an engineered b e d  system, UE&C's in~tlal 
focus The  portable alarms will prov~de a hlgher degree of safety than currently exlsts, but we 
recommend the future lnstallat~on of a Fied system w ~ t h  appropriate allowances to accommodate the 
extension of the mme corr~dors/shafts 

Telephone communication with personnel at the s ~ t e  has indicated that the current mme cond~tlons 
Include a methane-ln-a~r concentratlon greater than 2% and that the ventilation fans are moperative 
The condit~on of the ventilatlon fans 1s confirmed In a report wr~tten by Mr P McCandless, dated 
October 30, 1992, page 1, Item 3 ), as follows 

3 ) Regarding ventllat~on fans, there are two, one of which normally runs, and one that 
a for stand-by They are the same size fans, and are rated to circulate three thousand 
cublc meters per second of alr The "clean" alr IS pushed down Into the mine using 
the vent plplng, and is exhausted out the shaft as "dlrty" alr Presently, both fans are 
"down " I do not have the figure for the static pressure on these fans, but will try and 
call the mlnistry this AM, and Include that w ~ t h  t h ~ s  letter (Vent pipe needs 2000m 
x 600mm lmmedlate and 4000m x GOOmm by year end) It is belleved that this plpe 
IS "blower bag " 

If the methane-ln-a~r concentratlon IS greater than 2%, as stated, the portable monitors will be In 
"constant" alarm, as the factory preset limlt for w a r n i n  personnel 1s 2% With this scenario, the 
monitors wll, at best, only Indicate the methane-in-a~r concentratlon, up to  a maxlmum range of 5%, 
but without the benefit of an effective warnlng alarm due to  a changeJfurther Increase of the 
methane-in-a~r concentratlon The need to repair/correct the fans and/or motor drlves, ventilatlon 
ducts, and dampers to  improve fresh air flow a, therefore, imperat~ve Further, we have been 
adv~sed, verbally, of the existence of three actrve fires in the mme No degree of monitorlng wdl, of 
Itself, Improve personnel safety under these operating condit~ons 
OPERATION - Portable Alarms 

It is intended that each mdividual "wear" or  carry a MICROGARD portable alarm when enterlng 
and/or working in the mlne The  portable alarm devlce must be totally exposed to the mine 
atmospher~c condltlons at all tlmes, I e ,  totally uncovered, to afford rellable and responsive 
monitorlng of the methane and oxygen concentrations Callbrat~on of each portable alarm devlce 
should be checked on a regular bas~s In accordance wlth MSA recommendat~ons, preferably each time 
the unlt is used The portable alarm IS llmlted to monltorlng only the ~mmedlate vicinity around the 
individual 

CAUTION The MICROGARD portable alarm does not have the capacltv. nor is its 
purpose bv d e s ~ ~ n  o r  use, mtended to prov~de alarms or  ~ n d ~ c a t ~ o n  of mlne c o n d ~ t ~ o n s  
~n advance of the ~ndivldual wearlnn - the dev~ce 



The MICROGARD portable alarm will provide an audible alarm and wsual ~ndicatlon of the 
followng conditions 

0 An ~ncrease in the concentrat~on of methane-ln-air (by volume) to  2 % or  more 

0 A decrease tn the concentratlon of oxygen (as measured by the partial pressure of 
oxygen) to 19 5% or  less 

An Increase in the concentration of oxygen (as measured by the partlal pressure of 
oxygen) to 23 5% or  more 

Sensor fallure (if the monltor mdicates methane concentratlons less than zero) 

Out-of-range concentration of methane-in-air greater than 5% 

Low battery condltron 

NOTE All alarm llmlts for eas concentratlons noted above are preset at the factory 

PERIPHERAL EQUIPMENT 

The following peripheral components are provlded (along with the twelve portable unlts) to  lmprove * the monitoring functions of the portable alarm unlts 

0 An earphone for hlgh noise locations 

An Integral plug-ln pump module to aspirate the sample to the sensmg element and 
Improve speed of response 

(24) spare rechargeable N~cad (nlckel-cadmlum) battery packs to assure twenty-four 
hour availability 

(12) battery chargers 

(2) callbration check klts 

(12) 95-hter bottles of 2 5% methane-in-alr callbrat~on gas 

PERFORMANCE CHARACTERISTICS 

0 ACCURACY 50 5% oxygen @ temperature range 0-40 "C 
+O 3% methane 

I, RANGES Oxygen 1 - 25% 
Methane-in-air 0 - 5 %  



NOTE The Lower Explos~on Limit (LEL) of methane-~n-a~r is 5% The factory 
preset alarm for methane-~n-a~r at 2% IS 40% of the LEL value 

RESPONSE TIME Oxygen 90% of final read~ng in 10 seconds at temperature 
range of 0-40 "C 
Methane 90% of final readmg in 8 seconds 

OPERATING TIME 
8-10 hours nominal continuous usage at temperature range of 
0-40 "C wth fully charged Nicad battery 
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APPENDIX F 

DRAWINGS 

DRAWING LIST 

Instrumentat~on and Control 

PULVER 
PULVER 2 
IC- 10-03 
IC-11-02 
IC- 12-0 1 
IC-13-02 
IC- 14-01 
IC-15-01 
IC-16-01 
IC-17-01 
IC-18-Sh 1 
IC-18-Sh 2 
IC- 19 
fC-20 Sh 1 
IC-20 Sh 2 

Electrical 

Pulverlzer & Feeder Arrangement 
Pulverizer Fan Arrangement 
Pulverlzer A r  Temp Logic 
Pulverlzer A r  Flow Write Up 
Control Board Area 
Pulverlzer Pressure Control 
Pulverlzer Pressure Control Write Up 
HP Pulverizer Feeder 
LP Pulverlzer Feeder 
Burner Scanner 
HP Boilers Scanner Cablnets Sh 1 of 2 
HP Bollers Scanner Cablnets Sh 2 of 2 
High Pressure Bo~ler Control Room Cabinets & Racks 
HP Controller Arrangement 
HP Controller Arrangement 
LP Controller Arrangement 

HP Plant 
Boller Flame Scanner Coollng Ax Plplng 
Plan at Elevation 9600 
HP Plant 
Boller Flame Scanner Cooling A r  Plp~ng 
Sectlon Looklng East 

Pulverlzer Damper Controls 
Block & Elementary Diagrams 
High Pressure Pulver~zer Damper Controls 
Winng Diagram 
Low Pressure Pulverizer Damper Controls 
Wmng Diagram 
High Pressure Pulverizer Damper Controls 
Mounting Configurat~on 



Dwg No TITLE 

PULVER Pulvertzer & Feeder Arrg't 
PULVER2 Pulver~zer Fan Arrg't 
IC-10 0 2  Pulver~zer Air Temp Loglc 
IC-1 1 Pulverizer Air Flow W r ~ t e  Up 
IC-12 Control Board Area 
IC-13 Pulverizer Pressure Control 
IC-14 Pulver~zer Pressure Control W r ~ t e  Up 
IC-15 HP Pulver~zer Feeder 
IC-16 LP Pulverizer Feeder 
IC-17 Burner Scanner 
IC-18 Sh 1 Scanner Cabmet 
IC-18 Sh 2 Scanner Cabmet 
IC-19 HP Boders Racks & Cabinets 
IC-20 Sh 1 HP Controller Arrangement 
IC-20 Sh 2 HP Controller Arrangement 
IC-21 LP Controller Arrangement 

Drawmg 
INDEX 

Dwg No 

741 9-001 -IC-INDEX 

ICINDEX XLS 



4B 
POWER JT # 3 

Mongolian Peoples Republic 
Enewy Mnlstry 

UIan Beter Mongolia M a ~ n  Pnmary Air Flow Path 

Forced Draft Fan b 

Coal Air to  PC Bunker b 
Air Heater BUNKER 

CLASSIFIER i 
Air Heater 

RAW COAL 
FEEDER TSH 

TO BURNERS 
TE 3001 

Note 5 C 
Note 2 PT 3002 

BALL MILL WLVERIZER 
Approx 18 t o  19 RPM 

1 Hot Air Control Damper I 

Note 1 
7 

WEIGHTED 
VALVES 

PULVERIZED 

BUNKER 

United En-eers Note 1 A we~ght  on the end of a rope 16 used t o  measure the level of coal in  the bunker once each hour 

GonsRrucFors Note 2 Tempering Aw Control Damper 
Note 3 Flow Control Damper (Low Pressure Boilers have a manual damper) 

A-- Note 4 Valve whlch will open when the pulverizer 1s shut down Perm~ts plant a ~ r  to  enter the pulverizer 

100 Summer Street, Boston MA 021 10 Note 5 Air will be golng t o  the Pulverizer Air Fan 
Note 6 Addmg a NO coal alarm (Current system does not have an a NO coal alarm) 
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POWER JT # 3 

Mongolian Peoplsr Republ/c 
Energy h ~ / s t r y  I A~rlCoal from the Pulvenzer 

I 
Ulun Eater Mongolia 

Hot Air Duct 
Note 5 C 

.dl I Note 3 & 5 C 336 deg C 

I I 4 4 ' N o t e 2 & 5 B  
I 

214 deg C 

-I I I 
1 To Pulverizer I 

4 Note 5 A I 

rulvenzer 1 Atr Fan ( FAN 

I- Note 4 ] 

Note 7 

WEIGHTED 
VALVES 

PULVERIZED 

BUNKER 

UniRd En-eers Note 1 A  werght on the end of a rope r used to measure the level of coal In the bunker each hour 

& OonsWuCeors Note 2 Ternpenno Air Duct 
Note 3 Hot Air Duct 

A--wQv Note 4 Valve wh~ch wdl close when the pulvenzar 16 not In service to  s sol ate it 
100 Summer Street Boston MA 02110 Note 5 Air w ~ l l  be golng to  the Pulverizer A I ~  Fan 

Note 6 Each feeder suppl~es a separate pipe going to a burner 
Note 7 NEW remote temperature indicator to  be located on the control board lT 3003 

Page 2 PULVER2 XLS 



PULVERIZER OUTLET TEMPERATURE 

H ~ g h  & 
Low 
Alarm 
Contacts 

H ~ g h  & 
Low 
Alarm 
Contacts 

Rev 1 

A pulse s~gnal to open and a 
second pulse s~gnal to close 
shall be required 
The 24 Volt DC signal wdl drive 
a relay to open or close the 
damper I PULVERIZER 

Air Temp Logic 

Dwg No l- 
lC10 XLS 



PULVERIZER AIR TEMP WRITE UP 

The type of pulver~zer bemg controlled IS a ball m~ l l  
This controller w ~ l l  replace current sohd state dev~ces 
Controllers are for e~ghteen pulverizers 

H~gh and low alarm output contacts shall be avadable 
on the input signal and hot air damper output signal 
Each of the six h~gh pressure bo~lers have two pulver~zers 
Each pulver~zer will be Independent of the other 
Each of the SIX low pressure boilers have one pulverizer 
The controller shall malntain the m~ l l  outlet temperature 
based on a manual set polnt 

The logtc as shown will requlre two controllers 

Panel Insert Notes on area ava~lable 
Low Pressure Bo~lers have space avadable on a common 

sectlon of the board for a pulver~zer from for two d~fferent 
boders 

High Pressure Botlers will have an rack assembly 

Note the Input and the output s~gnals as shown 
on the control loop drawtng 

The controller shall be capable of being reprogrammed 
at the job slte The controller offered shall have logic to 
create a function generator, for each output, if required 

The pulver~zer hot alr damper shall open ( ~ f  In auto) as the 
pulvertzer outlet temperature decreases 

The operator shall be able to drive the hot air damper open or 
closed in manual 

The pulverizer temp alr damper shall close ( ~ f  in auto) as the 
pulverizer outlet temperature decreases 

The operator shall be able to dr~ve the temp air damper open 
or closed In manual Thrs willl permit the operator to 
adjust the temperature for one of four types of coal bemg f~red 

I PULVERIZER 
Air Flow Write-up 

l C l l  XLS 



Controls for two (2) pulverizers will be 
located w~thm this area 

500 rnm 

Low Pressure Bozlers 
Thls section is common for two borlers 

E 
E 
X 
d 

All dimensions are in m~ll~meters 

A 
Controls for two (2) pulverizers w~ l l  be 
located wrthln this area 

a 290 mm 

Hzgh Pressure Bozlers 
Thls sectton IS common for two boilers 

E 
E 

Panel depth IS 303 mm 
All dtmenslons are In rnrlhmeters 

Mongohan Energy Mlnrstry 
Crmcal Spare Parts 

CONTROL 
BOARD AREA 

Dwg No 1 7419-001 -IC-12-01 

1C12 XLS 
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lev 1 
dote 1 

H ~ g h  & 
Low 
Alarm 
Contacts 

PULVERIZER OUTLET PRESSURE 

Set 
Pomt 

Auto 11 
Manual AIM 
Statton - 

Pressure Control Damper 
Note 1 

The output signal to  the control 
damper will be 4-20 ma for the 
low pressure boilers 
The output signal to the control 
damper w ~ l l  be 24 VDC pulse 
s~gnal (1 each for open & close) 
for the htgh pressure botlers 

Mongolian Energy Ministry 
Cr~ t~ca l  S ~ a r e  Parts 

PULVERIZER 
Pressure Control 

Dwg No 

741 9-001 -1C-13 -02 



PULVERIZER OUTLET PRESSURE CONTROL WRITE UP 

The type of pulverrzer berng controlled is a ball mill 
Thls controller will replace current solid state dev~ces 
Controllers are for twelve pulver~zers with an optron for an 
additional six pulver~zers 
High and low alarm output contacts shall be available 
on the Input slgnal and hot air damper output signal 
Each of the six hlgh pressure boders have two pulver~zers 
Each pulverizer w ~ l l  be independent of the other 
Each of the six low pressure boilers have one pulverizer 
The controller shall maintarn the mrll outlet pressure based on 
a manual set point 

The logic shown may require more then one controller, the 
Seller shall furnish all hardware and software required to 
complete the logic 
Panel Insert Notes on area avadable 
Low Pressure Borlers have space available on a common 

section of the board for a pulverizer from for two different 
borlers 

Hrgh Pressure Borlers have space ava~lable for the two 
pulver~zers on that boiler 

Note the input and the output s~gnals as shown 
on the control loop drawlng 

The controller shall be capable of being reprogrammed 
at the job site The controller offered shall have logic to 
create a function generator, for each output, if required 

The pulverizer air control damper shall open (rf in auto) as the 
outlet pressure decreases 

PULVERIZER 
Pressure Control Write-up 

7419-001-IC-14-01 

IC14 XLS 



/ )OUTLET \ COAL i 
\ BUNKER / JCONN I 

\ COAL FEEDER 

10 MM WALL 

1C15 XLS 



10 MM WALL 

LOW PRESSURE BOILERS 

Mongohan Energy M~n~st ry  
Cr~t~cal  Spare Parts 

I LP PULVERIZER 
FEEDER 

Dwg No 

7419-001 -IC-16-01 

IC16 XLS 



Notes 
Complete mountmg hardware will be requwed 
It is very difficult to obtain materials in Mongoha 
All required pipe nipples and flttlngs shall be furnished 
The vendor may adv~se of improvements to the sketch below 
Th~s IS what we require the vendor to furn~sh 
One scanner assembly is shown below 
The coal nozzle IS located at the burner center 
The burner does NOT have any obstructions 
The seller shall furnish an oversized pipe to retain the msulation 

and not block the scanner Seller shall furnish a 
pipe slze as requ~red to permit vlewing (Item #I  ) 

The purpose of the lens IS to protect the scanners on loss of 
both scanner cool~ng air fans (Item #6) 

Scanner Cooling Air Connection -'l 

HIGH PRESSURE BOILERS 
Six Burners per Boiler 

About 4" f--- 

Burner 

L 

Mongolian Energy Ministry 
Heat resistance lens Cr~tical Spare Parts 

Scanner 
Ball Valve BURNER 
Tee for the scanner cooling air connection SCANNER 
Sw~vel Mount 
Pipe one foot long (304 8 mm) Dwg No 

7419-001 -IC-17-01 

IC17 XLS 



HIGH PRESSURE BOILERS 
Scanner Cabmet 

1 One cabmet w ~ l l  be required each each of the two control rooms 
2 The scanner cabmets shall be NEMA 12 
3 Wdl be located agarnst a wall, front access w ~ l l  be requ~red 
4 Mount all arnpl~f~ers, power suppiles etc w ~ t h ~ n  the cabmet 
5 Mount the meter, l~ghts & horn on the cabmet door 

These dev~ces shall be grouped per bo~ler 
6 Furn~sh all power supphes requ~red 
7 Please note that one cabmet w ~ l l  control four boders 

and the second cabmet wdl control only three boders 
8 The scanners shall be used for ind~cat~on only 
9 A sw~tch on the cabmet, shall be ava~lable to stop the alarm 

on boders out of service 
10 The scanner fans shall be started and shutdown at the fan 

A hght shall appear on EACH panel to ~nd~cate that these fans 
are In service and pressure IS proven The requ~red log~c 
shall be ~ncluded w ~ t h  the fan start logc 
A second hght shall md~cate that the second fan has started 
A reset button may be used to clear these s~gnals 
Each control room shall be provided w ~ t h  fan status hghts 
as md~cated above, loss of pressure, fan or auto fan 

start shall be alarmed 
11 Please note that the locat~on makes ~t d~f f~cul t  to  obtam mater~als 

Therefore, all required f~ttlngs shall be furnshed 
12 The vendor shall wlre all dev~ces to term~nal strips 
13 Cabmet shall mclude the followmg features - 

Free standmg cabmet 
Door wrth handle and three point latch 
Lock w ~ t h  four keys 
Light mounted w ~ t h ~ n  the cabmet, 220 VAC 
Color of the cabmet shall be gray 

Two (2) cabinets will be requ~red 
One cabmet for each control room r Mongohan Energy M~n~stry  

Crrt~cal Spare Parts 
HP Bo~lers 

L 

Control Room 

I SCANNER 
Cabinets 

Dwg No 

7419-001-IC-18-01 

2 
10 
11 
12 
13 

loom # 
301ler No 
301ler No 
301ler No 
301ler No 

IC18 XLS 

1 
7 
8 
9 

---------- 



HIGH PRESSURE BOILERS 
Scanner Cabmet 

1 4  Loglc shall be furnished to maintain each light on when an 
alarm should occurred and untll the reset button IS depressed 

15 A no coal flow alarm and llght shall be requ~red 

I The no coal alarm device 1s not part of thls order 
Two (2) no coal alarms w ~ l l  be required per boiler 

16 Items mounted on the cabinet door for EACH boller 
The following devices are a minimum number 

(6) Flame On Lights 
(6) Flame Off Lights 
(6) Flame Meters 
(1 1 Coal Flow to Pulverizer 
(1 ) No Coal Flow to Pulverizer 
(1 Alarm Sllence 
(1 Reset button 
(1 1 Switch to turn off alarms - Boiler Out of Service 
(1 1 Sw~tch to turn off alarms - Feeder Out of Service 

Common hghts & Sw~tch - one set per cabrnet 
(1) Scanner Cooling Air Fan A On 
(1) Scanner Cooling Air Fan A Off 
(1) Scanner Cooling Alr Fan B On 
(1) Scanner Cooling Air Fan B Off 
(1) Fan Runnmg and Pressure Not Correct 
(1 Auto Fan Start 
(1 Fan Alarm Reset 

Two (2) cabinets will be required 
One cabinet for each control room 

Mongolian Energy M~nstry  
Critical Spare Parts 

SCANNER 
Cabmet 

Sheet 2 of 2 

Dwg No I 7419-00, -IC-18 
L 

Control Room 

IC 1 8A XLS 

Room # 
Bo~ler No 
Boller No 
Bolter No 
Boller No 

1 
7 
8 
9 

-------- - 

2 
10 
11 
12 
1 3  



IC 19 XLS 

64" hrgh 72" hrgh 
162 5 cm 182 8 crn 50 8 cn 

Rack for f~eld rnountmg the 
Scanner Cabmet Moore hardware 

The above cabmets w ~ l l  be located In each of the two 
H~gh Pressure Boder Control Rooms 

The Moore Rack wdl requlre some f~eld 
wlring between the power supply and controllers 
The pulse output from the controller will have to be 

The scanner cabmet IS hm~ted to front access only 

w~red to a lnterposmg relay 

Mongohan Energy M~n~st ry  
Cr~t~cal Spare Parts 

H~gh Pressure Bolter 
Control Rooms 
Cabmets & Racks 

Dwg No 

IC-19 XLS 



Pulverizer Outlet Press 
DPT 3002 

IC 24 Sh 2 
Controller 

Note 2 T 

Pulverrzer Outlet Temp 
TE 3001 
I C l 5  Sh 1 

Note 5 1 

Controller 4 Controller 
7419 IC1 741 9-Ic2 

_I 

I I 

Pulver~zer Arr Flow 
Control Damper 

I* Note 2 "I 
Damper 

Pulverizer Cold Atr Pulverizer Hot Air 
Control Damper Control Damper 

4 BO WE logrc rs for one pulverrzer Notes The I 

1 A 4-20 ma S~gnal 
2 Two pulse srgnals [one to open & one to close) 
3 Not Used 

4 Not Used 
5 RTD Input Signal 
6 A low pressure boller w ~ l l  have one pulvertzer 
7 A h ~ g h  pressure bo~ler will have two pulverizers 

Pulver~zer Fan Temp 
TE-3003 
1C15 Sh 3 
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H~gh Pressure Boilers 
Controller Arrangement 

Each bolter wrll have all of the above 
The rack in each HP Control Room 

wtll have three shelves as shown above 

741 9-3 Controller for the Pulverizer Pressure 
741 9-1 Controller for the Temp Controller with an RTD 

Input and signal to the Hot Air Damper 
741 9-2 Controller for the Temp Controller stgnal to 

the Temp Arr Damper 
372 Temperature lndtcator for the Pulverizer 

Fan Outlet Temp The rndtcator shows two 
temperatures, one for each pulverrzer 

I The controllers are then repeated for the 
second pulver~zer 

I The controllers wrll be shrpped w ~ t h  these 
tag numbers and wrll be programmed 

I Mongolran Energy M~n~stry  
Cr~trcal Spare Parts 

Hiah Pressure Bo~iers 

I 
- 
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ARRANGEMENT 
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L 
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Pulverizer Outlet Press 
DPT 3002 

0 ulver~zer Outlet Temp 

I 
Note 5 I 

AC 3001 
IC24 Sh 1 

AC 3002 
IC 24 Sh 2 

Controller Controller Controller 
741 9 1C4 7419IC1 4 

1 

Air Air Air 
Damper Damper Damper 

Note 3 
Pulverizer Air Flow Pulverizer Cold Arr Pulveruer Hot Air 

Control Damper Control Damper Control Damper 

Notes The ABO VE Iogrc IS for one pulverizer 
1 A 4-20 ma Signal 

2 Two pulse s~gnals (one to open & one to close) 
3 New damper drives are bemg purchased for 

the six low pressure pulverizers 
4 Not Used 
5 RTD Input Signal 
6 A low pressure bo~ler will have one pulverrzer 

7 A high pressure bo~ler wdl have two pulver~zers 

Pulver~zer Fan Temp 
TE-3003 
IC15 Sh 3 

Second 
Pulverizer 

IND 372 

AC 3003 
IC24 Sh 3 

Temp lndicat~on 
on Control Board 

( Mongolian Energy Mlnlstry 
Crit~cal spare Parts . 
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0 INTRODUCTION 

Dumg the winter and spnng of 1992, United Engineers & Constructors, Inc (RE&C) prepared 
feasibility studies funded by a US Trade and Development Program Grant (TDP), for the 
Mongolia Fuel and Energy Ministry (Ministry) to evaluate conditions and needs of the energy 
sector, including power plants, electnc power transmission, and dispatch facilities, and distnct 
heating systems 

These studies concluded that rehabilltabon of the power plants evaluated in the study was indeed 
feasible, however it would not be possible to complete the recommended rehabilitation work in 
time to be of value for the 1992i1993 and 1993i1994 heating seasons 

The feasibility studies projected that without short term emergency assistance, Mongolia would 
face the prospect of further power blackouts and continued degradabon of the distnct heatmg 
systems 

A contract was subsequently issued to RE&C by US AID, titled or known as the Mongolia 
Emergency Heat and Power Project No 1 The initial intent of this contract was to provide 
emergency assistance for the power plant sector for the 1992 1993 heatmg season After 
evaluation of existing conditions in-country, AID issued a modificabon to the contract to also 
provide assistance for the coal mine sector Technical semces for the coal mine sector were 
provided by RE&C with assistance from the Momson-Knudsen Corporaoon (M-K) 

The project initmlly involved the engineenng, design, procurement, delivery and installation of 
equipment for all of the Ministry's major power plants plus an effort to provide instrumentahon 
and controls for the coal pulvenzing systems at Plant No 3 in Ulaanbaatar dunng the winter 
heabng season of 1992-1993 This effort was subsequently changed to focus on improvements 
to Power Plant No 3 

Power Plant No 3 in Ulaanbaatar, Mongolia is designed to generate electricity and to provide hot 
water to the central heating system in Ulaanbaatar which provides heat dunng the winter and 
domestic hot water all year long The plant is a coal fired plant and is built with all Russian 
equipment including the boilers and turbine -generators The plant has six (6) low pressure 
boilers, seven (7) high pressure boilers, four (4) high pressure turbines, each rated at 25 MWe, 
and four (4) low pressure turbines, each rated at 12 W e  

The plant provides steam to heat the water for the distnct heatmg system, industrial steam to local 
industry, and electrical power to the central power gnd 

The condition of the plant has resulted in numerous shutdowns in the recent past which in turn 
has caused an interruption in the supply of heat to the inhabitants of the capital city The 
shutdowns were caused by falure of individual pieces of equipment and especially by explosions 
in the coal pulvenzers which prepare the coal for f img in the bollers 



It was determined that the explosions in the pulvenzers are the result of inadequate and non- 
funcboning instrumentation and controls which operate the entire coal feed system and the 

@ pulvenzers This instrumentation should, among other things, control the amount of n r  used to 
transport the fuel and its temperature whlch plays an important part in the prevention of 
explosions In the system 

Based on engineenng studies, on-site evaluabons and discussion with O&M and Ministry 
personnel, specific recommendabons were developed dunng Phase I of this project to identify the 
cause of explosions at Power Plant No 3 in Ulaanbaatar and provide measures to reduce the 
frequency of explosions The corrective acQons indicated the requrrement for an automatic 
control/instrumentation system to reduce explosion frequency and resulting down time 

A procurement plan for the work effort in the area of instruments and controls at the No 3 Power 
Plant was developed dunng Phase I Instrumentation and Control hardware was purchased dunng 
Phase I1 Items purchased using project funds included 

- New transmitters to replace the current units 
- Replacement motors for three (3) damper dnves on each pulvenzer 

- Provide loss of coal flow alarm for raw coal feeders 
- New RTDs for pulvenzer outlet temperature 
- New RTDs and meters on control board to monitor transport an temperature 

e - New controllers for pulvenzer temperature and pressure 

- New damper operators for the coal pulvenzing mill flow control dampers on lowpressure 

boilers 
- New scanners and cooling an fans for the high pressure boilers 

Dunng the penod from January to Apnl 1993 a Raytheon Engineers and Constructors (RE&C) 
field team provided Phase I11 engineenng services which included supervision of installat~on, 
testmg, and checkout of the instrumentation and control system hardware 



2 0 PURPOSE 

@ This report is a summary report noting the accomplishments of Phase I11 technical services 
performed to support installahon and testing of plant instrumentation and control modifications 
at Power Plant No 3 

Major accomplishments of Phases I, 11, and 111 in the areas of power sector and coal mine 
equipment and commodity procurements were previously addressed in the Installabon Strategy 
Report issued dunng March 1993 and will not be repeated within this document 

The Installation Strategy Report was a summary document which encompassed not only Phase 11 
actwibes such as equipment shipping and acceptance procedures, installabon plan, testmg and 
checkout procedures, and instrumentation and control acceptance schedules, but also included the 
following project summary matenal for Phases I, I1 and I11 

1 An Executive Summary which compiled the complete project chronology 

2 A dehled discussion of equipment procurement procedures defined dunng Phase I which 
were enacted to ensure transparency and conformity to AID purchasing requirements 

3 An up-to-date list of power plant and mining equipment procurements including addibonal 
items purchased with supplemental funds 

0 
4 A demled discussion of instrumentahon and controls modificabons including 

- Overview 
- Existing Plant Condibons 
- Descnption of Modifications 
- Recommendabons for future procurements for boiler control systems 

5 A complete set of installa~on plans and control schematics covenng Phase 111 
mstrumentation and controls installabon work 

This report summmzes the installation work completed dunng the months of January thru Apnl 
1993, discusses operating improvements provided by the new control hardware, reviews status of 
the system testing and turnover, and descnbes aspects of the on-the-job traning and formal 
classroom tramng provided by the RE&C field team 

Problem areas affectmg power plant operations are highlighted in Sectron 4 0 Section 5 0 
discusses three categories of equipment supply needs including 

Category I Critical Equipment and supplies for 199311994 and 199411995 heabng seasons 

Category I1 Spare parts required to support future operation of instrumentahon and control 
systems 

Category I11 Recommended equipment to improve the plant worlung environment 



3 0 INSTRUMENTATION AND CONTROLS MODIFICATIONS 

@ 1 Installabon Work Accomplished 

The following is a descnpbon of the modifications and changes to pulvenzer controls completed 
by the RE&C team in Mongolia dunng Phase I11 These changes represent the "bare minimum" 
needed to obtam automatic control of key combusbon systems 

1 Installahon of flame scanners on all burners of six (6) high pressure boller furnaces This 
system consists of one (1) cooling a r  blower unit, thirty-six (36) flame scanners, and two 
(2) free standing control panels or Man Logic Cabinets (MLC) 

This flame scanner system provides remote flame condition to the operators in the control 
room Among the benefits will be the elimina~on of burners overheatmg and glowing 
cherry red due to flameiatr system falure without the operators being aware of this 
condiuon (observed by the RE&C survey team dunng the TDP study) 

a The scanner cooling an- system has been installed and consists of (2) 100% blowers 
and two (2) 380 VAC 50 Hz motor dnves which are mounted on a common 
channel frame slud, complete with intake filters, silencers, discharge check valves, 
y-type discharge tee, cooling a r  header, and branch piping Power for the dnve 
motors are obtamed from two different sources and routed via existing plant motor 
control centers, thus insunng power to one motor dnve in the event of a fatlure of 
the other power source Field winng has been completed from the power sources, 
from the fan output low pressure switches to the fan output low pressure 
annunciator lamps, and to the fan A or B running annunciator lamps The cooling 
an- header, approximately six (6) inches in diameter, has been installed This 
header services all seven (7) boilers and is approximately 150 meters (495 feet) 
total length 

Two (2) inch cooling a r  connecbons to the scanners have been installed connecting 
the cooling air header to each furnace front 

b The flame scanner housing tubes have been installed for each of the thirty-six (36) 
flame scanners The scanners are mounted with a sight path through the secondary 
a r  chamber in a configurabon to minimize unwanted signal detection from adjacent 
or opposite burners Field winng from each scanner to the MLC units has been 
completed 

c The control panel MLCs are mounted in the two (2)  respectwe control rooms of 
the high pressure portion of the plant These panels utdize a 220 Volt, 50 Hertz, 
5 amp power source Field winng to these cabinets is complete from the cool~ng 
au blowers, the flame scanners, and the pulvenzer coal flow detectors 

2 Installation of coal flow detectors on the raw coal feed chutes to the pulvenzers for the 
six high pressure and six (6) low pressure boilers 



These detectors are Stock nuclear flow detectors Each detector has been provided with 
a 220 Volt ac, 50 Hz power source For the high pressure boiler system, the field winng 
between each detector and the corresponding MLC panel to operate the flowlno flow 
annunciator lamps has been completed For the low pressure system the field winng 
between each detector and the corresponding control panel to operate the no flow 
annunciator lamp has been completed Refer to Photographs No 3 and 4 for view of 
work in progress on the installation of No Coal Flow Alarms The electronic receiver 
card has been borrowed from Boiler 12, pulvenzer A and pulvenzer B to replace faled 
cards on the low pressure side 

3 Installabon of coal pulvenzer automabc pressure and temperature controls for the high 
and low pressure boilers There is one (1) pulvenzer per boiler in the low pressure boiler 
system and two (2) pulvenzers per boiler in the high pressure boiler system Each 
pulvenzer has been provided with a temperature and a pressure controller, plus a 
temperature indrcator which is used to indicate the temperature at the outlet side of the 
pnmary a r  fan for each boiler 

The controllers and indicators for the high pressure boiler system are in a free standing 
panel that uses a 220 Volt, 50 Hertz power source Interconnectmg winng between the 
resistance temperature detectors (RTD's) and the temperature controllers and indicators 
has been completed Interconnectmg winng between the pressure transmitters and the 
pressure controllers is also complete Winng of the output of the controllers to the pulse 
relays necessary to energize the dnve motors on the associated damper actuators is 
complete 

4 Installation of atr damper control dnve units for low pressure boilers is complete The 
existing damper controls are manual dnve units which are not suitable for automatic 
control 

5 The new controls provided will supplement the current equipment in the high pressure 
boiler control rooms and on the low pressure boiler panel boards 

A Eow Pressure Boilers The new controllers and indicators are mounted in a 
section of the panel which is not currently used This permitted the installation of 
the equipment, with the boilers kept on line The pulvenzer fan temperature 
controls are mounted in a common secbon of the panel Each control board is 
located between two boilers, with a po&on of the board dedicated to the control 
of each boiler A section in the middle of the two individual boiler portions has 
common instrumentahon for both boilers 

B The power supplies and temperature transmitters are mounted in an unused section 
within the control board 

C The existmg complement of pulvenzer outlet pressure and temperature indicators 
shall be left in place In some cases these indicators work The new controllers 
will also indicate the pressure and temperature, which will provide the operator 
with two readings 



D High Pressure Boilers The instrumentation and controls provided by Moore 
Products Co are mounted in two new racks, one located in each of the two control 
rooms This permitted the installation of the equipment to be completed without 
any impact to the boilers in operabon Refer to photographs Nos 6 through 9 
which depict progress work on the Pulverized Coal Control System racks 

6 The scanner arrangement is similar, with a new cabinet located and wired to eliminate 
impact on the boilers in operation The current furnace scanners (as opposed to burner 
scanners) which view the overall furnace condition have been left in place The new 
scanners are mounted on each burner to indicate the loss of individual burner flame (not 
previously possible) 

3 2 Operabng Improvements 

The previous instrumentation and control system essentially provided little more than remote 
indication of boiler operations 

Following field survey of the existing condibons in the Summer of 1992, and discussions with 
operating and mantenance personnel, the Ministry, and AID, it was determined that additional 
instrumentation and systems, focused in the area of pulvenzer controls, should be provided to 
reduce the potential for pulvenzer and furnace explosions at Power Plant No 3 and to improve 
boiler avalability 

A minimum cost program was developed which would require the least amount of expenditure and 

@ field modificabons, provide protecbon for the power plant boilers, and improve boiler avalability 
Project funding avalable for control improvements was limited to be approximately $750,000 
Funds were not avalable for improvements at the Darkhan Power Plant 

Given the funding limitatrons, the approach taken was to furnish basic control devices/systems to 
alert the plant operators of problems and provide basic control of the pulvenzer systems 

All modifications were designed to permit expansion in the future, as addibonal funds become 
avalable for control system improvements 

The following 1s a listing of some of the operatmg improvements which will result from the Phase 
111 modification work 

1 New Resistance Temperature Detectors (RTD's) and pressure transmitters were installed 
to provide input information on the pulverizer outlet temperatures and pressures, to the 
new process controllers Control of pdverizer outlet temperature is important because if 
the outlet temperature runs high, a coal explosion could result If the outlet temperature 
is low, this is an indicabon that the coal is not dry and will eventually hang up in the 
pulverized coal bunker Conbnued operatmn of the pulvenzers with low outlet 
temperatures results in loss of boiler combusbon efficiency 



2 New controllers were provided to control pulvenzer outlet temperature and pressure As 
stated in Item 1 above, control of pulvenzer outlet temperature is cntlcal to mantam boiler 
combustion efficiency and to prevent possible coal explosions 

3 New scanners and a coohng a r  system were provided for the hgh pressure boilers to alert 
the boller operators of a loss of burner flame which could be caused by a blockage of coal 
flow to the burners Flow blockage can be caused by a number of problems such as loss 
of a coal feeder, problems with transport a r  or hang-up in the pulverized coal bunker 

The central control rooms for the high pressure boilers have no visible hne of sight to the 
boiler area and therefore do not allow the operator any view of the burner flame A few 
of the boilers have Russian built scanners which are operable and were designed to focus 
on the furnace flame and not individual burner flames There scanners are inadequate for 
monitonng the high pressure boilers which are fed by two pulvenzers In order for a 
problem to be alarmed, both pulvenzers would have to fa11 at the same time 

The new scanners are provided at each burner This arrangement will enable the operator 
to monitor individual burner flames and individual pulvenzer coal flow status A tnp of 
any scanner will light alarm lights on the scanner systems panel and enable the operator 
to take action to correct the problem, and if necessary, shut down the appropriate 
pulvenzers This information /alarm system is a first step to avoid loss of coal and 
subsequent re-ignibon which is a major cause of boiler furnace explosions 

4 Loss of coal flow alarms were provided to alert the operator of a blockage of coal within 
the raw coal supply bunkers Pnor to the Phase 111 installahon work, the operator had no 
means to indicate lack of flow from the bunker Into each pulvenzer The addition of the 
alarms will provide valuable informahon to the operator to minimize the potenhal situation 
of pulvenzer operation without an adequate supply of coal Studies have shown that 
pulvenzer explosions occur dunng start-up and shut-down of pulvenzers when the 
pulvenzer operates with an a r  nch environment with minimum coal flows 

5 New RTD9s and meters were provided to monitor transport a r  temperature When the 
pulvenzer is out of service, the transport a r  bypasses the pulvenzer and enters the system 
just before the pulvenzer a r  fan (pllmary a r  fan) An indicahon of the transport a r  
temperature was not avalable and is required for proper monitonng of pulvenzer 
operation 

6 Motors were provided for existing Russian made damper dnves Pnor to Phase 111, the 
damper dnves were manually operated From our meetmgs with plant personnel last 
summer, it was learned that the damper dnve gear boxes were funcbonal , however new 
electnc motors were required 

The replacement electnc motors allowed for remote operabon of an- dampers for 
pulvenzer outlet pressure and temperature control and should also re-instate remote 
operation capability of other boiler systems from the system control panels 



7 New damper operators were provided for coal pulvenzer mill ax flow control for the low 
pressure boilers Pnor to Phase 111, damper operabon was manual The installation to the 
damper operators (dnves) has provided for automahc pulvenzer outlet pressure and 
temperature control Control philosophy for the low pressure boilers is now the same as 
the philosophy used with the high pressure units 

3 3 Status of System Tesbng/Checkout and Turn-Over 

3 3 1 TestmglCheck-out Procedures 

3 3 1 The in-country RE&C team of test and start-up I&C engineers have supervised and provided on 
the job instruction to power plant operations staff regarding installation, testing, checkout, and 
operabon of instrumentation and control system modifications 

The following is a descnption of the methods used to align and adjust the equipment that was 
installed 

1 Beck Damper Actuators 

The six (6) actuators were received into the instrument shop where they were bench 
checked Dunng the bench check 220 volt, 50 hertz power was applied to the actuator, 
and the manual switch was used to determine that the arm movement was in the proper 
drecbon and that the mobon stopped at one hundred (100) degrees The automahc 
operation was checked by using the Transmahon 1040 to send a vanable current signal 
(4ma - 20ma) to the actuator control terminals It was noted that the arm travel was at 
zero degrees at 4ma and was at one hundred degrees at 20ma The position feed back 
current was measured to determine that the current was the proper value for the arm at 
zero degrees, fifty degrees and one hundred degrees 

The actuator alignment was accomplished after the actuator was set in the posibon where 
it would be utilized The pivot length of the damper arm that was to be controlled was 
measured, and the pwot arm of the actuator was adjusted so that it is the same length 
The connecbng rod and actuator position was adjusted so that the two pivot arms are 
always parallel through the complete range of mobon 

Using the manual positioner on the actuator, the damper was placed in the full close 
position and then in the full open posihon, settmg the appropnate limit mobon switch for 
each position Power was applied to the actuator, and using the manual switch, the 
operabon of each limit motion switch was checked to insure that the controller could not 
drrve the actuator arm past the posibon indicated by the hmit motion switch 

The automahc operahon was venfied using the vanable current signal (4ma - 20ma) from 
the Transmahon 1040 At this hme the span potenhometer and zero potentiometer were 
adjusted so that the damper full close posihon was reached at a 4ma control signal and the 
damper full open posibon was reached at a 20ma control signal in as much as possible 



The actuator was then wired to the control wires of the pressure controller, and with the 
pressure controller in the manual mode, the actuator operabon was venfied 

Moore Controllers, Moore Indicators, Pressure Transmitters, Temperature Transmitters 
and Resistance Temperature Devices (RTD's) 

The components necessary for the Pulverizer Coal Control Systems (PCCS) were received 
in the instrument shop 

The pressure transmitters were recalibrated The RTD's and the pressure transmitters 
were installed in the field The Controllers, Indicators and Temperature Transmitters were 
installed in the racks provided for the High Pressure Boilers, and in an unused area of the 
existing control panel for the Low Pressure Boilers Inter-connecting w m g  was installed 

The two racks for the High Pressure boilers were assembled/wired while still located in 
the instrument shop When completed the racks were bench checked to insure that with 
a simulated field input signal, the proper dnve relay was pulsed or that the proper output 
signal was obtamed 

In a similar fashion, a bench check was made on the Low Pressure Boiler circuits 

Next the racks were moved to their respectwe High Pressure Control Rooms The field 
winng was installed and connected for both the High Pressure and the Low Pressure 
circuits 

On the Low Pressure side the pressure controller wires were hooked to the correspondmg 
actuator, and the actuator was run in "Manual" from the Moore Controller 

The interface winng was installed from the pulsed dnve relays to the coils of the Russian 
relays that they drive, and the control funchon was taken over by the Moore Controller, 
at first operated in "Manual" and later operated in "Automatrc" for both the high pressure 
side and the low pressure side 

3 Stock Nuclear Level Detectors (No Coal Flow Alarm) 

The level detectors were received in the electncd shop where they were bench checked 
Each unit was inspected to insure there was no physical damage and that all "select" 
switches were in the proper posihon Then 220 volt, 50 hertz power was applied A 
nuclear source was amed at the "receiver" at a distance of approximately four (4) meters, 
with an approximate 20kg box of coal between the source and the receiver The push 
button calibrafion was checked by removing the box of coal from the beam path and 
"calibrating" Then the operabon was checked by insertmg and then removmg the box of 
coal from the beam path several bmes and insunng that the relay contacts toggled both 
open and closed 



The No Coal Flow Alarm circuits were wired in the low pressure control cabinets in the 
same area as the PCCS circuits, and dust-proof enclosures were added to the relays, push- 
buttons, alarm horns, and other areas where coal dust contamination was a problem The 
circuits were function checked without the level detector and later, after the level detector 
was aligned, installed and supplied with 220 volt, 50 hertz power, were venfied using the 
actual funchon of the level detector 

4 No Burner Flame Alarm and No Coal Flow Alarm - High Pressure Boilers 

The Scanner Cooling Air Slud (SCA-Slad) was received and placed immediately in 
position All bolts were checked for tightness and the unit was checked for lubrication 
The cooling a r  header was connected, and two feeders, each having a separate source of 
power, were connected to the two control boxes The control logic circuits were checked 
by disconnecting the "T" leads from both the "A" fan motor and the "B" fan motor, and 
using simulated signals for "pressure OK" and "loss of pressure" insunng that a transfer 
from the selected pnmary fan to the standby fan would be accomplished if any one of 
three condihons were to exist If the selected pnmary fan suffered a loss of power, a loss 
of control power or if the pressure switch indicated a loss of pressure, it was venfied that 
a transfer would take place Next, the "T" leads were reconnected, and the fan motors 
were "bumped" to insure proper rotation Finally, the fans were given a twenty-four hour 
"run-in" before being placed in service 

The two No Coal Flow Alarm and No Burner Flame Alarm cabinets (Scanner cabinets) 
were received at their intended locations, in their respective high pressure control room 
A 220 volt, 50 hertz source of power was supplied to each cabinet A bench check of 
each cabinet was performed which included powenng up the PLC and the associated I/O 
Open and then closed contacts were simulated representing the nuclear level detector 
outputs using jumpers across the appropnate scanner cabinet input terminals and insunng 
that the proper outputs were obbned for the different inputs (The field winng had not 
been connected at this hme ) Each No Coal Flow circuit was checked in this manner 
The scanner circuits were checked by connecting a scanner via jumpers to the appropnate 
scanner cabinet input terminals, and using a candle for a source of flame, insunng that the 
output c~rcuit gave the proper indication of "flame on" and varying "flame intensity" 
Each burner circuit was checked in this fashion Next, each separate scanner was checked 
in this fashion Finally, the field winng was installed and connected Each No Coal Flow 
clrcuit was further checked by using a jumper at the detector location to simulate open or 
closed contacts and insunng that the proper output was obtiuned at the scanner cabinet 
Finally, the nuclear detectors were calibrated, and then checked using actual coal levels 
in the raw coal hopper The scanners were checked placing the scanners in the "housing 
tube" and adjusting the signal strength by using an "onfice plate" and then turning off the 
burners one at a time to insure that the proper output indicahon is obtiuned 

Teshng and check-out work completed also included performance of a number of step-by-step 
procedures The procedures followed included 

1 Checlung shaft and coupling alignment for all motor dnven equipment 



Checlunglconfirmation that all power winng to motor dnves were properly installed, 
including proper wire gauge 

Checlung/confirmation that all motor dnves were properly grounded 

For each motor dnve, checlung that any unconnected wires which may terminate in the 
motor housing were properly taped and insulated and protected from shortmg to the motor 
housing or other adjacent winng 

Checkmg that all motor dnve juncoon box housings were properly gasketed and tightly 
closed to meet environmental integnty requirements 

For each motor dnve checlung that all conduit connections were secure and met 
environmental integnty requirements 

Checlung that each motor circuit was individually protected by fuse or circuit breaker of 
proper value 

Megger tested all power winng for insulahon integnty 

Assured that motor dnve and dnven equipment are free to turn 

Assure that motor dnveldnven equipment were "unloaded" (or at minimum load) for 
initial start 

For each motor dnve, set selector switches (as applicable) to local manual control mode 

Power up each motor circuit individually and checked for short circuits and blown fuses 
or circuit breakers 

At the local control pushbutton stahon, individually "bumped" each motor dnve to confirm 
proper winng connections and motor rotation 

For each motor dnve set selector switch to remote control mode and repeat "bump" 
operation to confirm proper winng connections and motor rotahon 

For each motor dnve, confirmed that startlstop pushbuttons, remote/local and manuallauto 
select switches, and runlstop light indications are funchonal and proper 

Checked all linkagelmechanical connections between actuators and dnven dampers, valves, 
etc and confirm operatmg clearances 

Assured that actuator and dnven equipment were free to stroke through the complete 
operating range 

Checlunglconfirmahon that all power winng to actuators was properly installed, includmg 
proper wire gauge 



Checlung/confirmatzon that all signal winng to actuators was properly installed, including 
proper wire gauge and shielding 

Checlung/confirmahon that all actuators were properly grounded 

For each actuator, checked that any unconnected wires which terminated in the actuator 
housing were properly taped and insulated and protected from shortmg to the housing or 
other adjacent winng 

Checlung that all actuator junction box housings were properly gasketed and bghtly closed 
to meet environmental integnty requirements 

Checlung that each actuator control loop was individually protected by fuse or circuit 
breaker of proper value 

Megger tested all actuator power and signal winng for insulation integnty 

Assured that actuator and dnven equipment was "unloaded" (or at minimum load) for 
initial start, 

For each actuator, set selector switches (as applicable) to local manual control mode 

Power up each actuator (power) circuit individually and checked for short circuits and 
blown fuses or circuit breakers 

At the local control station, individually stroked each actuator through its operatmg range 
to confirm proper winng connections and response to increase/decrease signal inputs 

For each actuator, set selector switch to remote manual control mode and repeated actuator 
strolung through its operating range to confirm proper winng connecQons and response 
to increase/decrease signal inputs 

For each actuator, confirmed that increase/decrease pushbuttons, remote/local and 
manual auto select switches, control panel indicahons including increaseldecrease light 
indications and analog input/output feedback displays, and limit switch operabon were 
funchonal and proper 

Checked mechanical installabon of temperature transmitters, including thermowell for 
location and compabble length of transmitter sensor 

Confirmed that temperature transmitter range is compabble with process requirements 

Confirmed temperature transmitter calibraoon per manufacturers test instructions 

Checked temperature transmitter signal wire connections 



Confirmed that signal wire shielding connechon was not terminated at the temperature 
transmitter 

Confirmed that signal wire shielding connechon was properly terminated at the control 
panel 

Confirmed that slgnal wire from the temperature transmitter was connected to the proper 
terminals in the control panel 

Confirmed that temperature transmitter conduit connechons were secure and meet 
environmental integnty requirements 

Confirmed that temperature transmitter mounhng was secure and free from vibration 

Checked mechanical installation of pressure and differenhal pressure transmitters, 
including root isolation valves for each process connection 

Confirmed that all pressure instrument sensing lines were continuously "sloped" toward 
the instrument in accordance with manufacturer's requirements 

Confirmed that all pressure instruments include local process sensing instrument isolation 
and dram valves 

Confirmation that all differential pressure instruments additionally include local 
equalizahon valves 

Confirmed that pressure and differential pressure transmitter ranges are compahble with 
process requirements 

Confirmed pressure and differential pressure transmitter calibration per manufacturers test 
instructions 

Checked pressure and differential pressure transmitter signal wire connections 

Confirmed that signal wire shielding connechon was not termmated at the pressure and 
differenhal pressure transmitters 

Confirmed that signal wire shielding connection was properly terminated at the control 
panel 

Confirmed that signal wire from the pressure and differential pressure transmitters were 
connected to the proper terminals in the control panel 

Confirmed that pressure and differenhal pressure transmitter conduit connechons were 
secure and meet environmental integnty requirements 



51 Confirmed that pressure and differentml pressure transmitter mountings were secure and 
free from vibrabon 

52 Placed all final control elements in manual mode and started system 

53 Checked system operation in manual mode (pressure, temperature, flow modulation 
response) 

54 Transferred system from manual mode to automahc mode, loop by loop, while observing 
that system operation is proper 

55 Modified system control parameters, as necessary, to achieve proper automatx operahon 

56 Selected and started a scanner cooling/purging aa blower 

57 Confirmed that the blower logic system indicated the correct running status of the 
operatmg blower and the correct shutdown status of the stand-by blower 

58 Shutdown the operatmg low scanner an blower and confirmed that a low discharge 
pressure initiated the start-up of the stand-by blower 

59 Confirmed that the blower logic system indicated the correct running status of the stand-by 
blower and that an alarm sounded to indicate the blower falure and transfer 

60 Repeated steps 56 through 59, selected and starting the opposite scanner an blower first 

61 Left one scanner a r  blower running 

62 For each boiler, turned on scanner cooling/purging a r  at each burner 

63 Established each burner in operabon in turn and determined that scanners in other non- 
operating burners did not sense flame 

64 Adjusted scanner sighting and sensibvity to reliably monitor associated operating burner 
flame 

65 Simulated a no flame condition and allowed the flame monitor logic system to sound alarm 
and indicate flame fault for the specific burner being tested 

66 With all burners operating, confirmed that the logic system indicated the individual burner 
operatmg status 

3 3 2 Status of the controls work 

A Flame Scanner System 



1 The flame scanners are funcboning, however, due to plant operational constrants and the 
need to keep boilers on line dunng the heatmg season there was insufficient time to 
complete the checkout and turnover of all boilers Scanner system equipment is funcbonal 
and the only problem we are aware of is the requirement to penodically clean the metallic 
scanner cooling a r  filters due to the high levels of coal dust found in the plant a r  Plant 
O&M personnel will also have to clean the lens on each scanner, when the unit is off line 
(out of service) 

B Pulvenzer Controls 

1 The Moore controllers are controlling pulvenzer outlet pressure on High Pressure Boilers 
Nos 7, 8, 9 and 11 Low pressure direct fired boiler No 6 will operate with the pressure 
control and hot a r  damper in the full open position The hot a r  temperature is in the 40" 
to 50 C range due to insufficient a r  temperature caused by a r  heater detenoration 
Therefore the tempenng a r  dampers are not functioning at this bme Repars to the a r  
heaters will have to be made to increase the hot pnmary a r  temperature before controllers 
can be placed in service 

It now appears that over the years each boiler has been changed, some by linlung hot a r  
and tempenng a r  dampers Other boilers use no tempenng au This informat~on is 
recent and was not properly translated dunng the 1992 summer survey 

2 On boilers Nos 2, 3 & 4 our field team found that the hot a r  and tempenng a r  dampers 

a are mechanically linked together Proper pnmary (hot) a r  temperature and delinlung of 
the hot and tempenng a r  dampers are required before the hot and tempenng a r  dampers 
can be modulated (controlled) 

3 The tuning of controls was under way for a penod of approximately two and a half weeks 
dunng Apnl This was not a long penod of time, based on the number of boilers and the 
problems encountered RE&C was not aware that some of the dampers had been linked 
together and also that some were welded shut until the controls upgrade was well along 

4 Work on providing new motors and restonng damper dnves was completed This work 
required a significant effort as relay contacts on many of the dnves had to be cleaned and 
brought back into service to dnve the motor open and closed B a n g s  on the dampers 
sometimes caused problems requiring more mantenance effort 

5 Each pulvenzer control is therefore slightly different and required additional engineering 
and startup effort Trying to keep the coal dust out of the enclosures is a mantenance 
problem and new gaskets will be required 

6 RE&C did make a logic change which will limit the open and closed position under 
automatic control of the pressure control dampers This change wlll permit the operator 
to dnve the damper full open or closed in the manual mode 



7 The pulvenzer outlet temperature control loop is the more important of the two loops 
However, it is our understanding that no boiler currently has the capability of exceeding 
60" C at full feeder speed We did make a log~c change to allow temperature to ovemde 
the pressure controller on the pulvenzer However, the controller on the low pressure 
boilers are basic and not extended controllers Problems were encountered transfemng 
the controls from manual to automatic and as a consequence our team did not have enough 
bme to complete start-up We therefore removed th~s logic addihon, to avoid any problems 
for the plant operators 

8 The field team was limited to expenment with only one boder (Boiler No 1) to attempt 
any logic changes This is because eight boilers run with the hot a r  damper in the full 
open position The three boilers that have dampers linked together are out of service The 
team was unable to mount the new pulvenzer pressure control damper dnve on boiler 
number five untd the week of Apnl26 It is understood that boiler number one also had 
fan problems 

A major problem faced on this project was the length of time since these boilers were 
operated in automatic Additional field time is required to gather informaoon and review 
problems The Component 111 Contractor will need to update the logic while a r  heater 
repaus are being made 

C No Coal Flow Alarms 

1 The no coal flow alarms are worlung but two new cards are required to replace present 
damaged boards Stock Equipment Company (OEM) has provided replacement cards 
under the warranty provisions and would like the damaged cards returned Stock has 
indicated that this is the first card falure that they have expenenced New cards have 
been received in Boston and will be shipped to Mongolia 

D The following boilers were not avadable for tuning due to boiler avalability (or lack thereof) and 
other equipment problems 

Boilers 4, 8, 1 1 & 12 are down for major repars 
Boilers 2 & 3 are out of service because of broken shafts on the pulvenzers 
Boiler 5 has been on line contmuously and the Mongolian's do not have a planned shut down for 
this boiler 

3 3 3 The following is a listmg of the systems that can operate automatxally and a listmg of those 
systems for which testmg and tuning could not be completed to permit fully automahc operafion 
due to equipment problems and boiler outages 

1 The following systems can operate automatmlly 

No Coal Flow Alarm - Boiler 1 
No Coal Flow Alarm - Boiler 2 
No Coal Flow Alarm - Boiler 3 
No Coal Flow Alarm - Boiler 5 



No Coal Flow Alarm - Boiler 6 
No Coal Flow Alarm - Boller 7 
No Coal Flow Alarm - Boiler 8 
No Coal Flow Alarm - Boiler 9 
No Coal Flow Alarm - Boiler 10 
No Coal Flow Alarm - Boiler 11 
No Burner Flame Alarm - Boiler 7 
No Burner Flame Alarm - Boiler 8 
No Burner Flame Alarm - Bo~ler 9 
No Burner Flame Alarm - Boiler 10 
No Burner Flame Alarm - Boiler 11 

2 The following systems cannot operate automatically 

No Coal Flow Alarm - Boiler 4 
Not Calibrated (Boiler down) 
No Coal Flow Alarm - Boiler 12 
Not Calibrated (Boiler down) 
No Burner Flame Alarm - Boiler 12 
Not Calibrated (Boiler down) 

Pulvenzer Automatic Temperature and Pressure Controls - Boiler l/Pulvenzer A 
Function Auto Temp /Press Control-Sahsfactory 
Operation Auto Press Control - Sahsfactory 

Auto Temp Control - Non-Operahonal 
Hot Air Damper 100% open/Tempenng Air Damper 100% closed dumg 
normal operahon 

Pulvenzer Automabc Temperature and Pressure Controls - Boiler 2lPulvenzer A 
Funchon Auto Temp /Press Control-Sahsfactory 
Operabon Auto Press Control - Sahsfactory 

Auto Temp Control - Not tested 
Boiler down for extended time penod 

Pulvenzer Automatic Temperature and Pressure Controls - Boiler 3/Pulvenzer A 
Function Auto Temp /Press Control-Satisfactory 
Operation Auto Press Control - Satisfactory 

Auto Temp Control - Not tested 
Boiler down for extended time period 

Pulvenzer Automabc Temperature and Pressure Controls - Boiler 4IPulvenzer A 
Funchon No Tests performed 
Operabon No Tests performed 

Boiler down for extended hme penod 



Pulvenzer Automahc Temperature and Pressure Controls - Boiler SIPulvenzer A 
Funchon No Tests performed 
Operation No Tests performed 

Boiler in continuous operahon 

Pulvenzer Automahc Temperature and Pressure Controls - Boiler 6lPulvenzer A 
Function No Tests performed 
Operahon No Tests performed 

Hot AirIPressure Damper 100% open dunng normal operahon (Direct 
Fired) 
No Tempenng Air Damper exists 

Pulvenzer Automabc Temperature and Pressure Controls - Boiler 7lPulvenzer A 
Funchon Auto Press Control-Sahsfactory 
Operation Auto Press Control - Satisfactory 

Auto Temp Control -Non-Operational 
Temp Air Damper Welded Close 

Pulvenzer Automabc Temperature and Pressure Controls - Boiler 7IPulvenzer B 
Function Auto Press Control-Sahsfactory 
Operation Auto Press Control - Satisfactory 

Auto Temp Control -Non-Operational 
Temp Air Damper non-operational 

Pulvenzer Automabc Temperature and Pressure Controls - Boiler 8lPulvenzer A 
Function No Tests Performed 
Operation No Tests Performed 

Boiler down for extended time penod 

Pulvenzer Automatic Temperature and Pressure Controls - Boiler 81Pulvenzer B 
Funchon No Tests Performed 
Operahon No Tests Performed 

Boiler down for extended time penod 

Pulvenzer Automatic Temperature and Pressure Controls - Boiler 9/Pulvenzer A 
Function Auto Press Control-Satisfactory 
Operation Auto Press Control - Sahsfactory 

Auto Temp Control -Non-tested 
Temp Air Damper non-operational 

Pulvenzer Automatic Temperature and Pressure Controls - Boiler B/Pulvenzer B 
Function Auto Press Control-Satisfactory 
Operation Auto Press Control - Sabsfactory 

Auto Temp Control -Non-tested 
Temp Alr Damper non-operahonal 



Pulvenzer Automatx Temperature and Pressure Controls-Boiler lO/Pulvenzer A 
Functron No Tests Performed 
Operahon No Tests Performed 

Pressure Control Damper Non-Operabonal 

Pulvenzer Automatic Temperature and Pressure Controls-Boiler lO/Pulvenzer B 
Funchon Salxfactory 
Operahon Satisfactory 

Auto Temp Control - Non-Operational 
Temp Air Damper welded closed 

Pulverrzer Automahc Temperature and Pressure Controls-Boiler 1 l/Pulvenzer A 
Function Auto Press Control - Satxfactory 
Operation No Tests Performed 

Boiler down for extended bme penod 

Pulverrzer Automatic Temperature and Pressure Controls-Boiler 1 l/Pulverrzer B 
Funcbon Auto Press Control - Satisfactory 
Operation No Tests Performed 

Boiler down for extended time penod 

Pulvenzer Automatic Temperature and Pressure Controls-Boiler 12/Pulvemer A 
Function No Tests Performed 
Operabon No Tests Performed 

Boiler down for extended tune penod 

Pulverrzer Automatic Temperature and Pressure Controls-Boiler 12/Pulvenzer B 
Function No Tests Performed 
Operation No Tests Performed 

Boiler down for extended hme penod 

Note Simultaneous operabon of Automatx Control of Pulvenzer Pressure and 
Temperature Control of "ar-pulvemed coal mixture" is not possible at this time 
due to the use of low quality "non-design" coal and the "poor" condibon of the low 
and the high pressure boilers 

In order to ensure proper function of the Moore Controllers,the power plant should 
carry out the following measures 

- Upgrade preheater operahon and increase hot a r  temperature 
- Upgrade furnace process (Fmng condihon ) 
- Eliminate arr leakage into a r  duct and pulverized coal transfemng system 
- Put into service all tempering au dampers of the high pressure boilers 



3 4 Traning 

@ The RE&C team has provided on-the-job (OJT) traning and formal classroom operations traning 
for the plant staff 

Initially, due to the many language, cultural, and technical slull problems associated with the 
project, as well as schedule constramts, this effort consisted manly of on-the-job traning focused 
to complete installation of control system hardware, electncal components and winng 

On the job traning included a number of sessions with the plant's lead instrumentation and control 
technicians regarding the following aspects of controls installa~on and mamtenance 

- Flame Scanner System Control Cabinet Operation This session covered a vanety of 
topics including 
- Review of the basics of the Allen Bradly programmable controller 
- How to trace Input/Output 
- Basics of Flame Scanners and Coal Flow Circuits 

- Flame Scanner System cooling a r  supply slud logic, operation and mamtenance procedures 

- Flame Scanner System operations 

- Scanner Circuit Check-out 

e - 
No Coal Flow Alarm Nuclear level detector circuit check-out 

Dunng the month of Apnl, the RE&C team's work emphasis shifted from installation to system 
checkout, testing, and turn-over As part of this work, both formal and informal traning sessions 
were presented so that the Mongolians would be capable of sahsfactorrly mamtammg and 
operating the new equipment 

Formal traning sessions included presentabons to plant management and operators explaning 
vmous aspects of automatic control, including how automatic control is accomplished, and 
screening of a manufacturer's traning video 

In January, a special showing of the traning video prepared by Moore Products, Inc , the supplier 
of the pressure and temperature control hardware, was given for Pursewean, an engineerrng 
consultant, and Batngching, superv~sor of the IE&C department 

A subsequent formal tramng seminar was presented to plant personnel which focused on the use 
of the electronic Moore Products Co pressure and temperature controllers 

A follow-up session was presented to further deml the basics of the pressure and temperature 
controllers and to review the operahon of the flame scanner cooling a r  system and in pmcular 
the cooling slud control logic 



4 0 PROBLEM AREAS AFFECTING POWER PLANT OPERATIONS DURING FUTURE 
HEATING SEASONS 

Y Instrumentahon and Control 

Dunng the course of completmg installation of the pulverizer control system hardware, a number 
of problems became evident which our field supervisory team has idenhfied and attempted to 
correct dunng their limited stay 

The following is a bnef summary of areas which should be addressed to mantun  future plant 
operahons 

a Ambient Coal Dust Levels 

Coal dust escaping from the pulvenzed coal system becomes iurborne and manages to 
settle on all surfaces within the plant, including electncal control panels, instrument racks, 
and even within the intenors of isolated plant control rooms 

RE&C was aware of the poor operatmg ambient conditions found in the plant and 
attempted to provide for this problem by furnishing equipment and enclosures suitable for 
operating in this harsh environment In spite of our efforts, difficulhes were encountered 
keeping electncal hardware and controls protected from the awborne coal dust 

Given the condikon and design of the pulvenzed coal feed and ash removal systems, we 
believe that coal dust and fly ash will continue to present electncal and mantenance 

0 problems One possible solukon to correct the electncal control enclosure problem is the 
implementabon of a plant pneumatic system discussed in item B, below 

b Plant Pneumatic System 

We recommend that senous consideration be given to incorporation of pneumabc operators 
for system positioners and dnves This retrofit would require installat~on of a plant a r  
system (which presently does not exist) including plant a r  compressors, iur dryers, and 
filters The iur compressors would probably have to be located in a area away from 
potential dust sources Freeze protection of system piping would also be required 

The use of pneumakc operators would eliminate the need for motor operators and 
associated relays Dust entry into relays and motor enclosures is a major cause of 
premature motor and relay falure Pneumatx operators will have a longer life in this 
dusty atmosphere due to the simplicity of construcbon In the event of a loose connection, 
compressed ar escapes, avoiding the endemic coal dust contaminabon which currently 
plagues plant operahons 

In additron, a plant pneumatic system would also provide a source of clean purge a r  which 
could be used to pressunze electronic enclosures and prevent coal dust entry We found 
that relays and control circuit cards for some of the new components of the flame scanner 
systems faded in a very short bme due to excessive ambient coal dust 



c Plant Master Control 

A request was made of our field personnel for a plant master control which would 
automatically adjust boiler finng to steam demand Provision of plant master control 
would require that the individual boiler masters be capable of operatmg in automahc 
control Given the existmg conditions and general lack of funcboning control equipment, 
this would require the installation of a complete new control system 

Each boiler master would require that the feedwater, fuel, a r  and furnace pressure 
controls be capable of being set in automatic before the boiler master could be set to 
automatic 

RE&C projects that this effort would require a significant investment and require a number 
of years before the work could be completed given the need to mantam boiler operabons 
dunng the heating season 

d Air Heater Problems 

The condihon of the heat recovery equipment has detenorated with the passage of bme 
Our field team found that hot pnmary a r  exiting the an heaters ranged from 40 to 50 
degrees C, for some boilers, well below the 330" C temperature typically expected for hot 
pnmary an- 

Coal pulvenzer exit temperatures should be in the range of 52 to 60 C for the type of coal 
being fired at this plant 

To overcome the lack of temperature, the plant operators have discontinued the use of 
tempenng an to control pulvenzer outlet temperature on all high pressure Boilers and low 
pressure boiler No 6 Tempenng a r  dampers are not operable at this time and the 
respectwe controllers are not in service Repars to the respective ax- heaters must be 
made to obmn hotter pnmary and secondary atr, before the controllers can be placed in 
service 

e Boiler performance tests should be completed to accurately determine each boiler's furnace 
or exit 0 2  level, axheater outlet temperatures, arheater flows and stack condihons The 
problem encountered in the plant is that due to their physical condition and changes made 
by the staff over the years to keep the units running, each High Pressure or Low Pressure 
boiler has substantially different operahng parameters from the other idenbcal units 
These differences need to be considered to properly design future control system addibons 
and adjust and tune control systems 

f Control Dnves & Valve Motor Operators 

In the United States a coal fired plant des~gned today would use pneumatic dnves for 
control dnves and valve operators It would be uncommon to use the electnc motor 
operators, as the Russians used for the Mongolian plants The advantage of pneumatic 
dnves are lower cost, greater reliability and ease of mamtenance 



A typical damper dnve unit found in the plant is a gear box, which has a handwheel 
mounted on one side, a motor mounted on an opposite side, a dnve arm to the linkage, 
and a control box mounted above It is wlthln this control box that the relays, brake, and 
posibon feedback are located 

RE&C tned to reuse the current damper gear dnves by replacmg the motors It was our 
understanding that the motors were inoperable and the relays were in workmg order 
These relays are located at the damper dnve and their funchon is to dnve the damper 
either open or closed and to dnve the damper for the length of the pulse slgnal It took 
a considerable effort in the field to restore these motor dnves back to a worlung condihon 

With motor dnves, a poahon feedback should be provlded The Russian dnves do not 
have a workmg posihon feedback A position feedback would make the control of the 
dnve more responsive, however it was considered doubtful last summer that we could 
make a feedback signal work on the existmg dnves 

Another problem which was found dunng the course of our work with the motor dnves 
was the need to improve the brake, which IS used to stop and hold the damper in place 
In retrospect we believe that for future work it would be less expensive to replace these 
dnves than to try to find repar parts for the old Russian dnves or to adapt new 
components to this type of dnve 

g The present control logic retams the existing Russian philosophy The temperature control 
logic is common to pulvenzer logic used in the United States, however, in this country, a we try to use equally slzed ducts for hot pnmary a r  and tempenng a r  RE&C provided 
two controllers, one for the hot pnmary an and a second for tempenng a r  Thls offers 
maximum flexibility however, we subsequently found that many of the dampers are hnked 
together or the hot pnmary a r  is at too low a temperature We found in some cases that 
the tempenng a r  damper was welded closed on high pressure boilers 

h The pressure control logic retams the Russian concept to mantam pulvenzer outlet 
pressure The normal logic used in this country would require an a r  flow element and 
a fuel demand signal (feeder speed) If one attempted to use an a r  flow element, major 
problems would include 

1 The lack of a reasonable straght run of pipe 

2 Even in the United States, where velocities are known, we have a very small 
differential pressure ( 1 to 2 inches w c ) for a control signal The information 
avadable to date would indicate that the current a r  flow is (far) less than design 
probably due to detenorabon of fan wheels and therefore the differential pressure 
readlng would be very small 

3 Dunng the summer season, inside ambient ar is used to supply the FD Fans Use 
of a r  taken from the plant could clog a flow element because of the hlgh level of 
ambient coal dust in the a r  



4 Access to the flow element, for mamtenance is very poor, due to the fact that no 
walkwav is avalable in that area 

d 

A raw coal feeder demand signal would be desirable to incorporate in the future but this 
retrofit posses significant problems RE&C was able to purchase and install some 
replacement D C motors for the coal feeders but the entire speed control scheme should 
be reviewed and may require replacement We would cauhon that if these controls are 
replaced then a method would have to be found, such as compressed an, to keep coal dust 
away from the sensitive control components 

RE&C understood that the current mode of operation required the feeders to remam at full 
speed in order to complete pulvenzahon of the coal and then shut down If this 
interpretabon was correct, then the fuel demand, which acts as the set point, should be 
constant We therefore intended to tune the pressure control loop to be a very slow acting 
loop The different sized hot pnmary and tempenng au ducts, in conjunction with hnked 
hot and tempenng a r  controls, had a major adverse impact on the ability to control 
pulvenzer outlet pressure in some of the units 

We attempted to create a temperature ovemde loop but this requires an extended pressure 
controller, which we have installed only on the high pressure boilers and not on the low 
pressure boilers 

J RE&C tried to work with limited funding to solve the many boiler instrumentation and 
control problems An alternabve approach would be to focus additional efforts on a few 
boilers each year and bnng those units up to date A first step would be to provide a 
modem, direct fired Pulvenzed coal feed system This would require a burner/pulvenzer 
safety system The pulvenzers would have to be checked to make sure that they were able 
to handle a high positive pressure This would require changing the ductwork of the 
pnmary a r  fan to discharge into the inlet of the pulvenzers This would solve many 
problems in the pulvenzer system but also add a few new problems to boiler operation 
Loss of coal to the pulvenzer would mean a flame out and a low pressure boiler would 
be out of service (or a high pressure boiler would operate at reduced load on a single 
pulvenzer) 

4 2 Pulvenzed Coal Piping 

Pulvenzed coal piping is badly wom and requires replacement The condihon of this piping is 
a major cause of pulverized coal dust escaping to the plant 

Pnor to replacement of this piping, a review of pulvenzer and classifier condition and 
performance should be made If the pulvenzers and the classifiers are not operating properly, 
replacement of the pulvenzed coal piping will be in van 

RE&C recommends that velocities in the pulvenzed coal feed pipes be reviewed and that ceramic 
lined elbows be installed 



We camon that if the velocit~es in the fuel pipes exceed 110 to 120 feet per second or if the 
pulverized coal particle fineness is not in accordance with standard industry specificahons (70% 

@ passing through a 200 mesh screen), then excessive wear will continue to be a problem, and any 
ceramic lined elbow installabon will not last 

4 3 Plant Lighting 

Visibility in the Power Plant contmues to be extremely poor This conditron was noted m the 
feasibility study prepared by RE&C in 1992, and contmues to this date 

Lack of proper lightmg affects worker morale and has a direct adverse impact on any plant 
mamtenance and housekeeping efforts 

RE&C recommends a limited program for direct replacement of existing incandescent lighting 
fixtures within the power plant building with high pressure sodium fixtures This program and 
costs are explaned in deu l  in Secbon 5 0 "Near Term Equipment Supply Needs" 



NEAR TERM EQUIPMENT SUPPLY MEEDS 

General Requirements - Power Plants 

Requirements for equipment spare parts and consumable matenals to suskun power plant 
operabons can be grouped into three categones 

Category I Power Plant Spare Parts for 199311994 and 1994/1995 Heatmg Seasons 
Category I1 Instrument and Controls Spare Parts 
Category III Equipment for Plant Improvements 

Category I 

This category includes spare parts, systems, tools and consumables to mantam operation of Power 
Plant No 3 and the Darkhan power plant dunng the 1993/1994 and l994/ 1995 heahng seasons 
These matenals are to be procured by the Component I11 Contractor These items were identified 
by RE&C as a result of Value Engineenng work completed dunng Phase I11 and from meetings 
held with plant operations and mamtenance staffs, representatives of Erchim Impex, and the 
Ministry 

A complete listing of the items, together with estimated costs for procurement from either U S 
or CIS sources and projections of transportation costs are included for reference in Appendix C 

These lists were presented and reviewed dunng the Value Engineenng Session held in Ulaanbaatar 
with AID and the Ministry at the end of Apnl 1993 

Category I1 

Items included under Category I1 include spare parts required to support continued operaoon of 
instrumentation and control systems installed under RE&C supervision dunng Phase 111 

Due to the constrants of project funds, only minimal quantibes of spare parts were provided with 
the compliment of control hardware purchased under Phases I and I1 

It is anticipated that additional spare parts may be required in the event that High Pressure Boiler 
No 13 is returned to service RE&C initdly had been informed that this boiler would be placed 
out of service for a penod of two years Recent discussions with plant operahons indicate that 
Boiler No 13 may be returned to service within the near future In the event that Boiler No 13 
is bought back on-line, parts which were scheduled for installation on Boiler No 13 and intended 
to funchon as intenm spares would have to be utilized This would be applicable to the flame 
scanner system which was designed for operation of all seven High Pressure boilers and provided 
with parts for installat~on on seven boders 

For the case of pulverizer pressure and temperature controls, additional controllers, power 
supplies, transmitters, and miscellaneous matenals would have to be provided to complete the 
installation of systems hardware on Boiler No 13 



A list of spare parts procured under Phases I and I1 has been compiled and is included in 
Appendix D * Lists of spare parts recommended for onsiderailon for future procurement by the ESP Component 
111 Contractor are included in Appendix E 

5 3 Category 111 

This Category includes recommended equipment and systems to provide safer and healthier 
environments for plant personnel and provide for improvements to plant operations and 
mamtenance 

Two areas which were idenbfied for consideration dunng our Phase I11 vaIue engineenng survey 
include 

O Upgrade of Plant Lighting Systems 
O Installation of Central Plant Vacuum Systems to facilitate plant housekeeping 

5 3 1 Upgrade of Plant Lighting Systems 

A large propomon of the existing lighting fixtures in Power Plant No 3 and the Darkhan Plant 
have either no lamps or burned out lamps Poor illumination is a personnel safety hazard and is 
detnmental to worker performance Most of the exisbng fixtures are incandescent High pressure 
sodium lamps produce approximately four times as much light as incandescent for the same input 

@ watts The project has proposed that high pressure sodium fixtures be provided in the future to 
replace existmg incandescent fixtures in selected locaQons in the boiler plants, including the 
ground floor level (from the pulverizer area through the boiler area, to the particulate control 
area), the operatmg floor level (surrounding the boiler proper), and the upper drum level 

Costs for this lightmg retrofit have been estimated for Power Plant No 3 and Darkhan assumrng 
fixture replacement utilizing existing lightmg circuits Engineering assistance would be included 
to support the installation work provided by each plant's mamtenance staff The costs for 
procurement and shipping have been estimated and summanzed in table 5 1 

5 3 2 Plant Vacuum Systems 

Housekeeping within Power Plant No 3 and the Darkhan Plant would be greatly improved by the 
use of plant vacuum systems to remove accumulations of pulverized coal, and ash from the boiler 
plant, including areas around the boilers, mills, heat recovery equipment at rear of the boilers, 
and the electrostahc precipitators 

For Power Plant No 3 a total of two systems are recommended One system for the high 
pressure boiler plant and a second for the low pressure facihty For Darkhan, a single plant 
system would be provided 



Each plant system will consist of headers extending around the periphery of each plant building 
at the ground floor and operatmg levels Separate branches would be plped to service platforms 
surrounding each boiler Each plant vacuum system would terminate at a separator and discharge 
hopper assembly located in the yard area The dust and an- mixtures would be separated using 
centnfugal separators 

Vacuum system equipment would include electnc motor dnven vacuum producers, primary 
centnfugal separators, fabric filters, discharge silencers, discharge hoppers, and control panels 

System installation work including piping, foundations, and electncal power supply would be 
provided by the Fuel and Energy Ministry 

Costs for procurement and shipping have been eshmated summanzed in Table 5 2 



TABLE 5 1 

PLANT LIGHTING RETROFIT COSTS 

POWER PLANT NO 3 

LOW PRESSURE PLANT 

180 - 70W HI'S @ $260 = $46,800 
20 - 250W HPS @ $260 = $5,200 
32 - 400W HPS @ $265 = $8.480 

$60,480 
HIGH PRESSURE PLANT 

210 - 70W HPS @ $260 = $54,600 
16 - 250W HPS @ $260 = $4,160 
55 - 400W HPS @ $265 = $14.575 

$73,335 

FIXTURE COST POWER PLANT NO 3 $134,000 
ALLOWANCE FOR SHIPPING $13,000 
ALLOWANCE FOR ENGINEERING ASSISTANCE $13.000 

TOTAL BUDGETARY COST $160,000 

DARKHAN PLANT 

270 - 70W HPS @ $260 = $70,200 
30 - 250W HPS @ $260 = $7,800 
48 - 400W HPS @ $265 = $12.720 

$90,720 
FIXTURE COST DARKHAN $90,720 
ALLOWANCE FOR SHIPPING $9,000 
ALLOWANCE FOR ENGINEERING ASSISTANCE $9.000 
TOTAL BUDGETARY COST $109,000 



TABLE 5 2 

PLANT VACUUM SYSTEM COST SUMMARY 

SYSTEM COSTS 

POWER PLANT NO 3 

PRE-PACKAGED VACUUM $94,000 
SKID WIFILTERS FOR LOW PRESSURE PLANT 

PRE-PACKAGED VACUUM 
SKID WIFILTERS FOR 
HIGH PRESSURE PLANT 

MISCELLANEOUS EQUIPMENT INCL 
HOSE VALVES 

TOTAL EQUIPMENT COST 
FREIGHT (OCEAN) 
ENGINEERING ALLOWANCE 
TOTAL BUDGETARY COST 

@ DARKHAN 

PRE-PACKAGED VACUUM 
SKID WIFILTERS 

MISCELLANEOUS EQUIPMENT INCL 
HOSE VALVES 

TOTAL EQUIPMENT COST 
FREIGHT (OCEAN) 
ENGINEERING ALLOWANCE 
TOTAL BUDGETARY COST 



PHOTOGRAPHS 



PHOTOGRAPHS FOR 
EMERGENCY HEAT AND POWER PROJECT NO 1 FOR 

MONGOLIAN FUEL AND ENERGY MINISTRY 

PHOTOGRAPH NO. DATE TAKEN REMARKS 

1993 View of Flame Scanner System Control 
Cabinets after Completion of Shop Testing 
and Pnor to Shipment 

1993 View of Scanner System Coaling Air Supply 
Slad after Completion of Shop Tests and 
Pnor to Shipment 

View of Intenor of Flame Scanner and No 
Coal Flow Alarm Panel after Shipment to 
Mongolia 

1993 View of Installation Work of No Coal Flow 
Alarm Circuit for Boilers Nos 1 & 2 

View of Flame Scanner System1 No Coal 
Flow Alarm Panel Dunng Testing 

View of Pulvenzed Coal Control System 
Rack for Boilers 7,8, & 9 prior to mountmg 
Power Supplies 

View of Pulvenzed Coal Control System 
Rack for Boilers 7,8, & 9 with Moore 
Controllers in Place 

View of Pulvenzed Coal Control System 
Rack for Boilers 7, 8, & 9 with field cables 
routed 

View of Relay Installation for Pulvenzed 
Control system Rack for Boilers 10, 11 & 



Photograph # 1 

Photograph 



Photograph # 

Photograph # 4 



Photograph # 5 





APPENDIX B 

INSTRUMENTATION AND CONTROL DRAWINGS 



APPENDIX B 

INSTRUMENTATION AND CONTROL DRAWINGS 

This sechon contams record drawmgs notmg modlficahons made 1n the field dunng Phase I11 These 
drawmgs supersede electrical drawings sheets E-001 through E-004 and Mechanical Drawings Sheets M- 
001 and M-002 which were included in Appendix F of the Phase I1 Installation Strategy Report 



APPENDIX C 

PROCUREMENT LISTS FOR NEAR TERM EQUIPMENT NEEDS 



Ship via Ocean 

Est on Stte Date Oct 93 

US Type 9 x 4 112 x 2 112 

U S N/A 

u S N/A Ship via Ocean 

Est on Site Date Oct 93 

U S NIA 

397 215 637215 

397 125 

Ship via Ocean 

Est on Site Date Oct 93 

4 5x4 5x45 U S 

240 000 2 1825 

0 875 253 800 

36 400 84 400 

Ship vta Ocean 
€st on Site Date Aug 94 

U S 

Ship via Ocean 
Est on Site Date Aug 94 

143 325 360 M*3 2 

48 000 1 

403 5081 

Ship wa Ocean 

Est on S~te Date Aug 94 

Ship via Ocean 
Est on S~te Date Aug 94 

400 M-3 1 

$1 1 = 1 Brick insulating bricks M400 Gost 6788 74 500 x 170 x 60 

( Soveiete plate ) US Type 9 x 4 112 x 2 112 

5 5 132 000 396 000 

92 000 65x 65x 45 93 593 23 000 

5 5 403 508 

Sh~p via Air 

Est on Site Date Dec 93 

for Expedited Del 

$1 = 1 Brick Fireproof Bricks Diatomaceous for Brick Work around Boiler 

Class A 250 x 123 x 65 Gost 2574 78 

80 Tns 3 

7 508 3 4 

1 593 0 875 4 5 

6 

4 6  M Long 
Ship via Ocean 

Est Onate Date Sept 93 

PCUSAE&P XLS 

$06 1 KG Cement for 1&2 above 

Crown Gear for Bail Mills Type 
Ul6 M 287 410 Year 1967 

Ptnion Gear for Bail Mills as above 

4 5x4 5x 45 

U S 0 875 3 7 

10 5 353 937 

u s 

NIA 

Rev 1 4/22/93 

U S 7 508 132 000 Crown Gear for Bail M~lis Type 
WB M 2861470 Year 1976 

65x 65x 45 70 194 23 000 Ptnton Gear for Ball Mills as above 

1 

396 000 3 

5x1 7x2 2 Cmp 

4140 

0 02 27 352 

69 000 

U S 73 937 140 000 2 8 

9 

C l S 0 

1194 

280 000 Boiler Feed water Pumps ~ y p e n  3 150 53 
Q 150 M3/h H=580M 500 kwt 2970 RPM 

186 375 7 000 25 Brass Tubing 00 19 x 1 x 4545 ~ a r d  6 8  

NIA 4 140 

U S 5 11 

Tn 

0 PC 12 10 

Ship Via Air 

Est Onstte Date Dec 93 
352 Electr~cal Motors T y p e w l  Y2 

0 9 KWT 450 1500 RPM DC 220 Volt 

for Coal Powder Feeders 20 Kg Ea 

175 000 

345 Gear for Coai Powder Feeder TypeqW7 Year 1976 

27 000 
, 

11 375 

PC 5 400 

I 



Ship Via Air 

Est Onslte Date Dec 93 

17 Primary Fan Gear Housing 2 PC 12 492 24 900 0 24900 0 NIA C I S N/A 
(Fan Type BM 18A-4 Year 1978) 

4 5 275 775 

1 x 1 5 ~ 1  

2 4x1 4x1 4 63 375 

r 
Ship Via Alr 

Est Onslte Date Dec 93 
38 802 

Dla 1 5x7 5 

Ship Via Air 

Est Onslte Date Dec 93 

212 400 

30 000 2 5 14 

Shjp Vla Alr 

Est Onsite Date Dec 93 
148 167 

10 

13 

8 802 Ash Slu~ce Pump Type PT 400140 Q=400 MA3/h 

H = 40M 132 KWT 960 RPM 

120 000 8 0  15 

235 208 

C I S  

4 Electrical Motors Type AC 3 Phase 
Type A30 4 450Y-8YI 6000 Volt 

500 KWT 735 RPM 

30 000 1 

28 167 1 High Pressure Heater (HIE Type B 30) 
Bundle Only 

7 080 
I 

C I S  

Cmp 

200 000 16 

1 800 

PC 

Cmp 

35 208 1 D~strlct Water Pump Type C3 2500 180 

338 20 

C I S  

PCUSAE&P XLS Rev 1 4/21/93 

53 100 

120 000 

7080 18 

PC 19 

C I S  1 00 

21 

C I S  

I 

Cmp 

0 30 D~aphragm Compression Ring 

Dwg No 126 C 378P 

0 225' 

Compressed End Flat Sprmg 
Dwg No 185 M-643 

22 

200 000 

D~aphragm Compression Rmg 

Dwg No 126 C 381P 
1 800 

338 

28 20 

C I S  

PC 

6 

0 338 

PC Compressed End Flat Spring 
Dwg No 185 M-640 

0 1 2 0  

Compressed End Flat Spring 
Dwg No 185 M-644 

1 2 0  

23 

236 

PC 

24 28 20 

15840 0 132 158 40 

108 00 Compressed Tendril to Rotors 

Dwg No 126 C 24511 

PC 

0 1 20 108 90 PC 



25 ]compressed Tendril to Rotors 1 300 1 pcdd 1201 360 0 1 360 001 0 I NIA I C I S  

I For High Pressure Turbine T-25-90110M Year 1976 1 1 ] 1 I I I 1 I 1 
26 Compressed End Fiat Spring 66 PC 1 66 0 66 00 0 C I S  

Dwg No 185 M-643 

27 

C I S  

290 Compressed Rlng 

Dwg No 126 C 328 

28 

29 

30 

0 

31 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , , . . . . .  . . . ... . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

33 l ~ o t o r  Assembly for Hammer Crusher I 1 1 Cmp [ 113693501 11363950 1 0 )  113639501 0 I NIA I C I S  I 

C I S  8 700 0 30 

NIA Compressed End Fiat Spring 
Dwg No 185 M 644 

158 

Compressed End Flat Spring 
Dwg No 185 M 637 

Compressed End Flat Spring 
Dwg No 185 M-639 

32 

NIA PC 

N/A 

I ]For Boiler Repair Deaerator Trays 1 1 1  I I I I I  I  I 

0 

132 0 

C I S  368 

Compressed Tendril to Rotors 
Dwg No 126 C 245110 

l ~ w g  No 3591 02 00 0 1 1 1  I  I  1 I  I  I  I 

-- 

PCUSAE&P XLS 

8700 00 

312 

Compressed Tendril to Rotors 
Dwg No 126C 245111 

34 l~lexible Coupling for Hammer Crusher 1 1  ( I 3 9601 3 960 

Rev 1 4/21/93 

15800 PC 

070  PC 

0 NIA C I S  208 1 20 

0 1 3 9601 0 I N/A I C I S  I 

0 1 20 

b 

PC 

- P - P P p p -  

24 

PC 

249 60 

pc 24 00 1 

368 00 368 1 

21840 

C I S  0 

0 

0 

0 

24 N/A 

< 

249 60 

0 

NIA 218 40 C I S  0 



37 l~earing Russian No 2317 1 40 1 PC ( 155 351 6 214 I U s [ship via Air 

IUS # N317 EN1 l ~ s t  Onsite Date Sept 93 
I 

732 

41 [searing Russian No 3616 1 20 1 PC 108 951 2 1791 352 2 5311 0 005 1 
(US X 22316 1 1 1 1 (€st Onsite Date Sept 93 

6 9461 00052 1 

U S Shlp wa Air 
Est Ons~te Date Sept 93 

20 38 

U S 

Bearing Russian No 2319 
US # N 319 
7 kg ea 

Ship via Air 

Est Onsite Date Sept 93 
23 860 

U S 40 

493 4 000 
, 

PC 50 0 074 39 

Ship via Air 

Est Onsite Date Sept 93 
30 Bearmg Russ~an No 2326 

US X N326 EM1 
18 kg ea 

U S (ship via Air 
Est Onsite Date Sept 93 

PC 

Bearing Russ~an No 2324 
US # N324EMi 
14 kg ea 

4493 200 

30 42 

U S 

0007 

2 465 427 90 

PC 

Bearing Russian No 7630 
US # 32330A 
20 kg ea 

Ship via Air 

Est Ons~te Date Sept 93 
40 43 

U S 

PCUSAE&P XLS Rev 1 4/21/93 

21 395 

1 901 

2 112 95 400 PC 

Bearmg Russ~an No 8216 
US # 51216 
1 kg ea 

Sh~p via Air 
Est Onsite Date Sept 93 

60 45 

U S 46 

414 15 

3 180 

141 1 418 PC 

20 Bearmg Russran No 50306 
US # 6306N 
1 kg ea 

40 Ship via Air 

Est Onsite Date Sept 93 
Bearing Russian No 60306 
US # 6306 ZR 
1 kg ea 

u s 47 

12 424 50 14 326 

97512 

35 45 

21 1 1 200 

Ship via Air 

Est Onsite Date Sept 93 
20 Bearlng Russian No 3530 

US S 222 30 
20 kg ea 

2 48 

0018 

0 0 2  

1559 

PC Electrical ~ o t o r &  A 3012 55-4MYI 
6000 Volt 500 K\NT 1500 RPM 

0 001 

1 411 

23 

0 001 

920 141 

266 20 

21 829 39 700 

5 324 1 408 

U S 79 400 

1061 

I 

Ship wa Air 
Est Onsite Date Dec 93 

0001 

6 732 

2x1 3x1 2 101 229 

0 02 

3 1 



u S 3 4x2 3x2 1 ship via Air 

Est Onsite Date Dec 93 
49 '~lectrical ~ o t o r d ~  302 17 69 8/10 YI 

6000 Voit 1000/500 KWT 7421594 RPM 

U S 

235 200 

Shlp via Air 

Est Onsite Date Dec 93 
50 

U S 

1 

2 5 63 000 3 Electrical Motor 4 A 315M 4Y3 
380 Volt 200 KWT 1475 RPM 

25 000 Shlp v ~ a  Air 
Est Onsite Date Dec 93 

51 

45 000 

Ship via Ocean 

Est Onslte Date Sept 93 

39 433 

2 Electrical Motor MTH 612 10Y2 
380 Volt 60 KWT 565 RPM 

16 900 52 

PC 

26 406 PC 

1 3x 66x 84 6 Electr~cal Motor 4AM 225 M8/6/4Y2 
15/17/25 KWT 380 Volt 
740/990/1480 RPM 

53 

0 3 U S 

Ship v ~ a  Ocean 
Est Onsite Date Sept 93 

274 633 235 200 

89 406 21 000 

1 5 x 85x1 1 12 675 PC 

61 900 

U S 47 850 15 Electrodesyb@fi 13/55 Dta 3MM 

Ship vla Ocean 
Est Onsite Date Sept 93 

U S  

11 2 

12 500 

0 8 U S PC 

3 54 

59 

I / 3 775 020 601 975 261 181 4 750 281 781 

37 675 

Ship via Air 
Est Onslte Date Rec 93 

7 500 

6 825 Tn 

Wlnch 5 Ton Type \Clj 5M Cmp 

1 600 55 

Ship via A I ~  

Est OnsRe Date Dec 93 
95 000 1 Turbme 011 Centrifuge 

Type@+3OOO for Turbine Lubr~cat~on Oil Pur~f~cat~on 

44 150 1 60 

I 

1 8 

3 190 

6 000 2 000 

10 Portable Electrical Drill 
TypeH,lO19 H3 1017A 220 Volt 
3 kg ea 

Electrical Motor A12 52-4 
630 K W  6000 Volt 1500 RPM 
Q=1000 MA3h H- 180M 

1 Total Power Plant #3 = 1 $1 4,750 281 781 and 1398 M Ton Shlpment from US to Mongollal 

PAGE 5 OF 5 PCUSAE&P XLS Rev 1 4/23/93 

54 675 

14 

Cmp 

44 150 

1 

41 0 

PC 

4 401 95 000 

6 410 

1614 
I 

160 

2 x 1 5  x 2 

11 971 

0 003 

U S  99401 1 2 5  

56 121 2 2x1 3x1 25 3 4 U S Shlp via Air 

Est Onsite Date Dec 93 



R F s  POWFR PRCJ.1. Nn. I MATFFUgLSBbln SPARF P I IST  

t 

SOURCE 
COUNTRY 

DIMENSNS 
EA 

Ship via Air 
Est Onsite Date Dec 93 

STATUSCOMMENTS UNIT WT 
(M TONS) 

' IEM ' DESCRIPTION QUANTI rY UNIT L INGL 

US 7 Stages 500 HP Pump 

U S  

Ship via Ocean 

Est Onsite Oate Oct 93 

NO 

5 x 1 7  x 2 2  

Ship via Air 

Est Onsite Date Dec 93 

Ship via Air 
Est Onsite Date Dec 93 

1 x 1 5 x 1 30 000 U S  2 5 

6 4  

8 802 

4 

2 

0875 

US 9 x 4 112 x 2 112 

U S 1 

DARKHAN POWER PLANT 

280 000 

38 802 1 

Rreproof bricks D~atomaceous for brick work around holler 
Class a 250 x 123 x 65 mm 
Mark 600 Gost 2674 78 US 9 x 4 112 x 2 112 

Ash Siu~ce Eager Pump Type r PT 400140 

Q= 400 MA3/H H=40M US Sluce 1761 GPM 
131 Feet 

U S 

t 

79 625 5 

Ship via Ocean 
Est Onsite Oate Oct 93 

84400 

. 
1 U S  

11 In CB 500 14 23 District HIE bundle 1 1  I 93 000( 93 0001 28 167 1 D 1 4 x 7  U S 1 Ship via Air 
Ishell P=14kgf/cmA2 T=400 C 1 I  s st Onslte Date Oec 93 

I 

1 0 5  73 937 1 

3 2 x 2 x 1 

220625 200 insulation Bricks M 400 Gost 6786 74 

500 x 170 x 60 mm ( Sovelete plate ) 

36 400 

4 6  M Long 
Ship via Ocean 
Est Onsite Date Sept 93 

223 650 

1 7x0 82x1 1 U S 

r I ~ u b e s  Pa 23kgf/cm^2 T=lnlet 70 C Outlet 120 C I I I 1 I 1 I I 1 

COST($) 

353937 2 Water Feed Pumps Typen 3 150 53 
Q = 150 M^3/H H= 580 M 500 KWT 2970 RPM 

1 

Cmp 

Ash Slulce Bager Pump Typer  FT-800 800 71 
Q= 800 M3/H H = 71M US 3038 GPM 
220 Feet 

U S 22 533 

U S 200 

13 650 

Ship via Air 
Est Onsite Date Dec 93 

2 1 

D 1 2 x 7  U S 

PAGE 1 OF 3 

30 000 

102 533 

Ship via Ocean 
Est Ons~te Date Oct 93 

120 000 

M-3 

Tn 80 6 

35 987 

Ship via Air 
Est Ons~te Date Oec 93 

8 

Tubes P=@kgf/cmA2 T=iniet 70 C Outlet 120 C 

D 1 5 x 7 6 U S 

SOLUSE&P XLS 

COST $ 

Cmp 

MA3 

Cement for Nos 4 8 5 Above 

Tn 30 7 

14 787 

113 167 

12 Ship via Air 

Est Onsite Date Dec 93 

140 000 

80 000 Cmp 

$1 = 1 brick 

I 

$1 1 = 1 brick 

$0 6 = 1 KG 

Brass Tubing 0 D 19 x 1 x 4545 mm 

8 

28 167 

162250 

COST $ 

80 000 

2 1825 198 608 

141 000 

48 000 

7 000 

2 Electrical Motor for Forced Draft Fan 
Type 4A 3555s 8Y3 132 kwt 3801660 v 

252/145 amper 735 rpm 

SHIP COST$ 

i 

318 608 

210 000 

1 85 000 9 

1 10 

PC 

85 000 0 CB 500 3 23 District HIE/ bundle 
Shell P 3kgf/cmA2 T-400 C 

Tubes P=23kgf/cmA2 T-inlet 70 C Outlet 120 C 

42 250 120 000 n C B  500 74 23 D~strict HIE Complete 

Shell P 3kgf/cma2 T=400 C 

120 000 

10 600 21 200 



Ship via Ocean 

Est Onsite Date Aug 94 

Ship via Ocean 
Est Onsite Date Aug 94 

4 5x4 5x 45 528 000 10 010 

Shlp via Air 

Est Onsite Date Dec 93 

U S 13 

65x 65x 45 

N/A 

4 Crown Gear for Ball Mills Type 

U l m 2 8 7  410 Year 1984 

r 

U S 92 000 14 

2 2x1 3x1 25 15 

Ship via Air 
Est Onsite Date Sept 93 

538010 

4 Pfnfon Gear for Ball Mdis as above 

U S Electrical Motor Type A 304 400Y 6YI 
400 KWT 6000 Volt 1000 RPM 
for Ash Pump ( Bager Pump ) 

N/A 

Ship vla Air 
Est Onslte Date Sept 93 

PC 5 5  

2 

C I S  N/A 

600 17 

Shlp via Air 
Est Onsite Date Sept 93 

132 000 

0 875 1 593 PC 

86 2001 23 237 

0 0 16 

80 Bear~ng Russian No 3071US W 6307 
44 kg ea 

18 

93 593 23 000 

PC 

0 3 Gear for Coal Powder Feeder 
IM 3 5  Year 1986 

366 Bearing Russfan No 2317/US # N317 
5 2 kg ea 

19 

49 311 0 026 

PAGE 2 OF 3 
L+ 

109 437' 43 100 

U S 124 PC 

3 107 3 473 0 0052 20 

16 Bearfng Russian No 366322/US C 7322 8 MP 00 
18 kg ea 

20 

13521 

SOLUSE&P XLS 4/22/93 

3 3 

cmp 

7 50 

U S 

0 018 33 014 32 000 

U S Bearing Russian No 46330/US # B7330E TPA P4 UL 
26 kg ea 

1 21 

I 

U S 

345 

724 

PC 

U S PC 
, 

1 014 

1 831 20 Ship via Air 

Est Onslte Date Sept 93 

1 65x0 85x2 2 U S 1 Generator for batteries recharging Batteries type CK 24 (Russfa 
Russian Generator Type n 92 Y4 70kwt 230 320v nominal 1-30 
Used for Emergency Lightcng instrumentation signalization pow 

72 900 Ship via Ocean 

Est Onslte Date Sept 93 
22 

21 415 23 

0 00044 

155 35 

2 000 

Ship via Air 

Est Onsite Date Sept 93 

1 tn 

PC 

PC 

pc 

Welding Electrodes for piping and boiler repair 

Russian typeyo#q 13/55 Dia 3mm 

0022 Bearing Russian No 46234IUS # 8723 4E TPA P4 UL 
22 kg ea 

3 190 20 

10 2 064 

2 374 

U S 

47 480 

3 521 10 000 

63 800 

Shlp via Air 
Est Onslte Date Sept 93 

20 640 

10 000 

9 100 

775 



Sh~p via Air 

Est Onslte Date Sept 93 

J 

7 

25 Bearmg Russ~an No 7306/US X 30306 

0 46 kg ea 

10 

00013 U S 

0 00046 85 69 

Ship via Air 
Est Ons~te Date Sept 93 

26 

1 U S 

0 N/A 

f 

2 31 3 404 50 648 321 39 2 961 725 89 79 31 

Total Power Plant Darkhan = $ 2,961,725 89 and 821 Tons of Shlpment from US to Mongolla 
I I I I 

U S PC 16 

PC 

37042 27 Ship vla Air 

Est Onsite Date Sept 93 

28 

NIA 29 

I 

PAGE 3 OF 3 

6 90 

Bearing Russian No 7310/US X 30310A 

1 3 kg ea 

PC C I S  

1080 

SOLUSE&P XLS 

20 

N/A Cham Bp 4016300 for scraper feeder type 500 x 4060 

0 C l S 

i 

215KG 30 

31 

37 

Circuit Breakers Type 3 16B Y3 

I nom =1600A up to 660 Volt AC 

24 

NIA Scraper cham for feeder as above 

92 740 

PC 2 

37 100 1 547 

12 

000215 U S 63 

Bearing Russian No 3618 

9 3 kg ea 
151 85 

832 

PC 

PC Shp via Air 

Est Onsite Date Sept 93 
Bearmg Russian No 7516 

2 15 kg ea 

1846 

15 000 

37 100 

90 1 080 

10 630 

1 518 50 10 

0 

0 

327 PC 

30 000 

76 

0 0093 

7 042 

706 

9 3  KG U S Ship via Air 
Est Onsite Date Sept 93 



3 l~ernent for 1&2 above ( 80 ( ~ n s  ] $06 1 KG ( 48 000 36 400 844001 1 ( N/A 1 
l ~ s t  on Site Date Oct 93 

Shlp via Ocean 

Est on Site Date Oct 93 

2 linsulating br~cks M400 Gost 6788 74 500 x 170 x 60 1 360 1 M-3 [$ l  1 = 1 Brick 1 253 8001 143 325 397 1251 0 875 [ N/A I u s [ship via ocean 

1 

( Sovelete plate ) US Type 9 x 4 112 x 2 112 

400 Fireproof Bricks Diatomaceous for Brick Work around Boiler 

Class A 250 x 123 x 65 ~ o s t  2574 78 
US Type 9 x 4 7/2 x 2 7/2 

Est on Site Date Oct 93 

4 

5 l~ lnton Gear for Ball Mdls as above 

3 Crown Gear for Bail M~lls Type 
U 6  M 287 410 Year 1967 

M-3 

lEst on Site Date Auo 94 

4 

6 

$1 = 1 Brick 

132 000 

U S 

Ship via Ocean 

Est on Site Date Aug 94 
7 

10 l ~ e a r  for Coal Powder Feeder T y p e m 7  Year 1976 1 12 ( PC 1 345 ( 4 1401 0 ( N/A 1 C IS  ]N/A 

240 000 

23 0001 92 000 1 593 

Ship via Ocean 
Est on Site Date Aug 94 

8 

N/A 

93 5931 0 875 1 65x 65x 45 1 U S ]Ship via Ocean 

Crown Gear for Ball Mills Type 

LU 6 M 286/470 Year 1976 

Pmion Gear for Ball Mllls as above 

4 6  M Long 
Ship via Ocean 

Est Onslte Oate Sept 93 

9 

ar3 ALTERNATE 

U S 397 215 

396 000 

3 

Ship via Ocean 

Est on Site Date Feb 94 

for Expedited Del 

Bo~ler Feed Water Pumps Type(l3 150 53 
Q-150 M3/h H=580M 500 kwt 2970 RPM 

289 555 

11 
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4 5x4 5x45 

132 000 

3 

Rev 1 4/23/93 

637215 

7 508 

5 5 

10 5 

Brass Tubing OD 19 x 1 x 4545 ~ a r k A - 6 8  

2 1825 

U S 

4 5x4 5x 45 

2 

Ship Via Air 
Est Onsite Date Dec 93 

Ship vla Ocean 
Est on Slte Date Aug 94 

403 508 

403 508 396 000 

23 000 

140 000 5x1 7x2 2 Cmp 

25 7 000 

5 5 

7 508 

69 000 

U S 

Tn 1 

PC Eiectr~cal Motors Typew61 Y2 
0 9 KWT 450 1500 RPM DC 220 Volt 

for Coal Powder Feeders 20 Kg Ea 

5 400 

1 194 

280 000 

175 000 U S  

5 

0 875 70 194 

9 555 

11 375 

U S 27 000 

65x 65x 45 

186 375 

U S 

352 27 352 0 02 



PnWFR P R n l  Nn. I MATE-3 SPARF PA l IST 
SHIP POdTOTAL INCL UNIT WT DIMENSNS SOURCE STATUSICOMMENTS 

NO COST($) COST $ COST $ SHIP COST$ (M TONS) EA (M) COUNTRY 
12 Electrical Motors TypenB 62 Y2 12 PC 9 550 114 600 845 115445 0 0 2  Ship Via Alr 

4 0 KWT 450 1500 RPM DC 220 Volt Est Onsite Date Dec 93 

for Coal Powder Feeders 20 Kg Ea 

Sh~p via Ocean 

Est on Site Date Feb 94 

2 4x1 4x1 4 

Sh~p via Ocean 

Est on Site Date Feb 94 
1 x 1 5 ~ 1  

Ship via Ocean 
Est on S~te Date Feb 94 

or Low Pressure Turblne T-12-35110M 37811 Year 1967 1 I I I I 1 I I I 

8 190 220 590 

Dla 1 5x7 5 

Ship v ~ a  Ocean 

Est on Ste Date Feb 94 

212 400 4 5 

1138 31 138 

8 0 

10 

NIA 

13 

2 5 

123640 

204 550 

4 Electrlcal Motors Type AC 3 Phase 
Type A30 4 450Y 8YI 6000 Volt 

500 KWT 735 RPM 

1 14 

NIA 0 

C I S  

30 000 Cmp Ash Sluice Pump Type PT 400140 Q=400 M 3/h 
H = 40M 132 KWT 960 RPM 

120 000 15 

1 16 

C I S 24 900 

C I S  

PC 

30 000 

3 640 1 H~gh Pressure Heater (HIE Type 8 30) 

Bundle Only 

Cmp D~strict Water Pump Type C 3  2500 180 

7080 18 

1 800 

C I S  

53 100 

200 000 200 000 

PC 2 17 

30 Diaphragm Compression Ring 
Dwg No 126 C 37811 

C I S  

ALTERNATE 

-?q 

Cmp 

4 550 

Primary Fan Gear Hous~ng 
(Fan Type BM 18A 4 Year 1978) 

0 

PC 

1 00 20 

21 

C I S  

I 
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120 000 

12 492 

7 080 pc 

0 225 6 19 

338 Compressed End Flat Spring 
Dwg No 185 M-643 

236 

1800 D~aphragm Compression Ring 
Dwg No 126C 38111 

PC 

I 

PC 22 

24 900 

338 338 

120  0 PC Compressed End Flat Spring 

Dwg No 185 M-640 

120  

1 

0 

0 

28 20 28 20 24 

158 40 0 Compressed End Flat Sprmg 
Dwg No 185 M-644 

C I S  23 

158 40 132 

Compressed Tendr~l to  Rotors 

Dwg No 1264  24511 

90 1 20 0 pc 108 108 00 



25 [compressed Tendrll to  Rotors 1 300 1 pcdd 1 1 201 360 0 360 001 0 1 N/A C I S  
l ~ w g  No 126C 245112 
I 1 I I I I I I I 

or High Pressure Turbine T-25-90110M Year 1976 1 1 1 1 1 1 I I I I 

27 

30 /compressed End Flat Sprmg 1 312 1 PC 0701 21640 0 1 218401 0 I N/A I C I S  I 
l ~ w g  No 185 M-639 

28 

29 

31 Compressed Tendril to  Rotors 1 208 1 PC 1201 24960 01 249 601 0 I N/A I C I S  1 
lDwg No 126 C 245/10 I 

Compressed Ring 

Dwg No 126C 328 

32 Compressed Tendril to Rotors 1 I 24 i 0 1 I N/A I C I S  I 
l ~ w g  No 126C245111 

Compressed End Flat Spring 
Dwg No 185 M 644 

1 20 

30 290 

0 

Compressed End Flat Spring 
Dwg No 185 M-637 

PC 0 8 700 

132 156 

33 [ ~ o t o r  Assembly for Hammer Crusher ( 1 1 Cmp 1 113693501 11363950 1 113639 501 0 I N/A 
l ~ y p e  M20 20 

PC N/A 

368 1 

C I S  

34 

ALTERNATE + 0 C I S  

PC 0 

35 
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, 

15800 

Flexlble Coupilng for Hammer Crusher 
Type M20 20 

Dwg No 3591-09-080 

NIA 6700 00 

368 00 368 N/A 

C I S  0 

0 C I S  

1 

Heatproof Stamless Steel 
12 x 18H9T GOST 5332 72 Thickness from 6 to  10 mm 
For Boiler Repair Deaerator Trays 

6 

3 960 

Tn 3 000 18 000 

3 960 

2 730 

0 

20 730 

3 960 

1 U S 

N/A 0 

r ~ h ~ p  wa Ocean 
Est Onsite Date Sept 93 

C I S  



Ship via Air 

Est Onsite Date Sept 93 
U S 

Shlp via Air 
€st Onsite Date Sept 93 

0 0052 

U S 0 007 

0018 U S 

Ship via Alr 

Est Onsite Date Sept 93 

6 214 37 

4 493 

Ship via Air 

Est Onsite Date Sept 93 

.' 

u s 

40 Bearing Russian No 2317 
US # N317 EN1 

5 2 kg ea 

12 424 50 40 

0005 

U S 

732 

4 000 38 

30 Bearing Russian No 2326 
US X N326 EM1 
18 kg ea 

Ship via Air 
Est Onsite Date Sept 93 

30 42 

0 001 43 

Ship via Air 
€st Onsite Date Sept 93 

6 946 PC 

493 20 Bearing Russian No 2319 
US # N 319 
7 kg ea 

1 901 

2 179 41 

PC Bearmg Russian No 7630 
US # 32330A 
20 kg ea 

40 Bearing Russian No 8216 
US X 51216 
1 kg ea 

U S 

155 35 

14 326 PC 

20 Bearing Russ~an No 3616 
US # 22316 
5 kg ea 

95 400 3 180 

U S 

0001 1411 

~4 ALTERNATE 

PC 

414 15 

352 

Ship via Air 
Est Onsite Date Sept 93 

40 44 

U S 

PAGE 4 OF 5 ALTPCUS XLS 

200 

2 531 PC 

2 112 

pc 

Bearing Russ~an No 46330 
US X B7330E TPA WUL 

26 kg ea 

PC 

1 200 U 5 45 

1061 Ship via Air 
Est Onsite Date Sept 93 

i. 

47 

Rev 1 4/23/93 

108 95 

1 418 35 45 

94 960 2 374 

21 1 60 Ship via Air 
Est Onsite Date Sept 93 

Bearing Russian No 50306 
US # 6306N 
1 kg ea 

0001 23 40 46 

20 6 732 Bearmg Russian No 3530 
US # 222 30 
20 kg ea 

U S 

97512 

20 

Bearmg Russ~an No 60306 
US # 6306 ZR 
1 kg ea 

002  U S 

79 400 Ship via Ocean 
Est on Site Date Feb 94 

48 

002  

141 

3 662 

920 

266 20 Ship via Air 
Est Onsite Date Sept 93 

Electrical ~ o t o r & ~  3012 55-4MYi 
6000 Volt 500 K \ M  1500 RPM 

1559 

141 

2 821 39 700 2 

98 622 

5 324 

PC 

0 026 

1 408 

2x1 3x1 2 82 221 3 1 



49 Electrical ~ o t o r & ~  302 1769-8/10 YI 
6000 Volt 1000/500 K W  7421594 RPM 

50 

f 

Electrical Motor 4 A 315M 4Y3 
380 Volt 200 K W  1475 RPM 

51 

U S 

3 

Electrical Motor MTH 612 10Y2 
380 Volt 60 K W T  565 RPM 

52 

t 

Ship via Ocean 
Est on Slte Date Feb 94 

2 

1 3x 66x 84 

3 4x2 3x2 1 PC 

3 413 

Electrccal Motor 4AM 225 M8/6/4Y2 
15/17/25 KWT 380 Volt 
740/990/1480 RPM 

53 

54 

55 

2 5  63 000 66413 PC 

1 8  

U S 

15 '~iectrodes)b&i 13/55 Dla 3MM 

3 '~cnch  5 Ton Type \Cn 5M 

56 

235 200 

21 000 

1 5  x 85x1 1 PC U S 

6 Ship via Ocean 

Est on Site Date Feb 94 

Portable Electrical Dr~ll 
Typeif+lOl9 e 1 0 1 7 A  220 Volt 
3 kg ea 

U S 

25 000 12 500 Shlp vla Ocean 
Est on Site Date Feb 94 

Portable Electrical Grinder 
H 3  2004A 220 Volt 
6 kg ea 

57 

235 200 

Ship via Ocean 
€st on Site Date Feb 94 

PC 

Tn 

Cmp 

10 

: 

10 Current Frequency Converter 
13 kg ea 

58 

59 

t r I I 1 3 775 020 601 680 328 331 4 455 348 931 I I 
Total Power Plant #3 = I  $1 4,455,348 931 and 1398 M Ton Shlpment from US to ~ongolial 

I 

'i ALTERNATE PAGE 5 OF 5 ALTPCUS XLS Rev I 4/23/93 
4 
c 

1 638 

6 000 
r 

2 000 

10 

i 

Belt Scales Wcdth 1000 MM 
For Coal Wecght Measurement 

2 

60 

5 096 

26 638 

3 190 6 825 

Turbcne 011 Centrifuge 

Type#e3000 for Turbine Lubrication Oil Purification 

7 500 

47 850 U S 

PC 

PC 

Electrical Motor A12 52-4 

630 KWT 6000 Volt 1500 RPM 
Q-1000 Me3/h H- l8OM 

240 296 

2 184 45 000 

-p.-------P 

54675 Ship via Ocean 
Est Onsite Date Sept 93 

410 

160 1 600 

PC 

7 

11 2 

1 

U S 

1 600 160 

1 000 59 

30 000 455 Cmp 

1 

47184 

6410 Ship via Ocean 
Est Onsite Date Sept 93 

14 

10 000 0013 10059 

15 000 

0 8  

0 3 

Cmp 

44 150 

27 

U S 

30 455 

95 000 95 000 

1614 

U S 

Ship via Ocean 
Est Onsite Date Sept 93 

3 x 0 65x1 4 0 5 

44 750 

0 003 U S 

Ship via Ocean 
Est Onsite Date Sept 93 

1627 

4 401 

'ship via Ocean 
Est Onsite Date Sept 93 

0 006 

U S Ship via Ocean 

Est Onsite Date Sept 93 

99401 

1 547 2 2x1 3x1 25 

125  

45 697 3 4 U S 

2 x 1 5  x 2 

Ship via Ocean 

Est on Site Date Feb 94 

U S  Ship via Air 

Est Ons~te Date Dec 93 



HFAT POWFR P Nn. i M 
SHIPWToTAL w-r ~iA@' 

NO COST($) COST $ COST $ 
DARKHAN POWER PLANT 

r 
1 

2 

I: 

SHIP COST$ 

3 

i 

Water Feed Pumps Typen 3 150 53 
Q - 150 MA3/H H= 580 M 500 KWT 2970 RPM 

US 7 Stages 500 HP Pump 

t 

Ash Slucce Bager Pump Type r !T 400140 

0- 400 M"31H H=40M US Siuce 1761 GPM 

131 Feet 

(M TONS) 

4 

t 

Ftreproof brccks Diatomaceous for brick work around bocler 
Class a 250 x 123 x 65 mm 
Mark 600 Gost 2674 78 US 9 x 4 112 x 2 112 

6 

EA 

1 

Ash Sluice Eager Pump Type r PT 800-800 71 
Q- 800 M3lH H = 71M US 3038 GPM 
220 Feet 

200 

5 

7 

COUNTFtY 

140 000 2 280 000 

30 000 Cmp 

Cmp 1 80 000 

120 000 

insulation Bricks M400 Gost 6788 74 

500 x 170 x 60 mm ( Soveiete plate ) 

US 9 x 4 i m  x 2 112 

Cement for Nos 4 8 5 Above 

I: 

Cmp 

80 000 2 912 

MA3 

200 

i 

8 

9 

Shcp vca Ocean 
Est Onsite Date Feb 94 

82912 

$1 = 1 brick 198 608 

80 

L 

Z 
-T 

ALTERNATE 

t., 

9 555 

30 000 

M-3 141 000 

Tn Brass Tublng 0 D 19 x 1 x 4545 mm 

Electr~cal Motor for Forced Draft Fan 

Type 4A 3555s 8Y3 132 kwl  3801660 v 

2521145 amper 735 rpm 

; 

10 
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289 555 

6 4  

$1 1 = 1 brick 79 625 

Tn 

30 7 000 

n C B  500 3 23 Dcstrlct HIE/ bundle 

Shell P 3kgf/cmA2 T=400 C 

Tubes P$3kgf/cma2 T=lniet 70 C Outlet 120 C 

11 

Ship via Ocean 
Est Onscte Date Feb 94 

10 5 

Ship via Ocean 

Est Onsite Date Feb 94 

1 x 1 5  x 1 

Ship via Ocean 
Est Onsite Date Oct 93 

318608 

Ship via Ocean 

Est Onslte Date Oct 93 

220 625 

13 650 210 000 

2 

1 85 000 

& 

i 

2 5 1 138 U S 

2 x 2 x 1 

$0 6 = 1 KG 

n CB 500 14 23 District HIE Complete 

Shell P 3kgf/cmA2 T=400 C 

Tubes ~&kgf/cm-2 T-Inlet 70 C Outlet 120 C 

OCB 500 14 23 Distr~ct HIE bundle 
Shell P=14kgf/cmA2 T-400 C 

Tubes P- 23kgfIcm-2 T=lniet 70 C Outlet 120 C 

93 000 

5 x 1 7 x 2 2 

31 138 

U S 

2 1825 

0 875 

223 650 

PC 

85 000 

1 120 000 

1 

U S 

U S 

U S 

93 000 
, 

48 000 

1 

10 600 

3 640 

3 640 U S 

84400 36 400 

120 000 

Ship via Ocean 
Est Onslte Date Feb 94 

D 1 4 x 7  96640 

7 

U S 

88 640 

125460 5 460 

8 

1 

4 6  M Long 
Ship via Ocean 
Est Onscte Date Sept 93 

21 200 1911 23111 

8 

12 

U S Ship via Ocean 
€st Onsite Date Oct 93 

2 1  

1 3 1 2 x 7  

D 1 5 x 7 6  

1 7x0 82x1 1 

U S 

U S 

Ship d a  Ocean 
Est Onsite Date Feb 94 

Ship via Ocean 

Est Onsite Date Feb 94 

U S Ship via Ocean 

Est Onsite Date Feb 94 



Ship via Ocean 
Est Onsite Date Aug 94 

U S 

Ship via Ocean 
Est Onsite Date Aug 94 

4 5x4 5x 45 

U S 

Shlp via Ocean 
Est Onsite Date Feb 94 

U S 

Shlp v ~ a  Air 
Est Onsite Date Sept 93 

528 000 10 010 

92 000 

2 2x1 3x1 25 

U S 

Ship via Air 
Est Onsite Date Sept 93 

13 

65% 65x 45 1 593 14 

U S 

Ship via Air 
Est Onsrte Date Sept 93 

538 010 Crown Gear for Bail Mills Type 
U W 2 8 7  410 Year 1984 

Prnlon Gear for Baii M~iis as above 

N/A 

86 200 

600 17 

U S 

5 5 132 000 4 

93 593 23 000 4 

3 3 3 003 15 

N/A 

for Ash Pump ( Bager Pump ) 

Bearing Russ~an No 307/US + 6307 
44 kg ea 

366 18 

0 026 U S 

x,.& ALTERNATE 

PC 

0 875 PC 

89 203 Electrical Motor Type A 304 400Y-6Yi 
400 KWT 6000 Volt 1000 RPM 

0 16 

124 7 50 80 

Bearing Russ~an No 2317/US W N317 
5 2 kg ea 

32 000 

Ship via Air 
Est Onsite Date Sept 93 

1 65x0 85x2 2 1 
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345 

43 100 2 

0 3 Gear for Coal Powder Feeder 
nQ&3 5 Year 1986 

PC 

3 107 3 473 

0018 1 014 19 

1 831 

10455 

U S 1 

PC 

C i S 0 cmp 

724 

0 0052 155 35 20 

33014 16 Bearing Russran No 3663221US W 7322 B MPOO 
18 kg ea 

49 311 PC 2 374 20 

U S 

Ship via Ocean 

Est Onsite Date Sept 93 

< 

0022 U S 

N/A 

0 00044 

PC 

47 480 

Ship via Ocean 
Est Onsrte Date Nov 93 

pc 1 21 

9 100 

21 415 Sh~p via, Air 
Est Onsite Date Sept 93 

PC 

Bearing Russian No 46330/US + B7330E TPA P4 UL 
26 kg ea 

Generator for batteries recharging Batteries type CK 24 (Russia 
Russian Generator Type 11 92 Y4 70kwi 230 320v nomrnal 1330 
Used for Emergency Lighting instrumentation signalization pow 

72 900 tn 20 22 

2 000 

20 

10 000 

1 

Welding Electrodes for piping and boiler repair 
Russ~an typeybCIH 13/55 Dra 3mm 

PC 23 

3 190 

775 2 064 

10 000 

63 800 

20 640 Bearmg Russian No 46234/US + 8723 4ETPA P4 UL 
22 kg ea 

455 

10 



E 
Ship via Air 
Est Onslte Date Sept 93 

U S 

u S 

25 

Ship via Air 
Est Onstte Date Sept 93 

832 

U S 

Bearing Russian No 7306lUS # 30306 
0 46 kg ea 

0 0013 26 

30910 Ship via Ocean 

Est Onslte Date Sept 93 

N/A C I S 

20 92 Bearing Russian No 73101US X 303lOA 

7 3 kg ea 

'I 

1 PC 15 000 27 

NIA 

N/A 

w 
e ALTERNATE 
---A 

85 10 

pc 37 

37 100 

1080 

; 

2 15 KG U S 

Total Power Plant Darkhan = 
I 
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0 00046 PC 6 90 

740 

C~rcu~t Breakers Type3 160 Y3 

I nom -1600A up to 660 Volt AC 

30 000 

0 PC 1 547 28 

0 C I S pc 29 90 

000215 Ship via Arr 
Est Onsite Date Sept 93 

9 3 KG U S 

2 910 

NIA 

30 

Sh~p via Air 
Est Onsite Date Sept 93 

$ 

69 

Chain Bp 4016300 for scraper feeder type 500 x 4060 37 100 

Scraper chain for feeder as above 1 080 I 

1 846 31 

16 

24 0 

12 0 

Bearing Russian No 7516 
2 15 kg ea 

PC 

0 0093 151 85 

2 313 404 50 

2,705,115 92 

10 63 

Beartng Russ~an No 3618 
9 3 kg ea 

391 711 42 79 31 

and 821 Tons of Shlpment from US to Mongolla 
I I I I 

706 630 

1 518 50 

76 

327 10 PC 



I 

1 Flreproof Bricks D~atomaceous for Brick Work around the Boiler 400 MA3 150 00 60 000 00 C I S  

Class A 250 x 123 x 65 Gost 2574 78 

CIS 42 840 00 

C I s 

2 

C I S  

360 M-3 

Insulating brlcks M400 Gost 6788 74 500 x 170 x 60 ( Sovelete plate ) 

150 00 80 Ton 3 

4 

C I S  

119 00 

12 000 00 Cement for 1 &2 above 

3 Crown Gear for Ball M~lls Type 
6 M 287 410 Year 1967 

5 

, 
C I S  

4 Pln~on Gear for Ball Mills as above 

C I S  

39 602 00 

40 767 00 3 6 

C I S  

118 806 00 

6 291 00 

122 301 00 Crown Gear for Ball Mllls Type 
a6 M 286/470 Year 1976 

6 291 00 3 7 

C I S  

\ rS *General Note The above prices Include transportation cost(F0B Mongolian Border) Page 1 of 5 

25 164 00 

18 873 00 Pln~on Gear for Ball Mills as above 

60 000 00 2 Comp 8 

9 

C I S  

SOL#3E&P XLS 4/23/93 

120 000 00 Boiler Feed Water Pumps Type n 3 150 53 
Q 150 M3/h H=580M 500 kwt 2970 RPM 

25 Ton Brass Tublng OD 19 x 1 x 4545 ~ a r k n  68 

10 

C I S  

12 PC Gear for Coal Powder Feeder T y p e n u  7 Year 1976 

4 180 00 

5 PC 1 080 00 11 

104 500 00 

345 00 

5 400 00 Electrical Motors Type 6 61 Y2 
0 9 K W  450 1500 RPM DC 220 Volt 
for Coal Powder Feeders 

4 140 00 



14 0 KWT 450 1500 RPM DC 220 Volt 1 
Ifor Coal Powder Feeders 

C I S  

14 

4 PC 40 340 00 13 

16 200 00 

C I S  

161 400 00 Electrical Motors Type AC 3 Phase 

Type A30 4 450Y BY1 6000 Volt 
500 KWT 735 RPM 

16 200 00 Ash Slu~ce Pump Type PT-400/40 Q=400 MA3/h 
H = 40M 132 KWT 960 RPM 

C I S  

1 Comp 

1 Comp 70 000 00 15 

16 

C I S  

70 000 00 H~gh Pressure Heater (H/E Type 8 30) 
Bundle Only 

70 000 00 

17 

C I  S 

L 

70 000 00 District Water Pump Type C9 2500 180 

12 492 00 

18 

1 Comp 

I 
24 900 00 Primary Fan Gear Housing 

(Fan Type BM 18A-4 Year 1978) 

30 PC D~aphragm Compresslon Ring 
Dwg No 126 C 378/l 

C I S  

C I S  

t 

2 PC 

i 

20 

E 

*General Note The above prices Include transportation cost(F0B Mongolian Border) Page 2 of 5 3 

236 00 

225 00 8 PC 19 

338 PC Compressed End Flat Spr~ng 
Dwg No 185 M 643 

C I S  

i 

SOL#3E&P XLS 4/23/93 

7 080 00 

1 800 00 Diaphragm Compression Rmg 
Dwg No 1264 38111 

I 

28 80 

C I S  

1 00 

21 

C I S  

338 00 

24 PC Compressed End Flat Sprlng 
Dwg No 185 M 640 

1 20 a?? 2C 22 

1 20 

158 40 ' ~ o m ~ r e s s e d  End Flat Spring 

Dwg No 185 M-644 

90 PC 1 20 23 108 00 Compressed Tendril to Rotors 

Dwg No 126 C 24511 



C I S  25 

€ r 

f 

Compressed Tendril to Rotors 
Dwg No 126C245fl2 

:or Hlgh Pressure Turblne T-25-90110M Year 1976 1 1 1 I 1 I 1 

E 

26 

30 PC 290 00 27 

28 

t 

300 PC 

8 700 00 Compressed Ringll 

Dwg No 126 C 328 

132 pc Compressed End Fiat Spring 
Dwg No 185 M 644 

29 

E 

Compressed End Flat Spr~ng 

Dwg No 185 M-643 

i 

368 PC Compressed End Flat Spring 
Dwg No 185 M-637 

30 

L 

1 20 

1 20 

; 

Compressed End Flat Sprmg 
Dwg No 185 M 639 

249 60 

I 

360 00 

66 PC 

158 40 

1 00 

218 40 312 PC 

i 

31 

32 

C I S  33 

*General Note The above prlces Include transportatton cost(F0B Mongolian Border) Page 3 of 5 

% 

368 00 

0 70 

208 PC Compressed Tendril to Rotors 
Dwg No 126 C 245110 

C I S  34 

SOL#3E&P XLS 4/23/93 

1 00 

1 20 

1 
I 

Compressed Tendril to Rotors 
Dwg No 126C 245111 

1 00 

t 

C I S  35 

66 00 

24 PC 24 00 

Rotor Assembly for Hammer Crusher 
Type M20 20 
Dwg No 3591 02 00 0 

1 Comp 11369350 

Rexlble Coupling for Hammer Crusher 
Type M20 20 
Dwg No 3591 09-080 

11369350 

3 960 00 1 

Heatproof Stamless Steel 
12 x 18H9T GOST 5332 72 Thickness from 6 to 10 mm 
For Boiler Repair Dlarator Trays 

3 960 00 

6 Ton 1 900 00 
1 

11 400 00 



C I S  689 20 

C I S  

37 

662 60 

C I S  

40 PC Bearlng Russian No 2317 

38 

39 

C I S  

17 23 

20 PC Bearing Russlan No 2319 

50 PC Bearing Russlan No 2324 

C I  S 

33 13 

30 PC 79 09 40 

C I S  

65 56 

2 372 00 Bearing Russlan No 2326 

20 PC 28 15 41 

900 00 

C I S  

3 278 00 

563 00 Bearing Russlan No 3616 

30 01 42 

43 

C I S  

40 PC Bearing Russian No 8216 

8 273 20 44 

C I S  

Bearing Russian No 7630 

45 

C I S  

*General Note The above prices Include transportation cost(FO6 Mongolian Border) Page 4 of 5 SOL#3E&P XLS 4/23/93 

30 PC 

5 84 

60 Bearing Russian No 50306 

76 80 46 

C I S  

233 60 

206 83 Bearing Russian No 46330 

1 472 60 

C I S  

40 PC 

1 69 

73 63 

9 
66 600 00 48 

r 
101 40 

1 92 Bearing Russian No 60306 

20 47 

Eiectr~cai ~ o t o r A  A 3012 55-4MYi 
1 

2 PC 33 300 00 
6000 Volt 500 K W  1500 RPM 

40 

Bearlng Russian No 3530 



C I S  49 

C I S  

I I I I I I I I 

54 [winch 5 Ton Type 5M ( 3 ~ o m p  ] 315 OO[ 945 001 1 I C I S  1 
I I J J 

Electrlcal ~ o t o r 4  A 302 17 69-8/10 YI 

6000 Volt 1000/500 KWT 7421594 RPM 

r 

C I S  

3 PC 50 

51 

C I S  52 

1 PC 

Electr~cal Motor 4 A 315M 4Y3 
380 Volt 200 KWT 1475 RPM 

2 PC Electrical Motor MTH-612 10Y2 
380 Volt 60 K W l  565 RPM 

55 

3 400 00' 

53 

Electrical Motor 4AM 225 M8/6/4Y2 
15/17/25 KWT 380 Volt 

740/990/1480 RPM 

56 

88 000 00 

10 200 00 

6 900 00 

57 

1 
88 000 00 

13 800 00 

Electrodes )l& 13/55 Dia 3MM 

6 PC 

C I S  

58 

15ton I 930 001 13 950 001 1 I C I S  

Portable Electr~cal Drill 
Type- 1019 M3 1017A 220 Volt 

C I S  Portable Electr~cai Grinder 
H 3  2004A 220 Volt 

59 

1 065 00 

23 00 10 PC 

C I S  Current Frequency Converter 
03 9401 

60 

*General Note The above prlces Include transportation cost(FO6 Mongollan Border) Page 5 of 5 SOL#3E&P XLS 4/23/93 

6 390 00 

230 00 

10 PC 

C I S  Belt Scales Width 1000 MM 
For Coal Weight Measurement 

I 

10 PC 

C I S  

1 I 1 I(%% added t o  represent approx price difference between old 

19 00 

Turbine 011 Centrifuge 
T y p e m  3000 for Turbine Lubrtcatlon 011 Purtfkatlon 

C I S  Electrical Motor A12 52 4 
630 KWT 6000 Voit 1500 RPM 
Q-1000 MA3/h H- l8OM 

Total Power Plant NO 3 = 1 $1 412 015 30 / + 15% = I $1 623 817 60 /favorable Mongolian contracts and today 5 estimated prices ) 

190 00 

1 000 00 

6 000 00 2 ~ o m p  

11 000 00 1 Comp 

10 000 00 

3 000 00 

11 000 00 

1 27 000 00 27 000 00 



3 
C I S  

C I S  

120 000 00 

a 

16 200 00 

C I S  

f , 

1 

2 

3 

2 comp Boiler Feed Pumps TypeJla 150 53 
Q - 150 MA3/H H= 580 M 500 KWT 2970 RPM 

1 Comp Ashwater Sluce Bager Pump Type r PT 400140 

a= 800 Mm3/H H=40M 

1 Comp Ashwater Sluice Bager Pump Type rPT 800 800 71 
Q= 800 M31H H = 71 M 

C I S  

C I S  

t I 

60 000 00 

16 200 00 

4 

23 800 00 

1 I 

62 000 00 

200 MA3 Fireproof bricks Dtatomaceous for brick work around boiler 
Class a 250 x 123 x 65 mm 
Mark 600 Gost 2674 78 

5 

C I S  

62 000 00 

200 M*3 insulation Bricks M 400 Gost 6788 74 

500 x 170 x 60 mm ( Sovelete plate ) 

C I S  

i 

I 

J 

150 00 

119 00 

150 00 80 Ton 6 

7 

*General Note The above prices Include transportation cost (FOB Mongolian Border) Page 1 OF 3 
4 

I 

i3 

30 000 00 

72 000 00 Cement for Nos 4 & 5 Above 

Brass Tubing 0 D 19 x 1 x 4545 mm 

C I S  

10 

125 400 00 30 Ton 

I 

5 000 00 8 

1 

C I S 

r 

C I S 

4 180 00 

1 Drawing Tech Specs 
and calculat~ons attached 

9 

n CB 500 23 District HIE Complete 

Shell P 3kgf/cm*2 T=400 C 

Tubes Pakgf/cm^2 T-Inlet 70 C Outlet 120 C 

Drawing Tech Specs 

and calculations attached 

3 

C I S 11 

I 
4 CB 500 3 23 D~strict HIE1 bundle 
Shell P 3kgf/cma2 T-400 C 

Tubes ~y?3kgf/cm*2 T-Inlet 70 C Outlet 120 C 

50 000 00 

Drawing Tech Specs 
and calculations attached 

50 000 00 

2 500 00 Electrical Motor for Forced Draft Fan 
Type 4A 3555s BY3 132 kwt 3801660 v 

2521145 amper 735 rpm 

50 000 00 

50 000 00 I'J CB 500 14 23 District HIE bundle 
Shell P-14kgf/cmA2 T=400 C 
Tubes P= 23kgf/cmA2 T=lnlet 70 C Outlet 120 C 

~ P C  

70 000 00 1 

1 

70 000 00 



Ishell P=14kgf/cm^2 T-400 C I I 
l ~ u b e s  P- 23kgf/cmA2 T-Inlet 70 C Outlet 120 C 

C I S  158 408 00 

C I S  

13 

14 

C I S  

4 PC Crown Gear for Bail Mills Type 

lbw 287 410 Year 1984 

4 PC Pinion Gear for Ball Mills as above 

for Ash Pump ( Bager Pump ) 

62 000 00 

C I S  

39 602 00 

15 

1 035 00 

C I S  

6 291 00 

2 PC Electrical Motor Type A 304-400Y 6YI 
400 KWT 6000 Volt 1000 RPM 

16 

C I S  

25 164 00 

31 014 00 

3 ~ o m p  Gear for Coal Powder Feeder 
3 5 Year 1986 

2 34 80 PC 17 

18 

C I S  

345 00 

187 20 Bearmg Russlan No 307 
lntl 6307 

20 PC Bearing Russ~an No 2317 
inti N317 

2 546 20 

C I S  

159 14 19 

4 136 60 

C I S  

*General Note The above prices rnclude transportation cost (FOB Mongohan Border) Page 2 OF 3 

1 7  23 

20 

21 

C I S  

SOLEaP XLS 4/23/93 

344 60 

Bearcng Russian No 366322 

20 PC Bearing Russian No 46330 

Generator for batter~es recharging Batteries type CK 24 (Russian) 
Russ~an Generator Type fl 92 Y4 70kwt 230 320v nominal 1=304 amp nomlnal 

Used for Emergency Ughtmg ~nstrumentation slgnai~zat~on power back up 

C I S  

16 PC 

206 83 

6 600 00 1 PC 

930 00 20 ton 22 

1 151 40 

6 600 00 

18 600 00 Weidmg Electrodes for piping and boiler repair 

Russian type YbHH 13/55 Dla 3mm 

23 10 PC Bearing Russian No 46234 115 14 



C I S  

t 

25 

I 

10 PC Bearing Russian No 7306 

C I S  92 20 

C I S  

2 37 

26 

14 000 00' 

28 

C I S  

23 70 

20 PC Bearlng Russian No 7310 

27 

C I S  24 PC 37 100 00 Cham Bp 40/6300 for scraper feeder type 500 x 4060 

29 

C I S  

t 

*General Note The above prices include transportation cost (FOB Mongolian Border) Page 3 OF 3 

4 61 

2 PC Circuit Breakers Type3  768 Y3 

I nom =1600A up to 660 Volt AC 

1 547 00 
, 

Scraper cham for feeder as above 

81 10 

SOLE&P XLS 4/23/93 

7 000 00 

1 080 00 12 PC 

8 11 

1 
C I S  31 

$1 11244894 

90 00 

10 pc 30 

; 

(15% added to represent approx price difference between old favarable Monollgan contracts and todays estimated prices ) 

Total Darkhan Power Plant 

'Bearing Russian No 7516 

Bearing Russ~an No 3618 

$967 346 90 = + 15% = 

10 PC 36 21 
i 

362 10 



APPENDIX D 

PULVERIZER OUTLET TEMPERATURE & PRESSURE SPARE PARTS FURNISHED WITH 
PROCUREMENT 

4 RTD's with wells for the pulverizer 
2 Pressure transmitters for the pulverizer 
2 Pulverizer temperature transmitters 
1 Extra handheld communicator 
6 Smgle Loop Controllers (Moore Products) 
1 Redundant Power Supply (Acopian) 

No Coal Flow Alarm (Stock Equipment) - No spare parts were provided 
Damper Dnve for L P Boilers (Beck) - No spare parts were provided 
Flame Scanner System (Detector Electronics)- System was designed for a 7 H P boder 
configuration Sufficient matenals were provided for the 7 boilers, with parts for Boiler No 13 
designated as spares 



APPENDIX E 

RECOMMENDED FUTURE PROCUREMENTS 

FOR 

INSTRUMENTATION AND CONTROL SPARE PARTS 



Raytheon Engineers & Constructors, Inc. 
* R.- -P,w 

100 Summer Street 

Boston MA 02 1 10-2 103 USA 

Phone No 617 422 5200 
Fax No 61 7 338 6239 

Aprd 30, 7993 Page 1 

Memo to. P Cabral 

Mongolian Emergency Heat & Power 
74l9.OOl 

The following will be requlred for the boller number 13, 
whlch was out of servlce 

Two Stock Nuclear Coal Monltor Model 4800X Cost about $2,500 
each plus shlpplng. 

The Detector Electronics equlpment and scanners have been 
furnished, lntended to be spare parts lf requlred 

Moore Products 

1 - Pulver~zer Fan Outlet Temperature Electronic Indlcastmg 
Statlon whlch wlll accept two 4-20 ma Inputs and dlsplay 
both temperatures. Model 372EllNN (About $520) 

4- Moore Model 352EANlNNF Single Loop Controller wlth a 
pulse output, (About $1700 each) 

2 - Moore Model 352EANlNDF Slngle Loop Controller wlth a 
pulse output and a RTD lnput (about $2000 each) 

1 - Acoplan R24M9-230 Redundant power supplles 220 VAC 50 
HZ to 24 VDC rack mount (About $1600) 

1 - Industrial Module Rack P/N 16052-42 for seven modules 
(about $1500) 

2 - Pulverizer outlet Pressure - Moore Model 
340DlAS12BNNNNN Mycro XTC dlfferentlal pressure transmitter 
wlth a 4 to 20 ma output. (About $1,100 each) 

2 - Temperature Transmltter Model 344DNNNNN Mycro XTC 
Temperature Transmltter Output 4 to 20 ma (two wlre) and 
range of 0 to 100 deg C (About $740 each) 

4 - RTD Thermal Element P/N 20028-48 (About $200 each RTD 
wlth SS well) 

Instrument rack to mount thls equlpment (about $2700) 

The following for Bollers 1 thru 6 
6 - Moore Part No. 
6 - Moore Part No. Change to ext controller 



Raytheon Engineers & Constructors, fnc. 
A R.yth.on Camp."" 

100 Summer Street 

Boston MA 02 1 70 2 103 USA 

Phone No 61 7 422-5200 

Fax No 6 17 338-6239 

Aprd 30, 1993 Page 2 
The following list of spare parts should be furnished under 
the next phase of the prolect 

Attached 1s a llst from Harold Beck & Sons for the new 
damper drlve spare parts 

Attached 1s a llst from Stock Equipment Company for the 
nuclear monitors. 

Description Quantity Cost 

Fan Air Filter 
From Endustra air filter for the 
scanner coolmg air fans 

GE 755 Minlature Lamp 
GE 757 Miniature Lamp 
Buss GXA- 7 Fuse 
Buss GXA-2 250V Fuse 
Buss ABC- 1 250V Fuse 
A-6 4746-F2 Fuses for 1 746-P2 
Buss XDL 6/10 250V Fuse 
F~reye 35-69 
IN4002 Dlode 
Buss FND-R6/1O 500V Midset TD Fuse 

314 " Tap 7 8 29 

Pipe Plugs 20 7 7  0 0  

Total $508 74 

Pulverizer outlet temperature & pressure spare parts for detail informatton 
refer to note on boiler number 13 above 
4 RTD's with wells for the pulverizers 
2 Pressure transmitters for the pulver~zers 
2 Pulverizer temperature transmitters 
6 Moore single loop controllers 
1 Acoplan redundant power supply 

I have requested a formal spare parts llst from Detector 
Electronics. 

Blll Cunningham 



100 Summer S t r e e t  
Boston, MA 02110-2103 

2300 TERRYDRIVE NEWTOWN PENNSYLVANIA 18940 USA 
PHONE 215 968-4600 FAX 215 860 6383 TELEX 831 607 

I ATTN B i l l  Cunningham J' 

QUOTATION NO p05-7490 

DESCRIPTION 

PAGE i OF 1 

NET PRICE EA 

7 I YOURREFERENCE 

RECOMMENDED SPARE PARTS FOR THE BECK 
11-408-061230-01-(01-06) ACTUATOR 

RH Switch Assy 
LH Switch Assy 
Bal l  Drlver 
CPS Module 
ESR 4 Ci rcu i t  Board 
Fuse f o r  ESR 4 Ci rcu i t  Board, 6 AMP 
(sold  only m packs of 5)  Pack of 5 
Gasket Replacement K i t  
Repalr K l t  
Motor 
Resis tor  
Capacitor 
Capacitor 

"Please include the  quotatLon number and date  shown a t  
t he  top of t h i s  page when ordering " 

Payment Terms Net 30 Days 
F 0 B Newtown, PA 

ITEM 

1 

SIGNED 

cc David J Vrobel, Sales  Engmeer 

I 

- 
- - 

/ I +=& ~d s Plper, Customer 

- 

f 
Thank you for the oppportuntly to p r o w  ths qwtabon Orders plamd WIWI Changes In quanbt~es and speaficahons recewed after the orders recewed 
Harold Bedc & Sons Inc are subject to the terms and ccndrhons of sale shown will cany the pnce In effect at the time the change IS received 

- 
I - 

below and on the reverse s~de of thls sheet. 
- 

a Del~eV date esbmate below s based on recelpt. with order of complete 
The pnces shown are firm for the penods ~ndlcated 02/04/93 

speafiibons and release for producbon Orders which requlre Buyeh pnnt 
below provded your order IS recewed by approval andlor release for producbon may have a longer delwery than shown 

below 
Pnces are firm for the ~tems and quanbbes quoted 
prov~ded sh~pment IS permitted on or before 10/08/93 Eslmated delwery 1 Week 



Stock Equ~prnent Company 
2.0 SPARE PARTS 

@ 2 1 RECOMMENDED SPARE PARTS 

It 1s recommended that the follow~ng replacement parts be purchased and held m reserve to 
reduce any downbme that might occur due to component falure Havmg these replacement 
parts on hand would allow for the equipment to return to operatronal status with mlnimal 
downbme 

The llst is based on eighteen (18) nuclear monitors 

Replacement parts can be purchased by contacbng our Natronal Parts Manager at (216) 543- 
6000 in the U S A When ordenng parts, always provide the Stock Equipment Company 
shop order number located on the btle page of the rnstruchon manual provlded with the 
equipment 

Descn~tion Part Number Ouantltv - Cost 

GLS Detector Electronics B13280-10 
Connector B13280-11 
GM Tube B1328Q-12 



APPENDIX G 

TNVENTORY OF OFFICE EQUIPMENT, TOOLS AND TEST EQUIPMENT 



United Engineers & Constructors, Mongolia 
Office Equipment List 

I Serial No. 

Hyunda~ HCM - 4233 
Super VGA Color Monltor 
FCC ID CKLHCM-421 

Serlal PSI2 Compatible Mouse 
FCC ID C3K5K5COMB 

SN MBQHA 207108733 

SN MBQHA 207108716 

BBC 486 Computer Ctm? DIP ~ 0 7  W O i X  

FCC ID JZSBBC-486-D wHeM l f V ~ T m & *  
/n/ f l -K O M K G  

Computer Keyboard 
FCC ID AQ6RT-72511 
Model No RT1014 

SN 20710-5216486D 

SN 20710-5217486D 

SN 02206062 

SN 02196062 

HP LaserJet I11 Prlnter 

Scotch Dispenser C-40 

Heavy Duty Punch 

Bostltche BATES-550 

Kevs to the BBC 486 Com~uter 

SN 3221A57040 

Rank Xerox Cop~er 2TR01 
Module 5017 RXTTM 

Bretford ES4 ComDuter Workstation 

I 

PN 499K91354 
SN 29925255919 

2 coples 

2 coples 

2 coples 

Computer Books and D~skettes 

d-BASE IY (books & dlskettes) 

Wordperfect 5 1 (books & dlskettes) 

Mlcrosoft EXCEL [books & dlskettesl 

12 2 coples X-Tree Gold [books & d~skettes) I 

17 1 2 comles I VGAWonder XL24 [book & 2 diskettes) I 

16 

Flle OFCINV 
Aprll 10, 1993 

2 coples 

18 

19 

2 0 

2 1 

Mlcrosoft Mouse & Wlndows 
(books & dlskettes) 

2 cop~es 

1 COPY 

29 ea 

49 ea 

M~crosoft MS-DOS 5 0 (books & diskettes) 

Norton pcAnywhere (book & d~skettes) 

Nashua Formatted MF2-HD 34" Dlskette 

Nashua Formatted MF2-HD 5%" D~skette 



Item I Quant~ty I Descr~ pt  on I Serial No. 

Toners and Papers 
I 1 1 

22 1 2 boxes I HP 92275A Toner Cartridge (for the Prlnter) ( PN R64-1001-010 
I I I 

2 3 3 boxes HP 92295A Toner Cartr~dge (for the Prlnter) PN R64-0002-010 

2 4 7 boxes Toner 5017 (for the Xerox) 4 *j PR~?TJ&L PN 6R90169 

2 5 8 rolls Thermal Recording Paper PN 3R96486 
Xerox Telecopler 7006/7009 (For Fax) 

2 6 10 reams 8% xll Nekoosa Whlte Pa~er 

27 1 9 reams 1 8 4  x14 Nekoosa Whlte Paper 
I I 

28 1 4 reams I 11 '~17' Nekoosa Whrte Pa~er I 
Communrcatlon Equipment 

1 
Magnavox Satellte D ~ s h  PN 600021 
8607-800 SN 912 

Magnavox Trlpod PN 140138 
AWB/BL 6593224131 

Carryrng Case for Magnavox Trlpod I 
Magnavox Transceiver SN 1417 
MX 2020~ XCVR ( N O T  WORKING) 

33 1 ea Magnavox Compass 
I I 1 

34 1 1 ea I Contarner for Magnavox Sattellte System 
I I I 

Hayes V-Serles Smartmodem 9600 
Model No 1004AM 

36 1 l e a  I Rank Xerox Fax Machlne 
I I Model No 7009 I SN 3101033251 

I 
3 7 1 ea Panasonrc Easa Phone SN 2ACHA 050500 

Model No KX-T2315 

3 8 1 ea NAN BAO Answering Mach~ne/Adaptor ACD-3-012 SN NBD-101 

Power Eaul~ment 

39 1 1 ea I BTL~CJS & Stratton Generator 

40 

I I ~odel No W414-9800-BT/HY (For Modem) 
I 

4 1 

4 2 

43 

1 ea 

Flle OFCINV 
Aprll 10, 1993 

Belk~n Components 
Auto Swltch Plus Power Suppller 

1 ea 

1 ea 

1 ea 

44 

SANTAK UPS-500 ~ l n e  Condltloner WO7 WORKIYL 

Z D F 4  1000~ Transformer (Green) 

Hayes Class 2 Transformer 

age 2 

1 ea Slno-Amerlca Class Transformer 
Model No 41C-3 (Auto) 



1 packet 

1 packet 

1 packet 

1 packet 

1 packet 

1 ~acket 

1 packet 

Descr~ption Serial No. 

I11 Woods lOOft Outdoor Cord No 627 

Gernlnl 1600 Watt Fore~gn Electrlclty 
Converter EP603 

Archer 50 Watt Fore~gn Travel Voltage 
Converter 

Franzus Dual Converter/Adaptor Set 
Model FR-1650E 

Remlngton Internat~onal Voltage 
Converter/Ada~tor Klt 

1 packet 

1 packet 

1 ea 

Levlton 15A & 20A Adaptor (Whlte) I 
Lev~ton 15A & 12A Adaptor (Grey) I 

- -- 

Archer Adaptor (Grey) 

QVS Cornmerclal Power Protector -4 P 7 - F D A  

Russlan Adaptor Kzll-19 I 
User s Manual 

HCM-423E Super VGA Monltor User's Qulde 

LaserJet I11 Prlnter User s Manual 

Bretford ES4 Computer Workstation 
Installation Qu~de 

Rank Xerox Fax & C o w  Machme User's Manual 1 
Magnavox Sattellte System User's Manual I 
Haves V-Serles Smartmodem 9600 User's Manual I 
Brlggs & Stratton Generator 
User s Manual 

MIo-400KF Input-Output Board 
User s Manual 

Baby Gemlnl-486 System Manual 

Brlnkmann Flashlight 
Model 150 

RECEIVED 

From Unlted 
Samuel Ba~ley 
Uyanga 

Date -r d? 43 

To Morr~son Knuds 
Dennls Prlce 
John 08Nellf 

Date 

Frle OFCINV 
Apr~l 10, 1993 



Llst of Tools 
(Delivered to PP No 3, 3/18/93) 

No I N a m e  I Q u a n t ~ t y  

1 

3 1 6 - P ~ e c e  Round Shank Screwdriver Set I 6 

2 

Dr ive  Torque Wrench 
(Mrcro-Adjus t~ng  Torque Wrench) 

1 

6-Piece P h ~ l ~ p s  S c r e w d r ~ v e r  S e t  
6x2 1 / 2 ,  1x3,  2 ~ 1 . 1 1 2 ,  3x6, 4x8, 2x4 

4 

I 2 7 - P ~ e c e  S e t  N o  94527 
3 / 8  DrLve Fractional Socke t  S e t  

6 

5 

5-Piece Tradesman S c r e w d r ~ v e r  S e t  
50530 T30, 50525 T25, 50520 T20, 
50515 T15, 50510 TI0 

5 

I I 
Deluxe F e e l e r  Gauge S e t  

7 

9 1 Tube D e b u r r ~ n g  Tool  MS-TDT-24 5 
I 

1 

8 

10 1 Tube C u t t e r  MS-TS-308 4 

Wrenches N o  508 Open End Wrenches 
1/4x5/16, 318x7116, 7116x112, 1/2x9/16 
9/16x5/8,  11/16x3/4,  13116x718, 15/16x1 

Box End Wrenches N o  311R 
318x7116, 112x9116, 318x7116, 5/8x11/16, 
7/16x1/2, 1 /2x9/16,  9/16x5/8, 518x314, 
11/16x3/4,  13/16x7/8,  15/16x1 

11 R a t c h e t  Wrench I 2 

8 

1 3  Mycro XTC Cornmunrcator Moore 133473 I 1 

Tools 

a Page I 

by: Mrs. Gantsetseg 
Mr. Bolrkhuu . . - , * , - -  
Mr. Batrenchm 

Flle Tools 
Printed. April 27, 1993 



List of Test Equipment for 
the Power Plant No.3 

Item 

11 I 3 ea 1 Motorola Radro Holder ! 
I 

ll 
1 I 6 ea 1 Motorola Batterres NTN5451 B I 

Quantity 

Test Equ~pment 
I I I 

Communrcatron Equrpment 

3 ea 

5 I 1 ea I Fluke Thermocouple Module 80 TK 1 
I 

Description 

Motorola Battery Charger 
Model No. NTN4864B 

Serial No. 

Motorola Rad~os  
Model No. H44QPU7120BN 

Model No H44QPU7160BN 

Model No H44QPU7160BN 

1 

7 1 2 ea 1 Fluke Industrral Test Lead Set TL20 1 

3 ea 

6 

8 1 ea Fluke 80r-600 AC Current Probe PN 844365 
1 

2 ea 

9 

10 

Fluke 87 TRUE RMS Multlmeter wrth 
protect~ve case 

15 6 ea Panasonrc Rechargegble Nr-Cd Battery (For 
Flash lrghts) I 

PN 4-940-204 

2 ea 

1 ea, 

11. 1 1 ea 

13 

14 

Brddle Megger Model- 212159 - 

Transmatmn PPS ~igrt'al Calrbrator 
Model No 1040 

12 

17 1 3 ea Hammand P l a s t ~ c  Instruments (Black box) 1 

Moore Mycro XTC Comtbunrcator 

Moore Mycro 352 Srngle Lop 
D~grtal Controller 

PN 3-817-105 
SN 6525508SP 

1 ea- 

1 ea. 

2 ea. 

15 

Page 1 

SN 133467 

SN 15738-119 

File TSTEQP 
Prmted: Apral 29, 1993 

I 

Transmatron lrne-Transformez 
(For Callbrator) 

MAG-L~te (Flash llght) 

1 ea . 

SN 33833387 

NL-Cd Battery Charger 
Model No MV398 



1 
Item I Quant~ty 1 Description Serial No. 

Test EaurDment User's Manual 

5 copres 

5 copres 

5 copres 

6 copres 

3 copres 

1 COPY 

3 copres 

1 copy 

1 COPY 

- - -- 

Moore Installatron & Servrce Instructron for 
Mycro XTC Model 344 Temperature 
Transmrtter-Controller SD344-1 

Moore Installatron & Servrce Instructron for 
Mycro XTC Model 340 Drfferentral Pressure 
Transmrtter-Controller SD340-2 

Moore Installation & Serv~ce Instructron for 
Mycro 352 Srngle Loop Drgrtal Controller SD352-6 

Moore Installatron & Servrce Instructron for 
Model 372 Indrcator Statron SD372-3 

Moore Mycro 352 Srngle Loop Drgltal Controller 
User's Manual AD352-10 

Moore Mycro 352 Srngle Lop Drgrtal Controller Installatron, 
Conf~auratron & Servrce SD352-1 

- - -- 

Moore Mycro XTC Communrcator User's Manual 

Transmatron Instructron Manual for 
Model 1040/1040SD Drgltal Calrbrator 100724-905 

Blddle Instructlon Manual for 
Malor Megger Insulation Testers 21-25Ja 

Det Tronrcs Flame Safeguard System Operatron & Ma~ntenance 
Instructron Manual 

Fluke Instruct~on Sheet for Thermocouple Module 80 TK 

Fluke Instructron Sheet for 801-600 AC Current Probe 

Fluke Instructron Sheet for 12 Multimeter 

Allen Bradley Installatron & Operatronal Manual for 
SLC 500 Modular Hardware Style Programmable Controller 

Allen Bradley Hand Held Termrnal User's Manual 

Motorola Radros Operating Instructron 

Stock Equrpment Manual 
- -- 

Instructron Manual for Model 11-150 

Instruct~on Manual for Model 11-200 

Instructlon Manual for Model 11-300 

Instructron Manual for Model 11-400 

DeC Tron~ct Russ~an Translatron 

Swagalok Tube Frttrng and Installatron Manual 

Safety Tract~ces for Users/Installers of 
Industrial and Commercral Fans 

File* TSTEQP 
Prrnted. Aprrl 29, 1993 



RECEIVED. 

From UE&C P h ~ l r p  McCandless 
Robert Beck 

Ser~al No. 

_C_- 

By PP No 3 Ganbaatar -- 
I 7rl2-% 

Descr~ption Item 

0 Page 3 

Quantity 

M~scellaneous Equipment 

Flle- TSTEQP 
Prrnted A p r ~ l  29, 1993 

Scotch 88 Electr~cla Tape 

R o s m  Core Solder 

Allzgator Cllp Boots 

All~gator Cllps 

Duct Putty 

Monometer and Fittings 

Patch Cord 

Test Probe 

200 OHN 1/4W 5% resistor 

Curtzs Surge Protector SP#3 

4 2 

43 

44 

45 

46 

47 

48 

49 

4 9 

5 0 - 

4 rolls 

1 roll 

6 ea 

6 ea 

1 ea 

1 ea. 

6 ea 

2 sets 

1000 ea 

1 ea 



APPENDIX H 

POWER PLANT VALUE ENGINEERING DOCUMENTATION INCLUDING OUTLINES 
AND ESTIMATES SEE PHASE m ACTIVITY SUMMARY REPORT APPENDIX FOR 
EQUIPMENT PRIORI[TY LISTS PRESENTED AT VALUE ENGINEERING SESSION. 



MONGOLIA 
ULkANsAATAR NO 3 AND DARKHAN 

POWER PLANTS 
INTERIM O&M TRAINING 

The O&M traimng program outlined herein focuses on the needs of the two power plants 
(Darkhan and Ulaanbaatar No 3) during the 2 112 year interim period of ESP Component 
111 The O&M tramng program for this interim period will focus on maintenance 
Operator tramng wll mainly be done during the rehabilitation phase 

It is imperative that all personnel to receive traimg be taught to read and write English 
prior to formal traimng In fact, this should be talung placenow There wll be a techmcal 
English course given by the Component I11 Contractor in Mongolia before formal tramng 
begms 

The goals of the interim O&M traimng are as follows 

1 Develop adrmmstrative procedures 
2 Develop techmcal procedures 
3 Develop plan for improving maintenance 
4 Train maintenance personnel 

Exlsting Traimng; Program 

There is a formal operator traimg program and at least a one time safety trailmg session 
Plant management expressed concern that they do not have enough qualified teachers to 
effectively provide techmcal traimng 

The emsting operator traimng program follows a structured sequence of progressive learmng 
levels Each student receives classroom traimng for each phase of the quahfication process 
The student must take and pass a written exam to move on the next phase of traimng After 
this, he must complete a number of practical exercises and, depending on the operating 
station he is qualifying for, pass an oral board conducted by plant management as well as 
representatives of the Fuel & Energy Mimstry Once qualified, the operator must subrmt 
to a re-qualification test annually If a student fails any of the written tests or the practical 
tests he must repeat the portion of the tramng he has failed The longest 
traimng/qualification period is for the shift engineer which takes SIX months to complete 
Accordmg to plant personnel, there are written procedures that govern the tramng program 
includmg level of knowledge requirements, practical traimng, and allotted tlme 
requirements They get teachers from the plant engmeering department These teachers 
make-up all the exams and the Chief Engineer approves the exams Periodically, he vvlll 
adrmmster these exams to the teachers as a method of evaluatmg their knowledge level If 
an operator qualifies at one plant, and then goes to another plant, he must repeat the 
traimng program for that plant Dnlls are run once every three months on the staff 
Student are allowed to observe Based on RE&C field vlsits there is a shll level structure 
in place for mamtenance personnel but there appears to be no formal rnaintenance traimng 
program other than learrmg by watching others 



There are some admmstrative procedures in place but it is not known if they are followed 
by all departments There seems to be a lack of wrltten techmcal procedures covering such 
things as maintenance, calibration and test equipment operation 

@ NOTE All emsting adrmmstrative and techmcal procedures should be compiled by 
the Plant Manager and Fuel & Energy Mimstry personnel They should then 
be translated to English for rewew by the Component 111 Contractor and use 
during the traimng outlined herein 

Tra img Program Outline 

Followng is a SIX step program for traimng after the prerequisite techmcal English course 
All traimng wll take place in Mongolia 

Step 1 

Step 2 

Stev 3 

Stev 4 

Steu 5 

Stev 6 

An integral part of the trairmg program is a course in basic management 
techmques for selected power plant and Fuel & Energy Mimstry personnel This 
part of the traimng wll consist of a one month course in basic management 
techmques It wll focus on methods of motivating personnel utilizing incentive 
techmques and programs 

This step of traimng will be to develop umform admmstrative procedures for 
preventive maintenance, general house keeping, emergency maintenance, 
overhaul rnaintenance and record keeping including development of inspection 
and preventive maintenance schedules and standard reporting forms 

NOTE Equipment needs to support an effective housekeeping program are 
addressed elsewhere 

l k s  step will be to develop techmcal procedures for calibration/testing, 
preventive and routine maintenance for all plant equipment and systems, 
welding/brazing/soldering and specific house keepmg practices 

NOTE Test/calibration equipment testing needs are addressed elsewhere 

Develop a specific plan to improve the current maintenance program based on 
applylng the management slulls learned in Step 1 and utihzing the procedures 
developed in Steps 2&3 

Applylng the shlls, procedures and improvement plan at the power plants 

In-plant techmcal traimng of plant maintenance personnel Th~s  would be 
conducted by Mongolians, but the component I11 Contractor's personnel would 
be available for techmcal back-up and assstance It is assumed that at least one 
plant maintenance person has the techmcal slulls to perform maintenance on each 
piece of emstmg equipment These persons should do the techmcal trammg 
Baseline techmcal slulls of maintenance personnel at the various levels d l  be 
evaluated relative to managements expectations This information would be 
utilized and augmented m developing techmcal traimng programs for any future 
plant rehab~litations/upgrades 



Steps 2 through 4 wll be set up as hands-on type traimng Exlsting procedures wll be 
revlewed for effectiveness New procedures wll be developed perhaps based on the exlsting 
procedures Followng the traimng program the Component I11 Contractor wll evaluate 
exlsting adrmmstrative procedures in advance of the tramng and wll develop outlines for 
new and/or supplemental procedures The Component 111 Contractor d l  also evaluate 
exlsting techmcal procedures and prepare new procedures as appropriate Followmg the 
traimng sessions, Component I11 Contractor will produce two bound manuals, one contamng 
all admmstrative procedures and one contaimng all techmcal procedures These manuals 
w11 be translated to Russian/Mongolian and reproduced for distribution to the power 
plants 

Who Should Attend? 

It would be appropriate for certain Fuel & Energy Ministry personnel to attend the 
management traimng sessions (Step 1) and the development of adrmnlstrative procedures 
sessions (Step 2) as a rmmmum 

All sessions (Steps 1 through 4) should be attended by the followng plant personnel 
Plant Managers 
Chief Engineers 
O&M Department Heads (Eng~neers/Managers) 
Selected Shift Engineers 

Schedule 

During the period of May 1993 to May 1994, the RE&C personnel in Mongolia wdl conduct 
informal on-the-job traimng session These sessions may cover areas such as motor 
mamtenance and instrument calibration for example The RE&C w11 also be obsemng 
operations and maintenance and offer suggestions for improvements m these areas and at 
the same time, they wll be evaluation the slull levels of plant personnel as input to the 
O&M trairung programs outlined herein The RE&C wll also show maintenance and repalr 
mdeo tapes where available from US equipment manufacturers 

The techmcal English course ideally should last approxlmately 3 months This course should 
be completed by May 15, 1994, so it wll be given on a part time basis during the last 3 
months of the 1993-1994 heating season The formal tramng program should begin on May 
16, 1994 The formal traimng, Step 1 through 4 will last 4 months Traimg would be 
completed before the begimng of the 1994 - 1995 heating season 

The schedule allows approxlmately 9 months for Mongolians to learn English, gather exlstmg 
admmstrat~ve and techmcal procedures, have them translated to English and transrmtted 
to the U S These procedures will be revlewed and lncorporated into the lesson plans for 
the formal traimng Preparation of t r a m g  materlal normally would take 3 months 
Followng the 3 month trairung period one Component III Contractor tranurg person should 
remain m Mongoha for 3 months of assistance 

Estimate 

A detailed estimate is provided in Attachment A 



ATTACHMENT _A 

ESTIMATE 

@ Total 

Person 

TT 

TM 
TT 
TT 

TT 
TT 

TT 

TT 

TT 

Bare Labor -- 

$14 448 

$15 480 
$14,448 
$14.448 
$44 376 

$14 448 
$14.448 
$28,896 

$14,448 

$9,632 

$9,632 

Expenses Task Total 

$11 000 $25,448 

$1 1,000 
$1 1,000 
$1 1,000 
$33 000 $77 376 

$11 000 
$1 1 .ooo 
$22 000 $50,896 

$1 1,000 $25,448 

$7 500 $17,132 

$7,500 $17 132 

Labor and Expense Subtotals $121,432 $92 000 

Subcontract $35 000 $35 000 

Materials - $10,000 $10,000 

[(Bare Labor x 1 67) + (Expenses + Subcontract + Materials ) x 1 071 x 1 10 
[(121,432 x 1 67) + (92 000 + 35 000 + 10 000) x 1 071 x 1 10 = $384,320 

ESTIMATE KEY 

TM = training mgr 
TT = training tech 

Task - Duration 
(Months) 

3 

3 

3 

3 

2 

2 

I 

Teach techmcal English 

Prepare training materials (U S ) 

Balance of training - Steps 2 through 4 

Technical assistance - Step 5 & 6 

Translation of existing procedures from Russian/Mongolian to English 

Translation of final procedures to Russian/Mongolian and preparation of manuals 

Management training - Step 1 (Subcontract) 

Miscellaneous supplies - 
computer wfpnnter overhead projector office supphes 



MONGOLIA 
ULAANBAATAR NO. 3 AND DARKHAN 

POWER PLANTS 
INTERIM SPARE PARTS ORDERING IMPROVEMENTS 

GENERAL 

The recommended improvement to the spare parts ordering system involves implementation 
of the Total Resource Allocation and Control (TRAC) System The TRAC system 
integrates spare part and equipment management data wth responsive, preventive and 
outage maintenance and plamng The system that IS currently in place has many of the 
necessary elements for effective control, but they are not being utilized and are not effective 
The TRAC system wll provide the element of automation and validation msslng from the 
current system 

THE TRAC SYSTEM -- 
The TRAC system is a computer based database and maintenance management system 
Figure 1 displays the key elements of the system The work order database provldes the key 
by which all other components are arranged and provldes the reference by which 
information is transferred from one program to another The integrated modular design of 
the TRAC system wll provide extensive real-t~me reporting, budgeting and forecasting, 
flexlble scheduling of preventive maintenance, complete equipment history trachng and 

@ related maintenance for all departments It 1s in use worldwide in over fifty orgamzations 
and it can be customzed to meet the specdic needs of Ulaanbaatar No 3 and Darkhan 
Power Plants 

CUSTOMIZING AND SET-UP OF TRAC 

Five basic steps are involved in customzing and setting up a TRAC system for the power 
plants They are as follows 

Step 1 Systems Audit - This activity includes the exarmnation of the emsting 
maintenance system and maintenance practices at the facility 
Translation of all pertinent documents in-country and preparation of 
the audit summary in the Umted States This task w11 require one 
TRAC group person to travel to Mongolia 

Stev 2 System Specification - This activlty w11 construct programmmg 
specifications to modify the system in accordance with the audit 
summary The Mongolian system admmstrators & experts should be 
present during this phase This task as wth  the followng related tasks 
are based on SIX Mongolian personnel being trained, one database 
admmstrator and two system experts per plant This task will be 
performed in the Umted States 



Step3 System Modification - This actiwty prowdes the actual programrmng 
code changes in accordance wth the revlsed specifications The 
Mongolian system admmstrators & experts should be present during 
this phase This task wll be performed in the Umted States 

Step 4 System Testing - This activlty provldes all quality control interlocks to 
ensure the system modifications are performng to specification The 
Mongolian system admmstrators & experts should be present during 
this phase This task will be performed in the Umted States 

Step 5 Hardware Acquisition & Set-up - This activlty includes the set-up, 
testing, configuration, software loading, and shipping the hardware 
The Mongolian system experts should be present during this phase 

TRAINING IN THE UNITED STATES 

Three areas of traimng will be necessary They are database management system (DBMS), 
TRAC system and hardware traimng These activities are descnbed below 

DBMS Traimng - This activity provldes I n fo rm  traimng to the Mongolia database 
admmstrators & experts In fo rm is the database software vendor This traimng d l  be 
conducted in the Umted States 

@ TRAC System Traimng - This actiwty wlll be conducted in three phases An introduction 
to the TRAC system will be given In the Umted States followed by a practical traimng 
period in a power generating facility that is using the TRAC system, then advanced TRAC 
user trairung given in the Uruted Sates The trsumng at the operational facility wll  require 
one TRAC person to travel wth the U S tramed Mongolian experts 

Hardware Traimng - This actiwty w11 provide traimg on system hardware This includes 
rmnor component and configuration troubleshooting This task requires one Mongolian 
expert per plant and will be performed in the Umted States 

The tramng, the system ~tself and the documentation will be in Enghsh Optional 
conversion to Russian of computer graphics, reports and documentation is available 

TRAINING IN MONGOLIA 

This activlty provtdes TRAC system tramlng to the facility personnel dedicated to system 
operation The traimng program wll be established by the TRAC system specialist wth 
input from the Mongolia system experts The bulk of the trairung w11 be conducted by the 
Mongolian system experts 



DATA COLLECTION 

This activlty w11 develop and implement the procedures for data collection The collection 
program wll be established by the TRAC system specialist wth input from the Mongolia 
system expert Data collection efforts wlll be Mongolian 

IMPLEMENTATION AND ACTIVATION 

This activlty evaluates all system procedures and processes as well as marks the activation 
of the system The TRAC system specialist along ulth the Mongolian system expert shall 
overlook system operations to ensure proper implementation 

SCHEDULE 

The entire process of customizing, set-up, traimng, data collection and implementation 
support will take about 14 months 

Customzing and set-up of TRAC wll take just over 4 months Traimng will take just under 
8 months for a total of 12 months before the system would be ready for delivery Follow 
on services in Mongolian will last 2 months 

This process should begin after the slx Mongolians involved have received English language 
traimng This must include the three month technical English course described in the 

@ Interim O&M Traming Report 

Four Mongolians would be in traimng for about 8 months in the Umted States and two in 
Mongolia for 7 months 

One TRAC person would be in Mongolia on two occasions for about 3 5 months total 

The optional screen and report conversion to Russian wll take 6 months Documentation 
conversion to Russian will take 3 5 months 

ESTIMATE 

A detailed estimate is provlded as Attachment "A" 
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Attachment 'A' 

Project Tasks 
system Audrt 

One TRAC Person 
Expenses 

System Specrficatron 
One TRAC person 

Three Mongolran Personnel 

System Modtficatron 
One TRAC person 

Three Mongol~an Personnel 

System Testrng 
One TRAC person 

Three Mongolran Personnel 

DBMS Trarnrng (US) 
Three Mongolran Personnel 

Class Cost 

TRAC Trarnmg (US) 
One TRAC Person 

Expenses 
Three Mongolran Personnel 

Hardware Trarnlng (US) 
One TRAC person 

Two Mongolran Personnel 

Hardware Acqu~srtron & Set-up 
One TRAC person 

TWQ Mongolran Personnel 

IN COUNTRY TRIP 
System Tranrng (Mongoha) 

One TRAC person 

Data Collectmn 
One TRAC person 

lmplementatlon Support 
One TRAC person 

Expenses 

SUBTOTALS 
TRAC Personnel 

Expenses & Classes 
Mongohan Personnel 

Ulaanbaator 

Manhours 

Mongol~an Expenses e  oms 

COMBINED TOTALS 

Cost 

$1 4,400 00 
$6,000 00 

$4,400 00 

$1 2,000 00 

$8,000 00 

$1 5,000 00 

$30,000 00 
$1,800 00 

$8,000 00 

$2,700 00 

$7,200 00 

$7,200 00 

$7,200 00 
$6,000 00 

$1 01,100 00 
$28,800 00 

$60,000 00 

$1 89,900 00 

$300.800 00 

Darkhan 

Manhours 

NIA 
NIA 

NIA 
NIA 

NIA 
NIA 

NIA 
bllA 

500 0 

400 0 

1800 0 

160 0 
320 0 

60 0 
80 0 

120 0 

120 0 

80 0 

940 0 
NIA 

2700 0 

3640 0 

Cost 

NIA 
NIA 

NIA 
NIA 

NIA 
NIA 

NIA 
NIA 

$1 5,000 08 

$20,000 00 

$8,000 00 

$2,700 00 

$7,200 00 

$7,200 00 

$4,800 00 
$6,000 00 

$49,900 00 
$21,000 00 

$40,000 00 

$70,900 00 



Product Expenses 
Hardware (IBM) 

DBMS (Infosrn~x) 

TRAC Vis~ow 

SUBTOTALS 

COMBINED TOTAL PWQBUCTS 

Opt~ons 
Screen & Report Casnversmn to Russian 

Trmslat~on 800 0 $40p000 00 
Programmmg 1000 0 $50,000 00 

TWAC Speaahst 700 Q $35,000 00 

Documentat~sn Conversmn to Rusam 
One TRAC person 600 0 $27,000 00 

Translat!on 600 0 $27,000 00 

COMBINED TOTAL SUMMARY 

LABOR & EXPENSES 
HARDWARE 8 SOFTWARE 

GRAND TOTAL 

OPTIONS 

GRAND TOTAL wfth OPTIONS 

NJA $60,000 00 

NIA $30,000 00 

NJA $64,000 00 

NIA $1 54,000 00 

Notes 

TRAC Vis~on modules wtll be Installed essentrally as IS, wrth no major modlficattons 

TRAC Vrs~on work order, equipment, PM, inventory, budget, employee and labor track~ng 
modules wrll be installed (licensed) Lrcensed for 16 users per cpu 

Hardware w~ l l  consst of (3) IBM RlSC 16000 multiuser computers set up with a iotas of 12 
termlnals each and four prmters One CPU to used as spare 
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Mongolran Emergency Heaf 8 Power Project No I Phase 1 

SECTION 1 

GENERAL AND SUMMARY 

Morrison Knudsen Corporation (MK) was subcontracted by United Engineers 
and Constructors (UE&C) to work with the Mongolian coal industry to define 
and coordinate that portlon of US-AID Emergency Fundlng directed to assist coal 

mining operations in Mongolia The assignment was to determine the type and 
quantity of critical spare parts and supplies necessary for the continuation of coal 

mining In Mongolia A priority list of mlnes a ~ d  was also established MK 
assigned Messrs Bruce P DeMarcus and Arthur F Helbig to this project Both 
are senior managers and mining engineers with extensive experience in coal 
minlng and overseas mining projects Mr Helbig is recognized as a drllling and 
blas hng authority wi thm the MK organlza tion 

Mr DeMarcus spent more than six months this past year in Mongolia, prlor to 
this assignment, visiting coal mlnes and worklng on a mining joint venture 
with the Mongolian government During this time, Mr DeMarcus established 
personal contact with senior staff members of the Mongolian Ministry of Fuel & 

Energy These relationships were particularly useful rn accomplishing the 
~bjectlves of the Emergency Funding 

MK representatives Messrs DeMarcus and Helbig arrived in Ulaanbaatar (capltal 
city of Mongolia) on November 9, 1992 After observing the arrival of the first 
air shipment of critical spare parts and supplies from the U S A , they departed 

on December 23, 1992 Additional shipments followed by rail thereafter, a signal 
that relief supplies had finally started to flow 

Unl~ke the manufacturing industry where raw materials form the primary 
component of a manufactured product, the mining industry relies on a 
continuous stream of operating supplles and spare parts to extract minerals 
These operating supplies and spare parts are viewed as consumables with 
various, finite operating lives These consumables, used in large quantities, 

make up the major portion of the cost to produce coal Control of spare parts and 
other consumables is the essence of economic success of coal mlning Extending 
the life of spare parts and minimizing the cost of other consumables are the 
primary ways in which a mine lowers the cost of production For example 
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Monnolzan Emer~encv Heat & Power Prorect No 1 Phase I 

db 1) Adequate road maintenance has the express purpose of extending the 
operatlng hfe of a haul truck and all of its indivrdual parts Tires were 
included as part of the emergency air shipment of spare parts supplied 

from the U S  A The haul roads in the Mongolian coal mines are 
constructed inadequately and poorly malntained which result in reduced 
tlre life along with many other costly repalrs to the haul trucks 

2) Use of high cost nitro-based blasting agents versus low cost ammonium 
nltrate blasting prill contributes additional cost to an operation The n~tro- 
based blastlng agents used by the Mongolian mrnes are more powerful 
than ammonium nitrate blastlng prill mlxed wlth fuel 011 (ANFO) prlor to 
the blast but are three to four tunes more expensive 

3) Use of hard-facing processes on ground engaglng tools to extend operatlng 
llfe IS an accepted maintenance procedure at mining operations Life of 
the digglng teeth on Mongollan dragline and shovel buckets could be 
extended by hard-facing the teeth, thus cutting down on the number of 
replacement teeth Without hard-facing, the Mongolian mines consume 
approximately 100 teeth per week This number could be reduced to 
approximately 50 per week if hard-facing electrodes were ava~lable 

The first aspect of the assignment was to identify and verify those spare parts and 
operating supplies essential to the continuation of production at the coal mines 
Next was the gathering of detailed descriptions of how parts were to be used and 
detailed specifications to determine possible alternatives Some spare parts were 
being purchased inappropriately for multiple applications For example, some 
wire ropes requlred for draglines were also intended for use on cable shovels 
However, dragllnes and shovels have different specifications and sheave sizes so 
cables that were meant for one could not be applied to the other Once the critxal 
parts and supplies were identifled, they had to be quantified and their 
acqursi tions expedited 

Quantifying was a difficult assignment if  one did not understand Mongohan 

a purchasing logic Mongolians are accustomed to purchasing items in large unit 
quantities that will meet the industries' needs for up to one year "Just-in-tune" 
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Mongohan Emergency Heat & Power Proled No I Phase I 

inventory control is foreign to the Mongolian logic and may not work in the 

long term in Mongolia However, this type of inventory control was necessary 
for the Emergency Winter Period 

The Mongolian coal industry has a centralized purchasing organization, Nuurs 
Company P L C ("Nuurs"), perform all of the purchasing of materials for the 
industry "Nuurs" was set up as a private company but is in fact a government 

subsidiary in charge of purchasing and subsidizing the coal industry Assessment 
of the competency of "Nuurs" was vital to MK's efforts "Nuurs" proved to be 
well organized and extremely valuable in identifying spare parts, obtaining 
detailed parts descriptions, providing previous suppliers' addresses, and 
furnrshing the cost of parts previously purchased After clearing customs, the 
spare parts purchased by UE&C were to be surrendered to "Nuurs" "Nuurs" 
would then supervise the allotment of the parts and supplies within the coal 
industry MK worked very cIosely with "Nuurs" throughout its Phase I efforts 

Messrs DeMarcus and Helbig toured and inspected the Sharyn Go1 and Baga 

Nuur coal mines during their first week in Mongolia to personally identify and 

verify the need for the most critical spare parts and supplies These two mines 
account for nearly 85% percent of central Mongolia's current coal production 
Because of the major coal contributions of these two mines, they were deeded as 
top priority for receipt of US-AID emergency funding MK included senior staff 
either from the Ministry of Fuel & Energy or from "Nuurs" on the tours to the 
mines to guarantee support and participation from the Mongolian government 
Other coal mines were visited in the following weeks These included Shivee 
Ovoo, Nalaikh and Ulan Ovoo (Erdenet) 

Prior to MK's involvement, all assessments of the coal industry's needs were 
performed in the capital city of Ulaanbaatar at the Mlnistry of Fuel & Energy In 
Mongoha there exists friction between the interests of the power plant industry 
and the coal mining industry Historically, these two industries have competed 
against one another for government fundlng The coal mining sector of the 
Ministry of Fuel & Energy exhibited frustration In their encounters with 
American engineers who were unfamiliar with the dynamic needs of the coal 

rn mines and essential spare parts and operating supplies As a result, confusion 
and Inadequate communications existed between the many parties involved 
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The central factors for this situation were (1) the late start of the procurement 

effort (contract slgned September 30, 1992, work started October 1, 1992), (2) the 
initial involvement of the Parsons-Main Firm which had coal mining expertise 
but dld not understand the relationship between the Ministry's coal mine 
operations/technlcal personnel and coal mlne equipment procurement 
personnel ("Nuurs"), and (3) the withdrawal of Parsons-Main from the project, 
resultmg in the transfer of coal mine procurements to UE&C without adequate 
technical support from Parsons-Main, glven that UE&C lacked the necessary coal 
mine sector technical evpertlse 

Wlth the passage of time, the condibon at the mmes became desperate as critical 
parts and supplies were not forthcoming to repalr inoperative equrpment Due 
to this shortage some equipment sat ldle There were no drag or hoist ropes for 
draglines and no batteries for haul trucks or locomot~ves Underground miners 

were lald off as ventilation tublng, shaft host (lift) ropes, and water pumps were 
not available 

MK's investigat~ons centered around confirming the needs of all previously 
identified materials and parts and, as necessary, the identification of additional 
requirements A number of priorlty lists were prepared prior to MK's arrival 
which were reviewed for accuracy and completeness Some Items on the priority 
lists were modified, such as the gas detection system for an underground coal 
mlne Other items on the lists were eliminated after further investigation 
Messrs DeMarcus and Helblg personally inspected some of the equipment for 
which the spare parts were requested In-depth discussions were held with the 
individual mine managers and their respective senlor staff Detailed, specific 
questrons were asked about mlning plans as well as inqurries made concerning 
immediate equipment difficulties Questions were asked from various 
perspectives concernrng spare parts and operating supplres prevrously identified 
as priority items The in-depth discussions were followed by tours of the mme 
operations and maintenance facilitres at whrch tlme addrtional questions 
surfaced All of thrs resulted in a better understanding of the immediate needs 
of the individual mines at the time of discussion Also, a clear inslght into the 
future needs of the coal mlnes was developed Communications were 
encouraged at the mine level where the problems are most acute As a result, 
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a the mine operators began to acknowledge and appreciate that their needs and 
requirements were being addressed 

Attached to this final report, as append~ces, are twelve documents submitted to 

UE&Cts Mongolran office throughout MK's visit to Mongolia during November 

and December 1992 Brrefly these are 

1) Progress Report EMERGENCY HEAT AND POWER PROJECT NO I dated 

11/16/92 and covering the first week's effort 

2) Interoffice Correspondence to Phil McCandless (UE&C) from Bruce 
DeMarcus (MK) dated 11/17/92 wire ropes and conveyor belts ordered for 
the coal mines 

3) Interoffice Correspondence to Phrl McCandless (UE&C) from Bruce 
DeMarcus (MK) dated 11/20/92 top priority items and quantities for the 
mines requiring special attentron for possible air freight delivery 

4) Progress Report No 2 dated 11 /22/92 contrnuing efforts during the 
second week including anspections of Shlvee Ovoo and Nalaikh mlnrng 
operatrons 

5) Progress Report No 3 dated 11 /26/92 inspection of records for the Ulan 

Ovoo coal mine operated by Erdenet 

6)  Interoffice Correspondence to Phil McCandless (UE&C) from Bruce 
DeMarcus (MK) dated 11 /28/92 meeting notes and varrous issues related 
to spare parts ordered by UE&C 

7) Interoffice Correspondence to Phil McCandless (UE&C) from Bruce 
DeMarcus (MK) dated 12/2/92 meetings and events of the prior week 
concerning spare parts being ordered 

8) Tabulation of COAL MINE COAL QUALITY STATISTICS AND POWER 

PLANT COAL DEMAND STATISTICS dated 12/4/92 
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Interoffice Correspondence to Phil McCandless (UE&C) from Bruce 
DeMarcus (MK) dated 12/4/92 clarified spare parts descriptions and 
ordering status 
Interoffice Correspondence to Phil McCandless (UE&C) from Bruce 

DeMarcus (MK) dated 12/6/92 training sessions initiated by MK with the 
Mongolians pertaining to new technology and management methods 

Interoffice Correspondence to Phil McCandless (UE&C) from Bruce 
DeMarcus (MK) dated 12/12/92 close inspection of operational practices 
observed at the Sharyn Go1 Mme and reachons to the training sessions 

Interoffice Correspondence to Phil McCandless (UE&C) from Bruce 
DeMarcus (MK) dated 12/15/92 specific items identified for the first air 
shipment due to arrive 12/20/92 Last minute questions 
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SECTION 2 

SHARYN GOL MINE 

The Sharyn Go1 Mine is unique in that it is a multi-bench open pit mine rather 
than a conventional strip mine The principles that apply to thls mine are more 
common to the large open pit copper mines in the U S A than to the coal mlnes 

Comparable mlnes of this type can be found in the Kemmerer coal fleld in 
southwestern Wyom~ng, U S A ,  and in the Elk Rlver Valley area of British 
Columbia, Canada MK was the contract miner for one of the coal mines in the 
Kemmerer coal field, Kemmerer Coal Mine, for 25 years and, therefore, has 

experienced the problems encountered at the Sharyn Go1 Mine 

To appreciate and adequately discuss the Sharyn Go1 Mine it 1s necessary to 
condense the discussion into manageable units These units are 

STRUCTURAL GEOLOGY 
MINE PLANNING 

OPERATIONAL MINING METHOD 

STRUCTURAL GEOLOGY 

Only one coal seam is recovered at the Sharyn Go1 Mlne This seam is 
approximately 30 meters thlck and dlps approximately 12' from the horizontal 
Coal quality on an as-fired basis is 3900 - 4100 kcal/kg, in metric units, or 7,020 - 
7,380 BTU/lb, in English uruts The quality makes it some of the premium coal 
mlned in Mongolia At least two of the main power plants in Mongolia were 
designed and built at the same time the Sharyn Go1 mine was started These 
power plants were designed for the coal quality expected to be produced at this 
mine 

Since the seam at thls mine dips at approximately 12' and mining commenced at 

the outcrop, the depth of the mine continues to increase as minlng progresses 
and more of the reserve 1s exposed The waste material withln 50 meters of the 
natural surface is a mlxture of unconsolidated sands and clays At depths greater 
than 50 meters, the waste materlal consists consolidated sandstones and shales 
until the coal layer 1s reached 
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The entire coal and waste formation was subjected to major faulting One fault 
zone trending through the center of the pit area offsets the coal seam The faults 
are perpendicular to the strike and contribute to slope stability problems in the 
hanging wall slde of the pit One recent slide buried a large quantity of coal as 

well as collapsing one of the dewatering tunnels used for water drainage 

MINE PLANNING 

The relatively flat 16' overall pit slope as designed for the Sharyn Go1 Mine was 

most llkely adopted for two reasons (I) major faulting which occurs through the 
center of the pit and causes overall instability of the unconsolidated rock, and (2) 
the decmon to utdize rall haulage for waste removal 

The design of this mine recognizes an ever-increasing strip ratio The strlp ratio 
is defined as the volume of waste, in cubic meters, that must be removed to 
allow the recovery of one tonne of coal The mine 1s currently designed to 
operate at a 8 1 strip ratlo but will Increase to a 10 1 ratio as mining progresses 
down dip 

Durlng 1992, the mine did not operate at the design strip ratio but at a much 
lower ratlo of approximately 5 1 The mine has a targeted production of 125,000 
tonnes per month or approximately 1 4 million tonnes per year At the design 
strip ratio of 8 1, the target annual production would require the removal of 12 
million cubic meters of waste The mine achleved coal shipment targets for 1992 
but only removed approximately 6 5 mllllon cubic meters of waste leavlng a 
shortfall of 5 5 mlllion cubic meters 

Waste removal 1s the most critlcal element in coal mining Mining of exposed 
coal should be viewed as the reward for all the effort expended in waste removal 
and 1s usually accomplished with ease In fact, coal removal is only about 11% of 

the total extraction effort With an open pit mine such as Sharyn Gol, in which 
waste mined this year should be uncovering coal to be removed next year, waste 
not moved per the design ratio cannot be written off but must be removed in 
addition to the next year's waste in order to re-establrsh the design If additional 
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waste is not mlned next year, short cuts taken to expose coal this year must be 
repeated next year to maintam coal production 

During 1992, the mine was able to meet its coal targets while only removing one- 

half the designed waste volume This was accomplished by steepening the pit 

slope on the lower waste benches in which shovel and haul truck mining was 
performed Coal was exposed without associated waste removal The waste left 
intact was in the upper levels of the mine where rail haulage is utilized This 
technique is referred to as high grading and cannot be repeatedly performed year 
after year Waste removal in 1993 must exceed the normal 12-million-cublc- 
meter design requirement to account for the prlor year's shortfall 

Water is encountered on the lower waste benches of the mlne and is evidenced 
by frozen streaks of water vlsible around the highwall The original mine 
planners for the Sharyn Go1 mine designed an elaborate mine dewatering 
system The dewatering system was structured around the final plt design and 
consists of a vertical shaft, an underground sump, an adit parallel to the strike, 
and two underground dewatering tunnels driven from behind the final design 

limlt The tunnels are located in the footwall side of the pit and are parallel to 
the coal seam These tunnels are progressively extended as the bottom of the pit 
advances down dip towards the final pit design An underground sump, located 
behind the designed final plt, collects the water whlch is pumped to the surface 
and released The primary drawback has been the build-up of methane gas In the 
tunnels which requires ventilation 

This dewatering system had been very successful until the sprlng of 1992 
Several years ago an explosion partially collapsed one of the tunnels and killed 
two mine employees After the explosion, the tunnel was inaccessible to miners 
but st111 allowed the passage of water The tunnel remalned usable for 
dewaterlng untll the sprlng of 1992 when a highwall failure collapsed the tunnel 
completely, thus reducing the dewaterlng system by 50% The highwall fallure 
occurred In the vlcinlty of a major fault zone in whch the rock is less stable 

Prior to MK's arrival, ~t was known that an emergency condltlon existed at the 
mine due to a decrease in the mine's water dralnage system The collapse of the 
dewaterrng tunnel had resulted in a loss of one-half of the mlne's dralnage 
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system Mr DeMarcus, who visited this mme earlier in the year and witnessed 
flooding conditions, recognized the disastrous consequence of fallure to correct 
this problem The mlne management also recognized the seriousness of the 
water problem and had Implemented a course of action to correct the flooding 
A second dewatering tunnel parallel to the collapsed tunnel was under 
construction when MK visited the mme in November The cold Mongollan 

wlnter has been a benefit to the mine by freezing the water and slowing the 
seepage rate The new dewatering tunnel must be finished before the spring 
thaw when the rate at which water enters the mine will increase 

The coal seam is on fire in many locations throughout the mine The smoke 
created by these fires fills the valleys leading to the mine As far as 40 kilometers 
away, the valleys are filled with smoke pollution The mine has insufficient 
operating dozers or other support equipment to keep these fires extinguished 
Flames are evident wherever the coal is exposed The heat generated by this 
burnlng coal actually rases the ambient temperature on the lower levels of the 
mine, meltlng the frozen water streaks, and contributing to the inflow of water 

OPERATIONAL MINING METHOD 

Drllllnn & Blastzng 
Drllling is performed by a combination of auger and rotary tri-cone drills Auger 
drllls are used on the top three benches of the mine in unconsolidated waste 
materlal during the winter months only The average bench height is 
approximately 15 meters The augers drill holes 2 meters deep on a 3x3-meter 
pattern These holes are then lightly charged wlth the purpose of fracturing the 
frost layer which averages between 2 and 3 meters thick The frost layeled 
materlal IS exceptionally tough and, if improperly fractured, creates masslve 
waste boulders of such large size and welght that the mine shovels cannot load 
them into the haulage units These frost chunks closely resemble solid rock To 
break these boulders by secondary blastlng is time consuming, inefficient and 
costly Frost conditions such as these are a famlliar condition experienced in 
some Wyoming, Montana and North Dakota coal mines It 1s even more 
common in coal mlnes located in Canada Rotary drllllng on 17-meter benches is 
used on the other mlning benches where solid rock is encountered The powder 
factor is varied from 0 25 kg/cubic meter to 0 50 kg/cubic meter depending upon 
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the rock type and prior experience in a particular area Even in the full-depth 
holes it was observed as necessary to place evploslves In the collar portlon of the 
blast holes to fragment the surface frost 

Excavator Shovels 
Waste rock and coal are all mined by electric-powered cable shovels The 
Mongolians prefer electric-powered mining equipment over diesel-powered 

equipment due to the chronic lack of adequate diesel supplies Cable shovels are 
very rehable excavators and normally requlre less maintenance than other 
excavating methods such as hydraulic front shovels or large rubber-tired loaders 
The primary weaknesses of cable shovels are the lack of mobrlity and flexibilrty 
and the requirement for support equrpment to keep pit floor work areas clean 

Utilizing a combination of a large rubber-tired front-end loader and a fleet of 
cable shovels is often a preferred method of mining, thus taklng advantage of the 
strengths of each type of excavator The rubber-trred front-end loader IS highly 
mobile and assists an electric shovel fleet by cleaning up rock that could only be 

lneff~ciently removed uslng cable shovels Inherent mobllity enables this type of 
front-end loader to efficiently perform other necessary functions such as load 
trams wlth coal at the train loadout, clean up spillage around the plant area, load 
waste in a remote area of the plt, clean up spillage along haul roads and benches, 
carry heavy repalr parts out to "mechanically down" equipment m the mme, and 

prepare drill patterns for drllling by leveling sltes and removing berms 

Haulage 
The Sharyn Go1 Mine uses a combination of rail haulage on the upper mine 
benches and conventional haul trucks (40-tonne) on the lower pit benches and in 
the coal 

Some discussion of rall haulage systems 1s necessary Rall haulage systems in the 
United States and the western world were phased out of minlng In the 1960's 
and 1970's The inflexible systems requlred large capltal investments whlch 
were often under utillzed The advent of larger haul trucks (77-tonnes and up) 
for mlning replaced the rail haulage systems Haul truck slze in Mongolla is 
currently 40-tonnes 
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The adoption of rall haulage at the Sharyn Go1 Mme has a tremendous impact 
on mine plannlng and design Rail haulage forces a mlne to reduce its overall 

highwall angle to accommodate the positloning of the tracks and allow shovel 

access on working benches simultaneously Thus a mine must remove, at a 
hrgher ratlo, more cublc meters of waste per tonne of coal exposed than wlth 
other haulage systems Positioning of the tracks for turn radli and grade 
differences wlthrn the mlne and outstde the mine to access waste dlsposal areas, 
force the location of waste dumps at a greater dlstance from the mine These 
drawbacks to rail haulage are very evldent at the Sharyn Go1 Mine where rail 
haulage accounts for two-thlrds of the 12 million cubic meters of waste designed 
to be moved every year The 5 5-million-cubic-meter shortfall In 1992 occurred 

almost entirely in the area of the mme serv~ced by rail haulage Another serious 
drawback of the rall haulage system IS the rehandle required on the waste dumps 
in whlch draglines, shovels, and trucks are used to spread and remove waste 
material dumped along the tracks by the trams This double-handling could be 
eliminated if waste was hauled by trucks 

The introduction of large haul trucks into the Sharyn Go1 Mlne and the rapid 
replacement of the rail haulage system could Improve the efficiency of this coal 
mine Utlllzing truck haulage would allow the establishment of waste dumps m 
areas closer to the mlne workings 
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SECTION 3 
BAGA NUUR MINE 

The Baga Nuur Mine 1s the largest coal producer in Mongolra It supplies 70% 

of the coal demand for central Mongolia rncluding the caprtal city of Ulaanbaatar 
The mine opened In the late 1970's and was intended to supply coal primarily to 
Power Plant No 4 located in Ulaanbaatar Thls power plant was deslgned and 
built especially for the quality of coal produced at Baga Nuur Mine 

Baga Nuur is a dragline strip mine utilizing srx dragllnes of various capacities to 
produce approximately 4 mlllion tonnes of coal per year Mongoha's larger 
draglines are all located at this mine mcluding therr largest, a 20-cubic-meter (26- 

cublc-yard) Russian draglrne The dragllnes, whrle small by U S A standards, are 
large for Mongolra Slnce the draglines are relat~vely small, prestr~pprng is 
requlred T h ~ s  1s performed by electric-powered cable shovels which load mto 
either trains for rail haulage or conventional 40-tonne haul trucks 

The mlne stripping ratio at thls mine is only 3 1 whlch gives the mlne a cost 

advantage over the Sharyn Go1 Mine (8 1 ratio) Another advantage for Baga 

Nuur 1s overburden that 1s mlnable w~thout requiring drdlmg and blast~ng (frost 
blasting is the only wrnter drill and blast requirement) Also, Baga Nuur casts its 
waste wlth the draglines whlle Sharyn Go1 must haul all of its waste to drsposal 
sites outside of the mine area 

The major difference between a dragline strip mine and an open pit mine such 
as Sharyn Gol, is the time lag between waste removal in~tlatlon and coal 
exposure At Sharyn Gol, waste removal to expose a particular block of coal 
begins more than one year ahead of when the coal if finally exposed and ready 
for mlning The waste removal is performed by an ent~re fleet of shovels and 
haul trucks in accordance to long-term objectives Thls is dissimilar to a draglrne 
mlne where lust one waste material excavator exposes coal wlth the tlme lag 
between initiating waste removal and exposing coal In a particular location being 
only a few days In an open plt mlne, ~f one shovel operatmg In waste breaks 
down it is only a fractron of the fleet The ripple effect on the uncovering of coal 
may not be felt for many months When a dragline breaks down, the effect upon 
the uncovering of coal is Immediate 
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Coal quality at Baga Nuur is Iess than that of the Sharyn Go1 deposit Baga Nuur 
coal quality on an as-fired basis is 3000 - 3500 kcal/kg or 5,400 - 6,300 BTU/lb The 
coal is located in one prlmary seam that is overlain by unconsolidated sand and 
clay formations Except for large frost boulders observed around the strip pits, 

the waste material appears relatively easy to mine with the evcavators currently 
utilized 

Similar to the Sharyn Go1 Mine, Baga Nuur utilizes some rail haulage for 
prestrip waste material as well as some truck haulage The rail haulage should 
be phased out in favor of truck haulage but its elimination at this mine is not as 
critical as at the Sharyn Go1 Mine Transferring equipment from one mine to 
another is an option to consider For example, sending Sharyn Go1 locomotives 
and railcars to Baga Nuur may utilize the last value out of the units, 
concurrently allowing Sharyn Go1 a speedy conversion to 100% truck waste 
haulage 
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SECTION 4 

SHIVEE OVOO MINE 

The Shivee Ovoo Mine was visited on November 20, 1992 MK's investigations 
generated several impressions concerning the future importance of this mine 
As a very new operation, initial waste removal commenced in December 1991 
with the first coal production initiated In the spring of 1992 

The mine's locatlon gives it  positive ~nfrastructure advantages The mine is 
located next to an abandoned Russian military town which had apartments to 
house 10,000 people but now houses only a couple hundred miners and their 
familles The town infrastructure still exists The mine is also adjacent to the 
main rail line from China so that coal shipment can be easily accomplished, thus 
the need to construct rail lines to access the mine is eliminated 

The Shivee Ovoo Mine 1s sitting on a gigantic coal reserve Exploration drilling 
has indicated a coal basin contalnlng In excess of 6 billlon tonnes at an overall 
ratio of 1 3 cubic meters of overburden to 1 tonne of coal At Mongolia's current 

coal demand rate, this deposit alone could supply the entire country's coal 
demand for 850 years 

Due to the very short time this mme has operated, little in the way of mining 
equipment purchases or capital expenditures for facilities have been made 
Eventually this mine should be viewed as a dragline mine, but for the next 
several years it could be developed by electric-powered cable shovels, rubber-tired 

front-end loaders and haul trucks The mine presently ships only run-of-mine 
coal with no crushing or load-out facilities Coal is loaded directly over the side 
of the rail cars Maintenance shops and warehousing facilities are less than 
adequate or nonexistent The lack of old establ~shed facilities and a vast fleet of 
Russian equipment already on site are mewed as advantages The absence of a 
long mlning hlstory at this site is also an advantage since no old traits or hablts 
should hinder new technology or mining methods 

This mine is a clean slate which could be equipped with American-made 
equipment, supplied with Amerlcan spare parts, and could become an 
immediate major contributor to the Mongolian coal industry With proper 
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instruction and management, a model mine could be developed at less overall 
cost than converting any of the other deposits visited in Mongolia 

Coal quality at Shivee Ovoo is the most detracting feature of this deposit The 
heat value of the coal is less than that of Baga Nuur, most likely because of the 
low waste cover over the coal The coal IS young wlth a heat value on an as-fired 
basis of 2800 - 3200 kcal/kg or 5,040 - 5,760 BTU/lb and must be blended with 
higher quality coals for use in the power plants of Ulaanbaatar To burn a higher 
percentage of this coal power plant revisions must be made 
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SECTION 5 

OTHER MINES 

Mongolra has more than twenty coal mines The majorlty of these mines are 

small producers whlch supply local villages or lndlvldual communitres Then 
locations are often very remote from the capital clty of Ulaanbaatar yet no less 
Important to the communities they support Some emergency spare parts were 
designated for these mines which employ small hydraulic shovels and small 
haul trucks Alunchuluum, one of the mmes in the far eastern portlon of 
Mongolia, exports coal to Russia in addition to supplying local users Hence, it is 
a revenue generator for Mongolian trade 

Touring of these mlnes was not accomplrshed during MK's two month stay In 
Mongoha because of the low volume of coal these mlnes generate and difficult 
access One mine, Ulan Ovoo, was investgated by revlewlng exploration drill 
hole information on file at the operation's headquarters (Erdenet Copper Mine) 
This coal deposit is being developed by the copper company to supply coal for 
this major copper mining complex and could have a favorable impact in the 
future by reduclng the current demand for coal from the Sharyn Go1 Mine 
Travel to the Ulan Ovoo coal deposlt was not possible through Mongolia due to 
rivers whlch blocked road access to the site Access was possible by a longer route 
whlch circled through Russia and then back into Mongolra The longer route 
would have required vlsas The Ulan Ovoo deposit is only now being developed 
on a small scale and IS probably several years away from belng a major influence 
on Mongolian coal production This deposit IS interestmg as the coal seam 
averages 54 meters thlck wlth a stripping ratlo of 2 6 1, coal quality of 4600 - 5800 
kcal/ kg (8,280 - 10,440 BTU/lb), 0 25% sulfur, and 10% ash 
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SECTION 6 

RECOMMENDATIONS AND CONCLUSIONS 

The problems of the power plants and the mines are only the endpoints of the 
fuel and energy emergency situation m Mongoha Connecting the mines and 
the power plants is the rallway Railway transportatlon has become an area of 

Increasing concern The mines have exposed available coal on the ground and 
are ready to shlp it but the shortage of ra~lcars and crushlng equipment has 
resulted in the coal remaining at the mlnes to await future shlpment 
Concurrently, the power plant feed stockpiles continue to reduce in slze The 
Mongolian Deputy Prlme Minister emphasized the magnitude of this problem 
in discussions with the U S  Ambassador and US-AID representatlves during 

which MK was present 

The first and foremost observation made at each of the coal mines visited was 
the absolute lack of support equipment Defrnltions of support equipment 
follow 

Bulldozers - large bulldozers which could rip the frost, construct adequate 
haul roads, push overburden and improve the overall cleanlmess of the 
mlnes Smallest size bulldozer to be considered would be approximately 
500 hp (Caterplllar Dl0 slze) 

Road Graders - large road graders whtch could maintain mine benches and 
roads Road graders would decrease repairs and spare parts required by all 
of the mining equipment Smallest size road grader to be considered 

would be 275 hp (Caterplllar 16G size) 

Maintenance Trucks - mamtenance should be taken to the fleld 
equipment These trucks should be equipped wlth a welder, compressor, 
vice, cuttmg torches and a small holst to asslst the mechanrcs 

Fuel & Lubrication Trucks - some of the 40-tonne haul trucks should be 
converted to Fuel & Lube units, thus taking thls function to the fleld 
equipment Instead of bringing functlonlng equipment to the shop area for 
routlne servicing 
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5) Explosives Trucks - the mlnes should discontinue their current use of 
high-strength military-style evploslves ANFO is the world standard for 
economlc blastmg Use of ANFO requlres the mixlng of fuel 011 6% 
percent by welght with ammonlum nltrate This is best and most safely 
accomplished in an ANFO truck designed for this purpose 

6) Personnel Transport - equlpment operators require prompt transportatlon 
to and from thelr equlpment A 30 or 40-mlnute walk to and from a 
machine 1s unacceptable and a waste of capital assets 

The necessary support equlpment could be supplled from Amerlcan 
manufacturers and then backed wlth American spare parts It is obvlous that 
this type of equlpment has been neglected in favor of excavators or haul trucks 
which have a more easily quantified production value Historically, the mines 
have justlf~ed equlpment through the Ministry of Fuel & Energy Equipment 
engaged in production tasks are always easier to justify on a cost bass, hence, the 
support equlpment has been ignored Thls must be remedled 

The second observation 1s the complete lack of rubber-tired front-end loaders at 
the mines A large rubber-tired front-end loader (FEL) equipped with a 
minimum 13-cubic-meter bucket should be employed at each mine This unit is 
very mobile which allows ~t to perform multiple functions The FEL has a 
loading capaclty equivalent to a similar-slzed shovel but can accomplish many 
other essential jobs more effmently An FEL can load low digging faces of waste 
or coal whlle simultaneously malntalning a clean and tidy dlgging bench for 
haul trucks, something a shovel can not accomplish wlth any efficiency The 
moblllty of an FEL allows ~t to load coal into rall cars, clean up splllage on haul 
roads, or dig mlne production faces, all with equal efficiency An FEL 
compliments a shovel fleet by providing shovel cleanup and bench 
maintenance, thus allowing the shovels to perform only those tasks whlch they 
perform efficiently 

The equipment mentioned will allow a mlne to re-establish order and 
cleanliness in the work areas Many sources can be quoted which state that order 
and cleanliness are the most important objectives in establlshmg an efflclent 
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business or turning around an inefficient business This is equally true in the 
coal mining industry and would contribute the most toward assuring the coal 
mines meet future coal demands 

The third observation concerns how future US-AID funding would accomplish 

the most for Mongolia and for the United States The coal mlnes of Sharyn Go1 

and Baga Nuur are both established operations and account for 85% percent of 
central Mongoha's current coal supply Each represents hlgh capltal Investments 
of Russian mining and processing equipment Replacing all of this equipment, 
brought in over the past 20 years, represents a very high cost As the Russian 
equipment ages ~t requires more and more replacement parts which may or may 
not be readily available Some complete pieces of equlpment will requ~re 
replacement soon But simply replacing Russian with American equlpment at 
exlsting mines may not be the best approach For example, replacing a single 
Russian shovel at Sharyn Go1 wlth an Amerlcan shovel may not produce any 
additional coal Replacing Russian haul trucks with American haul trucks may 
not produce more coal if the Russian shovels are not mechanically available to 
load the trucks At Baga Nuur, replacmg a Russian dragline with an Amerlcan 

dragline would show Immediate results But the results achieved would be 

diminished by the lack of support equipment or the inadequacy of Russian 
dozers and haul trucks already on site Russian mining equipment that is 
inoperable due to the lack of spare parts is a huge obstacle to improving the 
Mongolian coal industry In time, the Russlan equipment can be replaced, but 
not in the space of two or three years As a result, the value of improvements 
will be difficult to gage due to the mixed mining fleets Mechanical downtime 
on unlts of one fleet will negatively influence the performance of the available 
fleet thereby masking the productivity gains 

A unique solutron to improving the Mongolian coal industry would be to set up 
the Shivee Ovoo Mine as a model of American mining equipment and 
technology The stripping ratio at the mine is low and therefore large volumes 
of coal could be produced at low capital investment levels These large volumes 
of available coal would demonstrate the benefits of US-AID funding To 

properly equip the mlne at this early stage would be relatively easy compared to 
any of the other mines A major obstacle to this, however, is that significant 
power plant retrofrts would be required in order to handle the coal, with its high 
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ash content, and burn it effectively in existing boilers The existing boilers and 
auxiliary equipment have a difficult bme with Baga Nuur coal 

A fourth observation is the necessity to educate the mining industry in 
Mongolia This can be accomplished through tralning in new technology and 
equrpment advances coupled with management responsiveness and control 
under a market-driven economy Trainmg programs should include 
maintenance procedures, cost monitoring and control, operating procedures 
based on reducing cost, etc The Mongolians encountered durlng the inspections 
of the mmes and in the ministries are generally astute and educated The 
problem lies in that they have been restricted In their exposure to new 
technology and their actions have been motivated by government-controlled 
and funded minlng activities Transforming the way Mongolians view the 
many forms of management (operatrons, efficiency, and cost) is imperative lf the 
mdustry is to survive in a free market economy versus the current government- 
subsidized system 
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APPENDIX C 

D a t e :  l l /E0 /31=.  

Irt w t ~  i r~ l l t i a l  pr-l=lgress r e p u r t  o f  -li/iE/92 , w c  
i d e n t i f z e d  t h e  drag a n d  hoist r o p e s ,  moturs a n d  
assot-t e d  o t h e r  it er17s f u r  wh lch prvcuromer t t  a n d  sh 1 p- 
I I I C Y I ~  ~ h i t l t l d  pl"t=~cec-'d e x p e d i  t ~ r l t u s l y  . We also r r c c q r t i s e d  
t h n c  t h e  q u a n t i t 1 e s  l i s t e d  and  to ta l  w e i g h t s  as 
t-ecm-ded would  f a r  e x c e e d  a n y  amount  t h a t  co111d b e  
a : r  f r e i g h t e d ,  ilr if a i r  f r e i g h t e d  wt:tuld r c q u i m  rtiaWty 
f l l g h t s  a n d  b e  c o s t l y .  The wrk-e r o p e s  were therefore 
r e d l r c e d  t o  t h e  r t ~ m s t  cr i t ical  s i z e  n e e d o d  The  w i r e  
r iape l e n g t h s  far i n d l v s d u a l  drag 1  1ne  and s h o v e l s ,  
p l u s  t h e  r t lmber  o f  s p e c i f l c  l e n g t h s  were id~7r1-L i f  l e d  
By r d e r r t a f y i n g  t h e  s p e c i f l c  alze artd l e r t g t h a ,  spl=lols  
r a p a b l e  o f  bc i r tg  a i r  f t - e l g h t e d  were devolc tped.  T h i s  
subr i11 t td1  15 t h e  bare minimt\r~l shiprr iant  1 = 1 f  w l r c r  J%SEL- 
ccmrvek arms, bat t erles a n d  rtiott:tr-s for r r p c l l r 1 n g  
r m s t  d r a g 1  i r e s  a n d  s h o v e l s .  For exarnple ,  t h e s e  iterns 
~ . f  a c q 1 t i r r d  n r ~ d  d e l i v e r e d  q ~ l i c k l y  wl:tl\ld g e t  t h e  t w n  
l a ? - g e s t  d r a g  1 i r e s  a t  Baga N U I . . ~  c rpe ra t  ional.  Baga  Nultr 
whzch pt-odttces 70 p e r  cer~t of t h e  country's cc ta l  has 
f o u r  d t - a g l l n e s  brctkcn dctwn o u t  o f  a f leet  of s i x  
T h c  large h c t i s t  g e n e r a t o r  t o  be procur-ed  xn P l r s s i a  
( 1 3 r d e r  h a s  been p l a c e d  ear-1 ier by t h e  Mango1 l a n s ,  
o n l y  payment n e e d s  t u  b e  made far  shipment, see P Cl 
ctf l l / l t 3 / ' 3 E  for t h e  m a n u f a c t ~ t r e t - 1  1s a l l  t h a t  is r e q u i r -  
ed  t o  g e t  a t h l t - d  a n d  t h e  i a t - g e s t  d r a q l r r ~ e  (ESH E U / % ) )  
a n  operat i o n  B a t t e r i e s  w i t h  e l e c t r u l i f  e are n e e d e d  for 
h a u l  t r u c k s  a n d  b u l l d o z e r s  whlch  are p a r k e d .  V e n t i l a t l u n  
b a g s  at-e n e e d e d  t o  c o r ~ t i n u e  s h e a t -  p a n e l  d e v e l o p m e n t  
a t  t h e  N a l a l b h  u n d e r g r ~ = l ~ r n d  rttirle a n d  f u r  c c l r ~ i p l e t l o n  of 
t h e  Sharyr t  Gc11 d t - a i n a g e  t u n n e l .  T h e  c o n v e y o r  b e l t  
req test curtibi n e d  w i t h  g  1 ue a n d  2 I p p e r  l t : c l - c s  ars ~ m l y  
t o  a1 l c t w  xrnmedla te  p a t c h x n g  arrd s p l x c i n g  o f  e x x s t  i n g  
b e l t s  

I f  yitu h a v e  arty q u e s t  i o n s  p l e a s e  a d v i s e .  

R t t a c ' 7 m e n t  A *  Ident x f  ies these s u p p l i e s  IYI d e t a i l  

cc: F r e d  S c h a e f f e r -  



Date 20 November f992 

i ventilation Bags 
minimum 300 meters for NalalBh and Sharyn Go1 

e wire Ropes 
a 3 9 m m  

i 10/70 Dragline 2 of 344 meters each 
11 13/50 Dragllne 2 of 122 meters each 

111 5A Shovels 4 of GO meters each 
--Total 1, 172 meters @ 5  4 gg/m weight 

Total weight 8,330 kg or 7 tons 

b 5 2 r m  
1, 10/78 Qragllne 2 of 202 meters each 

i i  13/50 Qrasl ine i of 164 meters 
I Total 588 meters @ 9  7 ~ g / m  welght 

Total weight 5,510 ~g or 8 tons 

3 conveyor Belt 
a 1400 mm - 200 meters 
5 1600 mm - 200 meters 
c Eelt Glue fT1pTop) - 50 kg 
a zipper splices 12 for each belt size 

4 Batteries 24 volt 
Haul Truck Batteries Model GCT-182 or caterpillar 

200 of w/electrollte 

5 Excavator Teeth 
Model no 2-160338 - 40 of 

6 Generator - ~ o i s t  [new) 
20/90 Drag1 ine rr13 -2500-750 - Y x a3 I of 

2500 KW, 750 ampr, 1200 volts 

Basa ~ u u r  ESH 10/70 Generator NI3 385 
3636 - 6 of 

32330 - 10 of c. 

Bsga Nuur ESH 2 0 / 9 0  Generator rn3 2 5 0 0  
32244 - 6 of 
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APPENDIX D 

PROGRESS REPORT #2 

Er~,erger ,cy  Heat a\  id Ftl=lwer F r o  ject No. 1 - 
1 1  /ZE./'3E 

I. G e n e r a l  8, Surllrnary 

I n  Izlltr c~mt l n u i n g  a s s e s s m e n t  o f  t h e  Mongol i a n  c o a l  
~ n d u s t r y ,  w e  , r s p c r t e d  t h e  S h e e v e  OVI:IO and N a l a i l ~ h  tztpizra- 
L ltms o n  1 / & 1 1 / 1  S e v e r a l  ~ z ~ b s e r v a t  i o n s  a n d  c o n c l u -  
sioris w e r e  made 

O t h e r  t h a n  t w o  b a s i c a l l y  n e w  5 e u b l c  meter electr ic 
shtztvels  t h e  S h e e v e  Ovoo tztperat i o n  is e s s e n t  la1 l y  u p e r a t  l n g  
w i t h  reject e q u i p m e n t  ( t t - u c b  a n d  b u l l d o z e r s )  - f rom Baga 
Nuur arid Shal-yn Gt=rl. T h e r e  is rm c r u s h i n g  or lcladlxi t  
faci l l t y  a t  S h e e v e  Ovou. T h e  m a i n t e n a n c e  s h o p  is v e r y  
small a n d  u n h e a t e d .  Tt-axrrs are l o a d e d  w i t h  run-of-mine  
rmter ra l  ( l e n s  1 meter) by 1.5 c u b i c  rneter electric s h o v e l s  
arid a J-4 c u b i c  n c t e r  e ? e c t r i c / h y d r a u l i c ~  f r o n t  s h o v e l .  
D e s p i t e  t h e s e  d x f f i c u l t i e s  S h e e v e  Ovoo is still e x p e c t e d  
t o  p r o d u c e  4 0 0 , 0 0 U  t u n n e s  i n  19'32, which  is si g n i f  icartt l y  
m o r e  t h a n  N a l a l k h 9  s 25U-3Q0, UOV t u n n e s  but less t h a n  
S h a r y n  G o 1 9  s p l u s  l,OUO,OW t ~ m n e s .  S h e e v e  Qvoo  c a n n o t  
make an i m p a c t  i n  coal s u p p l y  f u r  Mungolxa w i t h o u t  
a d d ~ t i o r r a l  ~ q ~ r i p r t i e n t  R d d i n g  t h e  a d d i t l u n a l  equipment 
n e c e s s a r y  w i  11 t a k e  r ~ i a r ~ t h s .  Hclwever w i t h  t h e  1.15 t o  
1 r a t i o  (overbur -den  tct coal) f a r  more cctal p e r  d o l l a t -  o f  
investment w r l  1 b e  p r o d u c e d  h e r e  t h a n  at  a n y  o t h e r  p r o p e r t y  
w e  have 5een '.,Q d a t e  i n  Mcrngulia T h e r e  d o e s  r e r~ ia l r t  t h e  
ques t i r l rn  ~=rf t h e  cc ta l  q u a l i t y .  T h e  coal a p p e a r s  t o  b e  less 
t h a n  t h e  desrgn s p e c i f i c a t i o n s  of t h e  power  p l a n t s  I n  
U l a n  Batcw. 

The s x t u a t x u n  a t  N a l a i k h  1s c e r t a i n l y  u n u s u a l .  T h i s  
u p e r a t  i o n  1s and  u n d e r g r o u n d  m i n e  which  is o v e r  70 y e a r s  old.  
I t  1s a g a s s y  mine  w i t h  c u r r e n t l y  3 o p e n  flres. T h e  
N a l i l t h  ri,rne is a small a r d c o s t l y  c u r ~ t r i b u t o r ,  one wctuld 
q u e s t  i o n  t h e  m e r l t  u f  its c o n t i n u e d  a p e r a t  ion. Y e f  f o r  
L h e  f o l  l o w i n g  t-easctrrs Morig~ll r a n g  n feel it is n e c e s s a r y  t o  
c o n t  xnlre o p e r a t  lt:tns 

Soc 1 uecormm 1 c 
Local sale o f  h o u s e  coal . Highest q~rality coal nllrred zn Mongulza arid it is used 
fur blending lower q u a l x t y  coals to meet botler 
spectficatiuns rn U l a n  B a t o r  plants . Used as f o r e i g n  t r a d e  w i t h  R u s s i a  f o r  e l e c t r x c i t y  
s ~ t p p l l e d  by R l t s s l a n s  - . The  c u r r e n t  o p e r a t i o n  is p r o f i t a b l e  . I t  is t h e  o n l y  u n d e r g r o u n d  coal o p e r a t i o n  i n  Mort- 
go1  la  a n d  o n l y  o n e  o f  t w o  u n d e r g r o u n d  o p a r a t  i o n s  
i n  t h e  e n t i r e  c c l u n t r y  ( t h e  is a h a r d  r u c k  
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f e l d s p a r -  r n~r~c ) ,  t h e r e f c w e  I F  c l l x e d  u n d e r g r c ~ t \ n d  
rninxrrg expertise would  b e  l u s t  . I f  c l c l s e d  s t a r t - u p  c c ~ t  i n  t h e  f u t u r e  w i l l  b c  
p r o h i b l t l v e  

Upon i r t v e s t  x g a t  ion ,  w e  h a v e  d e t e r r n l n e d -  t h a t  t h e  
i n v e s t m e n t  tcl n i a l n t a l n  o p e r a t  lor15 a t  t h i s  mlne is 
r e l a t r v e l y  small I n  c o m p a r i s o n  t o  t h e  total. - T h i s  
w c ~ u l d  g i v e  t h e  M o n g o l i a n s  t h e  tlrne t o  assess t h e  
a s s c c c i a t e d  prclblelns of c l o s i n g  t h i s  mine. T h e r e f o r e ,  
w e  c o n c u r  w l t h  t h e  p ~ e s c n t  p u r c h a s e  s r d e r  o t h e r  t h a n  
t h e  q u a n t  i t y  of v e n t  i lat  i o n  b a g s  (5,300 meters) r e q u e s t -  
ed .  Over  h a l f  t h l s  o r d e r  1s fc:r  f u t u r e  developrnerrt  
of t h e  mlne. T h i s  f u t u r e  deveIc~prnert t  would  u p e n  u p  
coal r e s e r v e s  whlch  c o u l d  last 40 y e a r s  a t  t h e  
cur-r-ent p r o d u c t  ion rate. 

I I. S h e e v e  Ovolct 
The S h e e v e  Ovoo rnlne is o n e  of t h e  most -- s x ~ r r l f i -  

cant  Jccral d e p c ~ s l t s  w e  h a v e  o b s e r v e d  i n  t h e  wor ld .  I t v s  
r e s o u r c e  b a s e  c u n s i s t s  ctf o v e r  G b i l l i ~ m  tonne5  of coal 
a t  a r a t r o  o f  1.3 c u b i c  meter~s of o v e r b u r d e n  t o  1. tonne 
of coal. T h l s  IS i n  cornpar-ison ts t h e  8 to  1 t - a t i o  
a t  Sharyr i  G o 1  and 3 t o  1 r-atio a t  E a g a  NLIU~. F l n a t h e r  
a t t r z b u t e  is t h a t  t h e r e c v e r y  l i t t l e  d r i l l l n g  a n d  shooting 
r e q u i r e d .  T h e  n e e d  f a r  e x p l ~ ~ s i v e s  f n r  w i n t e r  f ros t  is 
v e r y  small. T h l s  a v o i d s  a major s u p p l y  p r o b l e m  f o r  
Mt:lngolla. FI majority of t h e  o v e r b u r d e n  rrratet-la1 c a n  b e  
moved w i t h  d r a g l i n e s  a t  a p p r o x i m a t e l y  1/3 t h e  cost of 
t r u c k ,  s h o v e l  a n d  t r a l n  rcrater~al moved a t  S h a r y n  Gctl. 
CJ t ta l i ty  15 t h e  l m l y  p r l = l h ~ b l . t l n g  factor a t  S h e e v e  Ovoo. 
R p p a r e n t l y  t h e  q l t a l i t y  1s n o t  s u t f i c l e n t  t o  e x c l u s z v e l y  
s u p p l y  t h e  p l a n t s  o f  central Mcrnqulia ( i . e . U l a n  Erator) 
y e t  o u r  o b s e r v a t l m  is t h a t  t h l s  maybe a shor- t  term 
p h e n o m e n ~ n  s i n c e  o p e r a t  3 o n s  h a v e  begun o n  t h e  o u t c r o p .  
C o 2 l  q u a l i t y  1s h l s t o r l c a l l y  p m r e r  a t  t h e  o u t c r o p  t h a n  
t h e  deposits a v e r a g e  coal q u a 1  ICY. 

The m i n e  has b e e n  u s i n g  reject e q u l  pment provxded 
by S h a r y n  G o 1  a n d  E a g a  Nuur  for whlch  new T e r e x  a n d  
I"r~rnatsu e q u i  prmrrt was purc11as;ed This w~rsuld a p p e a r  t o  
be v e r y  rnasguided.  I f  t h l s  i n v e s t m e n t  were made a t  
S h e e v e  Ovoo, cml  p r o d u c t  Lon i n  Msngc~l la  t h i s  winter 
would  r~ot h a v e  b e e n  a prob le rn  ( o t h e r  t h a n  p t ~ s s l b l y  t h e  
qua1 i t y  r e q u i t - e m e n t s )  . W e  s u s p e c t  t h a t  s o c i u e c a n o m i c  ccm- 
siderat  ions  p r e v a i  1 h e r e  a g a i n  v e r s u s  the l m g i c  o f  
m a r k e t  e n t  o r p r i s e  

R l t h o u g h  rru materials ,  s u p p l i e s ,  or  equ lp rnen t  h a s  
b e e n  i d e n t  i f x e d  f a r  s u p p o r t i n g  S h e e v e  Ovoa, it 1s a 
major c o n t r l b u t c w  t o  t h e  coal n e e d s  of - M o n g o l l a  
( a p p r o x  niat e 1 y 4W3, u O O  t or rnes  i n  13% V ~ P S U S  N a  1 a k h  



a t  ,350-30U, W C )  tctrlrles a n d  Sharyr i  G o 1  a t  p l  u 5  - 1- r ~ i i  11 imr) . 
Rn a d d i t i ~ z m a l  p r o b l e m  w i t h  S h e e v e  C)vol~ is l a c k  sf a 
c r u s h i n g  f a c l l  i t y .  W ~ t h a ~ l t t  a c r u s h i n g  p l a n t  t h e  material  is 
l o a d e d  d i r e c t  l y  frctrli t h e  nline (PI~YI-of-mine)  a n d  t h u s  h a s  
sor~~e p a r t i c l e s  I e x c e s s  of 1 meter i n  ~ a '  6% .I IS"$4e- 
material when d e l i v e r e d  t o  t h e  power  p l a n e A  p u f v e r i  zers 
which  are d e s i g n e d  ftsr 1; i n c h  r t i in~rs rliaterial ClbC 

s i g n i f i c a n t l y  c u s 3 t a i  1s p u l v e r i z i n g  c a p a c i t y .  
When t h e  mine  management was a p p r o a c h e d  concerning 

t h e i r  immed l a t e  r e q u e s t  f o r  e m e r g e n c y  assistance, 
t h e i r  r e q i r i r e m r r t t s  w e r e  relat i v e l y  iris1 grri f i c a n t .  Spat3@ 
p a r t s  f o r  t r u c k s  a n d  a d d i t i o n a l  d e w a t e r i n g  pump c a p a -  
c ~ t y  were i d e n t i f i e d .  O f  t h e s e  r e q u e s t s ,  n o n e  f i t  t h e  
cri teria of e m e r g e n c y  R I D  f u n d i n g  f o r  t h e  s h o r t  term. 
S e r i o u s  c t ~ n s i d e r - a t  ion  f o r  n u t  o n l y  s u p p l y i n g  t h e s e  
r e q u e s t s  b u t  m a j u r  c a p i t a l  i n v e s t m e n t s  i n  e q u l  pment 
a n d  p l a n t  ( a p p r o x i m a t e l y  $10 m l l l  i ~ m )  s h o u l d  b e  C I = I Y I S ~ -  

d e r e d  p r i o r  t o  t h e  w i n t e r  of 199E-93. 
In e v a l u a t i n g  t h i s  o p e r a t i o n  a n o t h e r  s e r i o u s  d i l e m -  

m a  s u r f a c e d  t h a t  w a s  no t  a s s o c i a t e d  w i t h  t h e  m i n e  
b u t  w ~ t h  t h e  r a i l  t r a n s p o r t  s y s t e m .  There was i n  
e x c e s s  of ln,oC)O tctrrnes o f  coal r e a d y  t o  b e  l a a d e d  
b u t  a l a c k  c ~ f  r a l l  cars t o  l u a d .  I t  w a s  e v i d e n t  t h a t  
t h i s  w l l l  becc~rne a rmre 5 1 g n i f i c a n t  p r o b l e m  i n  t h e  
n e a r  fttt ur30 S i r l c a  n e a r l y  300, O W  t o r r n e s  of coal w i l l  
b e  a v a i l a b l e  w i t h i n  4 weeks ,  which  c o u l d  . b e  a major 
c o n t r i b u t i m  i n  r e l i e v i n g  t h e  s h o r t a g e ,  b u t  i t  w i l l  
h a v e  l i t t l e  a r l f l l r e n c e  i f  it  c a n  n o t  b e  t r a n s p o r t e d  
t o  t h e  puwer  p l a n t s .  

- In c o n c l t l s i ~ r r ,  S h e e v e  Dvlm d o e s  not o f f e r  rnuch 
re 1 i ef t ct t h e  cl irrer~t e m e r g e n c y  sit u a t  Lon h o w e v e r  i t  

d1=1es o f f e r +  a p c ~ s s i b l e  l o n g  term s o l u t i o n  t o  M o n g o l i a 9 s  
c c a l  d:lemma ( w i n t e r  o f  1933-94 i f  s t e p s  are t a k e n  t o  
i n t r o d u c e  new e q u i  prnent c a p i t a l  a n d  a c r u s h  i r ~ g  irni t 
dlrr irrg 1333) T h e q r r e s t i o r r o f  S h e e v e O v o o  coal q u a l i t y  
and its a p p l i c a b i l i t y  t o  c u r r e n t  power  p l a n t  specifics- 
t itztrrs s h o u l d  b e  r e s c ~ l v e d  We e x p e c t  t o  a d d r e s s  t h i s  
q u e s t i o n  i n  t h e  nea r  f u t u r e  a n d  t o  r e p o r t  t h e  f i n d i n g s  i n  
o u r  n e x t  p r o g r e s s  r e p o r t . T h e r e f l = r r e  1-10 material a n d  sup- 
p l  les are rec~=~mmended fo r  S h e e v e  Ovoo d u r i n g  t h i s  emer- 
q e n c y  p e r l u d  

I11 Nalaxkh  
N a l a i k h  o f f e r s  a very i n t e r e s k i n g  s i t u a t i o n .  O n  t h e  

surface, o n e  would  i r t m e d l a t e l y  draw t he  c o n c l u s i o n  t h a t  
t h e  mine  s h o l l l d  b e  s h u t  dowr1.1t is over  70 y e a r s  o l d ,  
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h a s  a gas prclblcrn w i t h  h i s t o r i c a l l y  r e c o r d e d  g a s  e x p l u -  
~ i i c w ~ s  and s e v e r a l  d e a t h s .  I t  is c u r r e n t  l y  f l o a d  irtg beyond 
c c m t r i t l  a n d  t h e  r e p i w t e d  ct:tsts are 8 times t h o s e  of 
the s u r f a c e  mines i n  t h e  c o u n t r y .  However upon 
closer a n a l i s b s  t h e r e  is same merit t o  c o n t i r t u l n g  t h i s  
c ~ p e r a t i c l n  i n  t h e  s h w t  t e t - m .  R l t h o u g h  w e  d o  n o t  ag t -ee  
t c ~ t a l l y  w i t h  t h e  r a t i o n a l e  o f  t h e  management of t h i s  clpe- 
r a t i o n ,  we o f f e r  t h e i r  o p i n i o n s  a5 t o  why t h i s  mine s h o u l d  
s t a y  o p e n  i n  o r d e r  o f  p r i ~ r i t y  from t h e i r  p e r c e p t i o n ,  
t o  g i v e  y o u  a n  i n s i g h t  i n t o  M o n g o l i a n  l o g i c :  

S i c i a l - E c o n c m i c  R P o l  it ical  - T h e  mine  c u r - r e n t  l y  h a s  
200 er t ip loyeec  P a i d  o f f  ctltt of 900 e m p l o y e e s .  T h l s  
1s d u e  t o  t h e  m i n e  b e i n g  f l o c ~ d e d  a n d  no v e n t i l a -  
t i o n  b a g s  for ct=lnt i n u e d  o p e r a t  i o n s .  W i t h i n  t h r e e  w e e k s  
a n o t h e r  EOO p e n p l e  w i l l  b e  l a i d  o f f  f u r  t h e  same 
r e a s o n .  I f  t h i s  c o n t i n u e s ,  t h e  town of N a l a i k h  (EES,(JW 
p e o p l e )  w i l l  b e  e f f e c t e d  s i n c e  i t  relies o n  t h e  mine 
f o r  its s u t - v ~ v a l .  

. N a l a i k h  15 t h e  only r e n l a z n i r ~ g  u n d e r g r o u n d -  ci=lal rtiirte i n  
Mclngol la, O n l y  o n e  c t t h e r  u n d e r g r o u n d  h a r d  r o c k  o p e r a -  
t iort e x l s t s  (a  f e l d s p a r  mine). T h e r e f o r e  i f  t h i s  mine 
closes dilwrr t h e  c i ~ l t r r t r y  w i  l 1 loose its u n d e r g r o u n d  
m i n i n g  e x p e r t i s e .  - If t h e  mine were t o  s h u t  down rmw a n d  it was d e c i d -  
e d  l a t e r  t o  r e - o p e n  i t  80-100 y e a r s  from now, it would  
b e  e x t r e m e l y  c c ~ s t  l y  . T h e  n e x t  i t e m  o f  s l t p p o r t ,  w h i c h  sht=ruld h a v e  b e e n  
first, w a s  e c o n o m i c  I t  w a s  r e p o r t e d  t h a t  t h e  m i n e  
w a s  making a p r o f  it a n d  why w u ~ t l d  one s h u t  - down a 
p r o f  i t a b l e  c1perat  i i ~ n .  T h i s  o b v i o u s l y  d e s e r v e d  an ewpand- 
e d  e x p l a n a t  iorr. We w e r e  i n fo r rned  t h a t  t h e  niirting c:=~st 
w a s  575 t u g r l ~ g s  of w h i c h  5 t u g r u g s  was a m c l r t i z a t i o n  
( d e p r e c i a t i o n )  uf t h e  p l a n t  a n d  t h e  r e m a i n d e r  was 
o p e r a t i n g  cos t  Upon r e v i e w i n g  t h e  o p e r a t i n g  cost w e  
fclund it v e r y  r t ~ i s l e a d i n y .  R m a j o r i t y  o f  materials 
a n d  ~ ~ t p p l i e s  ( I .  e. f u e l ,  e x p l i t s i v e s ,  w i r e  r o p e ,  b e a r -  
i n g s ,  motur-s etc) at-e p u r c h a s e d  frctrn R u s s i a .  R u s s i a  
r - e q u i r e s  h a r d  c u r r e n c y  u r  d s l  lar-s, w h i c h  are p a i d  
by t h e  Mongol i a n  g o v e r n r ~ i e n t  b u t  t h e n  r e p u r c h a s e d  by 
t h e  m i n e s  w ~ t h  t u g r u g s  a t  t h e  o f f i e l a 1  e x c h a n g e  
rate CIS f o r t y  t ~ t g t - u g s  t t = l  clrte d c t l l a r .  T h i s  u c c l t r s  
d e s p i t e  t h e  street m a r k e t  rate whlch  is c u r r e n t l y  
3EU t u g r u g s  t o  one d o l l a r .  T h ~ t s  a r t x f z c z a l l y  mask- 
l n g  t h e  t r - l i e  c 1 z 1 5 t  o f  t h e  o p e r a t  ions. On t h e  r-eve- 
n u e  5 1 d e  of t h e  e q l t a t x o n ,  sales c a n  b e  broken 
down i n t o  t h r - e e  c a t e g ~ w l e s :  . L o c a l  sa les  u f  IOU, (XW t ~ z t n n e s  @ COO t u g r u g s  

/ t o n n e  . Power p l a n t  sales o f  IOU,  tJU0 tor~rtes - @ 460 t l rg rugs /  
t ortne 
I n t  e r n a t  lortal sales t o  R u s s i a  of 100,000 t c m n e s  
f o r  340 t u g r t i g s / t o r r n e  



- 5 -  
T h i s  r e v e n l w  e q r t a t e s  t t = l  EV(3 mm t u g t w g s  - w i t h  a r ~  

u n r e a l i s t i c  c o s t  of 175.5 mm t u q r u g s  f o r  a p r o f i t  o f  
Z7.5 mi tltgr-ltgs (€88, (J0v d o l l a r s  13 40: 1 e x c h a n g e  r a t e  ot- 
138 ,000  do1 l a r s  a t  a rmt-e rea l  1st ic e x c h a n g e  - r a t e  o f  
S f ) O > l ) .  I t  is v e r y  a p p a r e n t  t h a t  i f  t h e  t r u e  va111e o f  
n l a t e r i a l s  and  s l t p p l i e s  were r e c o g n i z e d  t h i s  would n o t  
be a profitable o p e r a t i o n  . The f i n a l  item used t o  merit t h e  c o n t z n u a t l o n  of 

t h i s  o p e r - a t i m  z s  its invl=tlver~ient i n  f o r e i g n  t r a d e  
I t s  i m p o r t a n c e  t o  M m g o l i a  is d i f f i c u l t  t o  q u a n t i -  
f y  and obviously beyond t h e  s c o p e  13f o u r  e f f c w t s  
Y e t  w e  f e e l  it 15 i m p o r t a n t  t o  r e p o r t  t h a t  
luu,0nO t c ~ n n e s  o f  t h i s  c o a l  is s o l d  t o  R u s s i a  i n  
t r a d e  for  e l e c t r - i c i t y .  The i n f l u e n c e  of s u c h  - a r r a n g e -  
ment is n u t  w i t h i n  o u r  s c o p e  

Having now a s s e s s e d  t h e  N a l a i k h  s i t u a t i o n  beyond 
t h e  r~~a te r ia l  and s u p p l i e s  r e q u e s t  and  r e c o g n i z i n g  
t h e  i n t e g r a l  and curnplex p e r i p h e r i a l  a s s n c i a t i o n  t h i s  
mine h a s  w i t h  v a r i o u s  ctther- cir-cumst a n c e s ,  w e  would 
c m c u r  w i t h  t h e  c l t r r e n t  emergency r e q u e s t  - b e i n g  made. 
O the r  t h a n  t h e  e x t e n s i v e  v e n t i l a t i o n  bag o r d e r  We 
have  f w r t d  t h a t  t h e  r e q l t s s t  f u r  6,000 meters of ven- 
t i l a t i o n  bag i n c l u d e s  3,500 meters of bag t o  be  
u t i l i z e d  tcl d e v e l o p  t h e  mine beyond 2 y e a r s  o f  
p r o d ~ c t i o n  t h a t  c a n  be a c h i e v e d  w i t h o u t  it. T h i s  
a d d i t i o n a l  v e n t r l a t i o n  bag would allow t h e  mine t o  
d e v e l o p  r e s e r v e s  and which would last  r 40 y e a r s  
at  t h e  cu r t - en t  p t -~=~d~ lc t  it=m rate. We ~ C I  n o t  cons ider -  
t h i s ;  a n  erne1-gency unde r  t h e  p r e s e n t  s i t u a t i o n .  

Next on  13lkr i t ine t -a t -y  w i l l  be to vi r j i t  a new 
c o a l  d e p o s z t  n e a r  t h e  S i  b e r i a r ~  blwder.  W e  w i  11 deterrr i ine  
i f  i t  c a n  h a v e  any  immedia te  or n e a r  term i n f l u e n c e  
on t h e  p r e s e n t  s i t u a t i o n .  We w i l l  r e p o r t  on  t h i s  
p a t e n t  i a l  Itpan o u r  r e t u r r t  ( i 1 / E 5 / ' 3 E ) .  

I f  you hzve  any  q u e s t i o n s  a r  d i r e c t i v e s  p l e a s e  a d v i s e  
We w i l l  be i n  tul tch d a i l y  o v e r  t h e  phone a5 commurri- 
c a t  icms w i  11 a l l o w  

cc. Fred Schaeffer 

C 



APPENDIX E 

PROGRESS REPORT Na 3 
EMERGENCY HEAT AND POWER PROJECT No 1 

11mp92 

I General & Summary 

On 11/24 & 11/25 Meaara B P DeMarcua and A F Helb~g viaited the Erdenet Copper 
Mme with the intentran of rewewing explorahon and produchon atahahca aa pertained to the Ulan 
Ovoo Coal Mine, being dekeloped by Erdenet The Ulan Ovoo Coal M~ne 18 located on the Zelter 
River near the S~ber~an border in the Selenge Provmce Th~a coal depoait had been reported to be 
very extenaive and of sufficient qual~ty to replace Sharyngol coal The Erdenet Copper operabon 
retaina the nghta to th~a depoa~t It 18 thew intenhon to develope h a  depoa~t for thew own needa aa 
well as local use Erdenet la a major conaumer of coal In Mongol~a pat  to heat their fac~lity they 
ublne 500 000 tonnelyear or over 8% of the countnea total coal conaumpbon Replacing the 
demand ofauch a consumer would certa~nly Improve the coal aupply In Mongol~a 

There are only 80 explorabon holea dnHed ao far and a very significant coal depoait ra 
likely to be defined Eatimatea for the size of the depoa~t are currently 40 million tonnea Recent 
dnlling haa rdenhf~ed a aecond aeam 10 metera below the firat aeam Thia aecond aeam ia 
reported to be 80 metera thick Theae tonnea are not recogn~zed in the current 40 million tonne 
proven reaewea calculahona We d ~ d  not aee the dnll hole logs aupporhng such a report but ~f 
correct thia could be another world claw coal deposit 

The quality appears to be a~mular to the Sharyngol coal Two major obataclea exlet for the 
development of th~a mine, they are tranapartahon and ground water I f  the coal were to be 
tranaparted to the nearest Mongoban ra~lroad 120 km away two nvera muat be croaaed Theae 
are the Zelter River and the Selenge Rwer The Zelter River muat be croaaed twice, wh~le the 
Selenge Rwer muat be croaaed only once The Selenge River la the largeat river In Mongolia and 
currently only a amall vehicle bndge ex~ata to croea h a  nver Since we could not ford the Zelter 
River we were unable to aee the property The aecond problem w~th th~a depoait wdl be ground 
water The aeama outcrop In the flood plain only 800 meters from the nver with the ground water 2 
metera below the natural surface Hydrological atud~ea and conhnuing geological evaluations are 
bemg performed at h a  bme 

The Ulan Ovoo coal depoa~t defin~tely doe8 not offer any rel~ef from the ~mmediate 
emergency situation however for the future plannmg of the development of the Mongolian caal 
induatry it certamly wtll deaewe conalderahon 

ll Ulan O v m  

The Ulan Ovoo coal depoa~t la located 8 k~lometera south of the Ruaa~an border north of 
the Zelter River In the Selenge Prownce Th~s depoa~t waa dlacovered in the 1070's Only 80 
explorahan holea have been dnlled to date Theae holea have proven a reaewe of over 40 million 
tonnea mth a atnppmg raho of 2 57 1 The coal aeam averagea about 54 metera th~ck wth 8 
partrnga totallng approxrmately 5 metera Recent deep hole exploratron haa ~denbfied a aecond 
aeam 10 metera under the firat aeam Th~a second aeam haa a reported th~ckneaa of over 80 
metera Th~a aeam haa not been lncluded In the reaeme or rabo calculabona Th~a depoait haa the 
potential for aeveral 100'a of mrll~ona of tonne# of caal or more The reported caal quality ia aa 
followa 

aulfur 0 25% 
ash 10% 
Kilo callkg 4800 - 5800 ( 8 280 - I 0  440 BTU) 



mor ature 2 0 %  -7 

volitilea 35% 

f h ~ a  coal could definrtely be a replacement coal for Sharyngol coal The matenal would have to be 
dnlled and ahot ( queabon thia after aeeing other Mongolran operat~ona) parbculanly In the winter 
montha 

Two problem8 will amae in the ultimate development of thia depoart 

I) Tranaortahon dlfficultiea wrll be rather algnrficant In order to be rnb the neareat Mongoli 
an rarl ayatem located approxrmately 30 kilometera north of Dahran and 120 Kilometera weat of the 
Ulan Ovoo depoait A total diatance to Dahran of 'I50 kilometera Addrbonally thra route would 
require three nver croaalnga Two of the Zelter River and one on the Selenge River (largeat nver In 
Mongolia which currently haa haa only a amall vehrcle bndge In the nclnity) Upon our wart the 
day of 11/25/92 the Zelter Rwer waa not fordable An alternative to th~a route would be to go into 
Srbena and he rnto the Trana - Sibenan Rariway or apprommately 40 Kilometera of new ra~ l  wth no 
bndgea Thia route into Dahran would be approximately 220 Kilometera by rail 

2) The ground water difficulhea are expected to be very significant The firat aeam 
outcrop8 800 metera from the nver In the flood plain and dipa under the river The ground water 
lwei In the area of the outcrop 18 only 2 metera below the natural aurface Hydrology teat8 are 
currently being conducted 

A third and leaaor problem wrll be electrical dratnbutron At h a  time an 8 KVA power hne 
eneta wthin 8 kilometera of the depoait Th~a power line w~ll have to be upgraded to 
approx~mately 25 - 35 KVA Lne capacrty and extended to the depoart 

The Ulan Ovoo coal depoait doea not offer an opportunity to eaae the emergency 
demand8 for the mnter of 1032 - 1303 It however may make a argnrficant contribution to future 
coal requ~rementa 



APPENDIX F 

Date: 11128192 

To. Ph~l McCandless 
Fromg Bruce DeMarcus 

Subject Meehng Notea & Vanoua lsauea of Importance 

Over the laat two daya ( 11/27 & 11/28), we have had aeveral meetinga mth "Nuura", 
U E &C and Mr Tumurbaatar (Deputy Mmater of Fuel and Energy Th~a memo la to document 
and nobfy you of theae proceedmga plus to once agam cla~nfy and correct mrsmfomahon 
prev~oualy auppl~ed In add~tron we have been queatroned about aome dma~ona w~th whlch we are 
unfamrl~ar and ask for your ~na~ght 

On Attachment I1 of Progresa Report dated I 1/18/32, titled "Anawers to U E &C 
Queatrona" - On Question 1 we ~dentrfied the ~tema wh~ch d ~ d  not requlre procurement 
and wh~ch were at111 requ~red At th~a time we were not thoroughly veraed on the loglatrcal 
problem mth AID fundmg concernmg Items prevoualy ordered but not payed for Wtth 
thla knowledge we would hke to now expand on our reaponae to your queationa 

- Aa ~denhfied on your fax and aa we have corrected for the proper machlne ltem 88 
(ahaft gear for 15/30) ltem I37 (safety valve for 15/80] ltem 88 (rack gear for 5A ahovel) 
are all kema wh~ch have already arnved In Mongolta The Mongol~ana recognize and hope 
new contracts can be rewritten for theae component8 and payment made through AID 
Fundmg 

- ltem 83 (high voltage controller for 15/90) and ltem 70 (1250 Hp motor) have arnved In 
Mongal~a and payment haa already been made by the Mongolrana 

- ltem 71 (bearlng for the 15/00) haa not been ordered or del~vered or haa payment been 
made for th~a beanng by the Mongohana Th~s ra a very crltrcal beanng ~ta deta~l 
deacnption la # 32244 

' On U E &C document8 of 10/13/82 -Titled "Procurement Pr~or~trea (2nd Rev)" - We 
draw your attenbon to ltem 3-U - Excavator Parta EKG-5A 1001 1 51 12 8-1 

- On ~nveahgabon we fmd that the Excavator Parta hated for EKG-SA la really a complete 
new EKG 5-A ahovel for $850,000 dollara We feel that a much better alternative would 
have been to purchase a Caterp~ller 992 Front End Loader for an approx~mate coat of 
$850 000 dollara The Caterp~llar 992 Front End Loader would have a 11 5 cubic meter 
bucket (at a mtnlmum In th~a matenal) veraua the 5 cubtc meter ahovel berng ordered The 
Caterp~ller 892 18 one of the few plecea of major U S equpment that could be introduced 
lnko the Mongolian Coal lnduatry durmg tha emergency effort Alao another alternative la a 
new EKG 5-A ahovel ava~lable from the Mlnratry of Geology and Mmeral Reaourcea Th~a 
machme 18 In Mongol~a at Tumerbnn Ovoo Zinc Mme Th~a zlnc mrne's development haa 
been postponed and the ahovel la avatlable ~mmedrately for leas than $300,000 dollara 

- Hydraul~c Front Shovela 10011 and 5112 are amall 1 cub~c meter Ruaa~an unlta uhl~zed In 
amall mtnes for local coal conaumptron In the provlncea Theae remote Mongolian mrnea 



are virtually ahut down wrth out theae parta Through "Nuura" we have been nohfied that 
earher orders for parta on theae machrnes have been cancelled Since pnor ordera have 
been placed by the Mongolrana thia may again be one of thoae raauea of re-negohahng 
contracts or poaaibly the reaaon for cancellahon 

- Parta for Excavator 8-1 have been ehipped from Ruaaia and are currently berng 
rec~eved The Mongoliana are again Iookmg for Al D Funding to cover the coat of theae 
rtema 

V n  MK'a mveatrgatron of the mmee by vraually ~napechng the equipment we ~denhfied 
crrcle rarl beannga (houae rollera) and accompanmg ahafta a8 bemg a cnhcal rtem for the 
15/60 draglrne I f  these part8 are not acquired, the second largeat dragline In Mongolra 
should not be operated If ~t doea ~t mll only be a ahort penod (daya] before the farlurea 
w~ll shut it down forweeka and many thoueanda of dollara in repara We  underatand from 
"Nuura" repreaentahvea In Moscow that these crthcal componenta were cancelled It 18 

drfficult for ua to understand how thra could be cancelled 80 qu~ckly when we doubt 
U E &C in Baaton U S A ha8 yet to recieve our order We speculate that Moacow got 
our order via phone calla from "Nuura" of Mangolia before U E &C - USA heard of our 
requeat and therefore ~t waa rejected We  ask for your clanficatron on thia laaue 

' The coal dnll refered ta in the U E &C Pnonty Liat of 10/13/02 ha8 been a continurng 
toprc of rntereat Thia drill 18 a amall auger unrt wthout a compreaaor wh~ch ia very uaeful 
In this env~roment However we have recently discovered that the apecificahona of the dnll 
we have given U E &C (1 1/23/93) 13 no longer manufactured In Ruaaia The Ruaa~ana 
have offered another larger type dnll which 18 avarlable a Model # CbP-160 We queahon 
~f the drill could not be aupplied from the USA We  will give our MK purchaarng people the 
apecrficahona and see what can be obtarned In the USA I f  there la or ~a'nt your people 
w~ll be nohf~ed by 12/4/62 

W e  have rev~ewed the requeat for locomotwe parta and rebullds aa well aa aeveral 
engrneenng atudrea recommending the draconttnuatton of the ra~lroad system We would 
be the firat to agree that the rad ayatem muat be d~acounhnued However thra achon wrll 
take hme to engineer and implement In the interm the current ayatem must be uhlized 
Therefore we have identtfied a mrnimal acqurarton lrat of parla for locomottvea and ra~lcara 
( ~ e  locomotrvea are parked becauae they have no batteriea) These we have idenhfied and 
ordered We  have concurred w~th the or~ginally rdenbfied U E &C order However today 
we were rnfcrmed(l1/27/02) that only two locomotive rebuilds were approved veraua the 
ongrnal four Thra declaion waa made at least two weeka ago and preaumed that it was 
done with the concurance of the Mrnratry In our dracuaaron wkh Mr Tumurbaatar (Deputy 
Mlnlater of Fuel and Energy) we found that he waa unaware of the change W e  realize 
that there are aeveral factor8 In determlnrng pnorbes for purchase dunng thra emergency 
penod yet an important rtem auch aa thra deaetvea a specific anawer aa to why ~t waa 
changed 

' The Nalrakh underground coal mrne has been d~acuaaed in prewoua correepondence 
and in phone converaahona wth the management of U E &C in Boston One of the more 
complex ~asuea waa the extenarve  natall lab on of a contrnuoua forewam~ng gaa detectton 
monrtonng ayatem In engrneenng the wnng requrrementa and eatrmattng the coat of auch 



a system it waa determined that the funda could be better rnveated rn amall lndivldual 
pocket or belt aecured units One dozen such dewcea fitted with a warning lrght and 
audible alarm would be aufficrent Therefore the orrgrnal order for the remote gaa 
detectton aenarng ayatem can be cancelled and a new order wntten for the amall rndrvidual 
unrb Thre ha8 been rewewed with the Mtnrstry through Mr Tumurbaatar and la 
acceptable 

V n  our correapondence to you dated 11/20/92 and Attachment A, we want to draw your 
attenhon to Item 8 Generator - Hoiat (new) Dunng our diacuaarona mth Mr Ph~l  Cabral 
he queationed the high purchaae price of such a un~t  therefore we reinvestigated the 
aituabon We found that the generator whch had been recently rewound before waa 
inoperatable becauae of an unlocatable fault In the wrndinga If the mine electrical 
engineers could get the proper rnatrumenta they could poaaibly find and reparr the fault 
The proper tnatrumenta could be In Mongolra but were not on the mine site Under the 
circumstance we concur with Mr Cabral that purchaae at thra trme la questionable 
Parbculanly lf the electrrcal fault ia found and readlly repalred We wll keep you poated 
on the developments 

"achment A No 7 of our correapondence to you af 11/20102 referred to numeroua 
beannga that were requlred Upon krrther rnveatigation we have concluded that none of 
these beannga are requrred at thra bme other than the onea rdentified for the ESH 20100 
draglrne at Baga Nuur This 18 a generator beanng rMw 2500 mth deacnption no 32244 
and 10 rdentified in your maater Iratmg aa item 71 only 2 beannga are now cnhcal veraua 
the 8 eatlrer requested Aa you wrll recall we corrected thra Item saying it waa for the 
15/90 dragline veraua the 20/90 dragline ongrnally dealgnated yet we now say the 20/00 
dragline We wrllreaolve thra confusion ahortly 

I f  you have any queabona or drrecbvea pleaae advrae 

abdiafh 

cc Fred Schaeffer 



APPENDIX G 

2 December 1992 

To: Phil McCandless 

From. Bruce P. DeMarcus 

Subject Current Develo~ments and Issues 

In this memo, we offer the events of the past week for your 
review and acknowledgement 

On November 27, we were notified by wNuurs" that they had 
received notice that a shipment containing wire ropes and conveyor 
belt would be arrlving in Ulan Baatar on Saturday, November 28 On 
the 28th, the mlnistry of Fuel and Energy personnel were at the 
airport and prepared to receive such a shipment. Unfortunately it 
did not arrive 

On November 30th, we had another meeting with "Nuurs" They 
had had lengthy discussions wlth their representatives in Moscow. 
"Nuursl' was in total confusion as to the information that they 
received from their Moscow representative and a letter that their 
ministry had received from Mr. Nance of AID. 

1) The memo from AID indicated that 52mm wire rope and 1600mm 
conveyor belt would arrive by plane from Russia on the 28th of 
November. llNuursll had been informed that thls 52mm wire rope 
would not be manufactured In Russla until the 25th of 
December. Then it would be air freighted to Ulan Baatar. The 
1600mm conveyor belt would not be ready for rail transport 
until the 25th of December as well(rai1 transport is expected 
to take 2-3 weeks into Mongolia). 

2) The second item of confusion was the notification that the 
balance of the conveyor belt would be delivered in Ulan Baatar 
by rail on December 12th "Nuurs" could not comprehend how 
this could happen if the highest priority belt (1600mm) would 
not arrive until in January sometlme 

3) Crusher parts for Baga Nuur were also to arrive on the 
December 12th delivery The "Nuurs" information was that 
these parts had not been ordered due to unsuccessful 
negotiations on price 

4 )  Excavator spare parts for draglines ESH 20/90, 15/90, 
10/70, and 13/50, were defined and designated as arriving Ulan 
Baatar by rail from Russia on December 17th The question 
"Nuursw had was that they had heard from their Moscow 
representative that some of the dragline parts had been 
canceled, as follows 

* Shaft gear for the ESH 15/90, item 66 on 
UE&C master list. 



Safety valve for the ESH 15/90, item 67 on 
UE&C master list 
Rack gear for ESK 5A shovel, item 68 on UE&C 
master list. 
High voltage controller for ESH 15/90, item 
69 on UE&C master list 
A 1250 hp motor, item 70 
Dragline bearings for the ESH 20/90, item 71 
on UE&C master list. 
House Rollers and shafts for ESH 15/90, 
items MK had added and noted as being 
crltical 

5) Also designated as arriving on December 17th were 
Excavator parts for the following EKG 5A, EO 10011 and 
EO 5112 But no mention of parts for the 81 shovel. 
Nuurs' Moscow representative furnished the following 
information. 

* The request for EKG 5A was not for parts but 
for a completely new shovel. 

* EO-10011, EO-5112 and 81 shovel parts had 
all been canceled completely. 

Besides this information with respect to the letter from AID 
of November 27th, "Nuurs" offered the f 01 lowing concerns and 
questions( some of these are repeated from our memo to you of 
11/28/92) 

The small drill that had been requested from Russia is no 
longer available The Russians offered an alternate drill, 
a CbP - 160 Can or will this unit alternate be purchased9 

. Why have only two locomotives been approved versus the four 
agreed to originally? 

If the reason for canceling the parts is that they have 
already been ordered, then Nuurs questions how this rational 
is applied9 Since other items in the same situation have 
been re-ordered under new contracts. 

On December 30th, Messers McCandless (UE&C) and DeMarcus 
(MK) met with Mr. Nance on December 30th and briefed him on the 
information we had received from Nuurs Also we had expressed 
Nuurs' concerns to him Based on this information he contacted the 
ambassador and briefed him Additionally, in our presence he 
drafted a cable to Washington questioning the misinformation he had 
received He once again identified the most critical items to be 
shipped in a partial quantity (39mm and 52mm dragline hoist and 
drag wire ropes) as soon as possible on the next air flight, We 
informed Mr Nance that we would be talking to your office in 
Boston that evening to reconcile the various and contradicting 
informatxon 
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The following evening, December lst, we were able to make 
contact with your offlce and talk to Mr Phll Cabral and staff. 
They were very helpful in addressing all our questions Basically 
they concurred with the information we had recelved from Nuurs. 
The following responses parallels the items listed earller 

The 52mm wire rope would not be available from 
Russxa untll the end of December Recognizing 
this late delivery, UE&C had started to find 
alternate suppliers in the U.S to supply an 
immediate alr shipment, 

The 1600mrn conveyor belt would not be 
avallable until the 2nd or 3rd week in 
December and would come by rail A U.S 
supplier could not fill the order for 12 
weeks, so the Russlan supply will be the most 
expeditious, 

The balance of the conveyor belt order will 
also be avallable for rall shlpment during the 
2nd or 3rd week of December. It is anticipated 
that any Russian rail shxpment will take 2 to 
3 weeks 

Negotiations on crusher parts had been 
unsuccessful and discontinued. There is only 
one Russian supplier and they upped the price 
from the previous quote $26,000 and would 
discuss nothing else. Mr. Cabral asked if we 
could determine if there existed any old debt 
or some other extraordinary reason for such a 
response We have investigated the situation 
and find no outstanding debt due to this 
manufacturer We confirmed that this is the 
only manufacturer in Russia and suspect that 
they are taklng advantage of the situation. 
Unfortunately these parts are not made in the 
U S. to fit the Russlan crusher Mr Cabralfs 
second question was as to how critical these 
parts are This is still being investigated 
We are getting varying responses to this 
question and will have to return to the mine 
and inspect for ourselves, 

Some excavator parts have been canceled Nuurs 
IS correct in their knowledge except for item 
71 (bearings) The f 01 lowlng reasoning was 
given for canceling each item 

Items 66, 67, and 68 had all previously been 
ordered by the Mongolians and they have also 



already been delivered and received- 

Items 69 and 70 have also arrived in 
Mongolia and have already been paid for by the 
Mongolians. 

Item 71 (Nuurs information was in error) 
These bearings are for the 20/90 Two of which 
have been ordered and will be paid for by AID 
funding 

House rollers and shafts were requested by 
the Mongolians in Moscow This was the first 
the UE&C people had heard of these items and 
had no information or support for such a 
request Thus they were canceled Mr Cabral 
indicated that he had just received our 
request for such items and he would see if 
such a purchase could be accommodated. 

A-5) UE&C recognizes that the EKG 5A is a brand new 
shovel and an order has been placed for its 
purchase. We informed Mr. Cabral that we have 
found a new 5A shovel in Mongolia It 1s 
located less than 100 miles from where it 1s 
currently needed and the purchase price 1s 
less than $300,000 dollars Purchasing this 
shovel would save $350,000 dollars ( purchase 
price of new Russian shovel is $650,000). Mr 
Cabral will look into cancellation options and 
charges to determine if it can be 
accomplished 

Parts for EO 10011 and EO 5112 small 
hydraulic shovels had been canceled since 
these items had previously been ordered by the 
Mongolians We stress the critical importance 
of these parts. They are for numerous small 
coal mines throughout Mongolia in very remote 
areas These machines are broken down and 
small villages are beginning to freeze up as a 
result. We recognize that the main importance 
IS the Ulan Baatar area and that we must draw 
the llne somewhere, but these are crlt~cal 
~tems. We wanted to make sure every one 
appreciates what this request represented 

Parts for the 81 shovel were cancelled since 
the parts were ordered by the Mongolians and 
because they were currently receiving these 
parts in Mongolia 



With respect to the locomotive rebuild situation, we were 
informed that two locomotive rebuilds out of the original four were 
cancelled for two reasons It will take 3 months to refurbish one 
locomotive, therefore to complete 2 will take until May of 1993 and 
thus beyondthe emergency crisis of this winter The second reason 
is that the rebuilds are quite costly and funds are running low, 

We discussed the drill situation with your staff in Boston. 
They asked that we provide specifications of the alternate Russian 
drill, which we will provide shortly. 

Although we did not specifically discuss with UE&C Boston the 
question Nuurs had concerning when the ruling that previously 
ordered parts were to be canceled or not canceled. We did 
understand through our conversations that the funds are nearly 
exhausted and tough decisions on cancellations have had to been 
made. Hopefully with the Mongolian alternative 5A Shovel ( approx 
$350,000 savings) and with alternative gas detection system for 
Naliakh (approx $100,000 savings) some of these canceled items can 
be obtained. 

Today, December 2nd, we asked Nuurs and the Ministry to renew 
with us the items that have been canceled Also to prioritize and 
defend to us why they must be obtained. We will report our 
findings to you as quickly as possible. 

The final issue was a request to determine if tire size 2100- 
33 was an error or would a 2100-35 act as a replacement The 
answer is that the description number 1s incomplete The total 
description number for this tire is 2100-33-32PR (International - 
Russian rating). This tire cannnot be interchanged with a 2100-35- 
36PR. Looking at the wheel hub and rim specifications, we do not 
have adequate demensions or drawings to Identify a replacement rim 
to fit the 2100-35-36PR tire To change out all the rims would be 
very expensive We have found the Russian supplier for these 
tires 

Bobruisk Tire Plant 
Bobruisk, Belarusia 213824 
Minsk Road 
TLX 252647 
TEL 350-68 
Att Mr Alexsecv Tel: 350-68 

We would Pike to add that if weight becomes critical other items 
are more important than tires when it comes to air freight from the 
U.S Items In IOC to you of 11/20/92 and copper wxre for rewmdlng 
electric motors mentioned in Attachment 1 of Progress Report dated 
11/16/92 are in greater demand. 

If you have any questions or directives please advlse 

AFH-A 

cc: Fred Schaeffer 



APPENDIX H 

COAL MINE COAL QUALITY STATISTICS 
12/4/92 

ANNUAL 
PROD. 

COAL MINE ASH KCAL/KG MOISTURE SULFUR VOLITLE 1000's TN 
% % % % 

SHARYN GOL 22 3900-4100 f 8 0.6 45 f 400 

BAGA NUUR 20 3200-3500 33 0.5 45 4000 

SHEEVE OVOO 12 2800-3200 35 0.9 45 500 

ULAN OVOO 10 4800-5600 3 0.25 35 -- 
NALAIKH 20 4500-5500 15 0.7 45 300 

TALVIN TOLGOI 20 5300-6000 8.5 0.5 32.5 170 

ALUNCHULUUN 9 2400 46 0.8 45 520 
-.e 

POWER PLANT COAL DEMAND STATISTICS 
12/4/92 

ANNUAL 
DEMAND 

POWER PLANT ASH KCAL/KG MOISTURE SULFUR VOLITLE 1000'5 TN 
% % % % 

ULAN BAATAR #2 20 4500 15 0.7 45 170 

ULAN BATAAR #3 22 3900 18 0.6 45 948 

ULAN BATAAR #4 20 3550 32 0.5 45 2100 



APPENDIX I 

IOC 
4 December 1992 

To* Phil McCandless, UE&C 
From: Bruce P. DeMarcus, MK 

As we have discussed prevrously, we have itemized and 
prioritized the items which we understand have been canceled 
Included is a brief description of the current status A1 1 
descriptions, part numbers and suppliers have been submitted in 
previous correspondence 

Prlority 

1-11 Item 

1-2) Item 

66, Shaft gear for the ESH 15/90 - This item 
has arrived in Mongolia, but no payment has 
been made 

67, Safety valve for the ESH 15/90 - Same 
status as above. 

1-3) Item 68, Rack gear for the EKG 5A - Same status as 
above 

2-1) House Rollers and Shafts for ESH 15/90 - No order 
or delivery has been made. Request has been 
canceled smce adequate description and support 
from MK has only recently been received 

2-2) Crusher parts for Sharyn Go1 These parts are in 
critical demand as they have been rewelded so many 
times that the metal has fatigued. Orders have 
been made by the Mongolians and some parts have 
been received but no payment has been made. 

2-3) EO-10011 & EO-5112 small excavator parts These 
parts have been ordered by the Mongolians. None 
have arrived and no payment has been made 

3-1) EKG-81 Shovel spare parts The parts were ordered 
by the Mongolians Some parts have arrived 

3-2) Locomotive Rebuilds, 2 of the original 4 rebuilds 
have been canceled 

In discussions wlth Nuurs, ~t was difficult to understand why 
the first 3 items (1-1.1-2,& 1-3) were listed so high in the 
priority list when they have already been received The answer is 
logical in that the fourth item (No. 2-1) must be purchased from 
the same manufacturer and if payment is not made on the delivered 
parts there wlll be no chance of receiving item 2-1 

In discussions with Mr Nance of AID, it was well understood 
that AID would not fund items the Mongolians have already taken 
possession of With thls guideline, it would appear that 6 items 



(1-1,l-2.1-3,2-1.2-2,& 3-1) wlllnot be secured by AID. Thls would 
only leave Items 2-3 & 3-2 In questlon However conflrmatlon of 
thls understanding should be made by UE&C people 

On another issue, we offer that ~f the flrst fllght is full 
and prioritizing of items to make weight restrictions becomes 
necessary, the tires can be minimized and only 800 meters of 
ventilation bag is necessary ~mmediately. 

Also bearlng description no 32244 is definitely for the ESH 
20/90 dragllne. 

The opportunity for replacing the EKG 5A shovel for one in 
Mongolla 1s no longer an Issue It was a transaction wh~ch was 
already in progress and therefore does not effect the need for an 
addxtional shovel 

We have recelved speclflcatlons for the alternate drill, Model 
CbP-160, they are as follows 

Hole Diameter 16Omm 
Type Auger 
Drlll depth 24 meters 
Angle drllllng capability 30 degrees 
Power 380v - 50 hertz 
Feed thrust 80 Kilo Newtons 
Ai r consumpt 1 on 3 5 cublc meters/min. 
Installed power 184 kW 
Ground pressure 80 kPa 
Model No CbP - 160A-24 

*Note the larger machxne has a compressor A detailed 
speclflcation sheet will be sent In the next mail pouch 

cc Fred Schaeffer 



APPENDIX J 

Date: 12/6/1992 

To: Phil McCandless - UE&C 
From: B z v c e  P. DeMarcus - MK 

Subject: Training Sessions and Recent Developments 

On the dates of 11/2 and 11/3, Messrs. DeMarcus and Helbig 
gave training seminars to the admxnistration management of the 
Mxnistry for Fuel & Energy. In addxtion to these indxviduals; some 
managerial, maintenance, engineering and procurement personnel from 
the coal mines and ltNuursw company also attended, approximately 20 
to 30 people were at each session. Although similar sessions will 
be held at the mxnes, it was critical that the senior people in the 
Ministry be educated first and that they were knowledgeable 
concerning the subject matter prxor to its belng presented to their 
mine personnel. 

sessions included the following topics: 

Inappropriate operatxonal practices observed 
at the mines and the necessary corrective 
actions. 

The importance of establishing a preventative 
maintenance program. 

The benefits and achievements gained from good 
operational and maintenance programs. 

Mine planning and equipment replacements based 
on cost and economic criteria versus strict 
engineering and the government planned system. 

Basic market and competition forces ( which 
would shut down some mines or force changes zn 
mine planning in the m m e s  we saw). 

Inventory and procurement procedures. 

Effective equipment utilization. 

Monitoring and accounting systems. 

An extensive session was dedicated to drilling and blasting. 
Beginning with a basic explanation of how rock breakage occurs in 
blast hole use of explosives. Then how to combine blast patterns 
with delay blasting techniques to create more effective blasts. 
New developments in blastlng delay technologies and thexr use with 
explosives were discussed. This presentation also covered problems 
with the explosives the mines currently use and the cause of 
unsatisfactory performance of ANFO as used by some of the coal 



mines during the winter of 1991. 
In conclusion, the seminars were quiet, productive and the 

best way to reach the largest number of people. The seminars 
resulted in several smaller spin-off meetings where people wanted 
specific questions answered. 

Finally there is one new item to report concernxng the 
acquisition of parts and materials. The crusher parts which were 
earlier identified and subsequently canceled, have been secured 
through a barter arrangement by the Mongolians. They have made an 
arrangement to trade building bricks for the crusher parts. 
Therefore they can be excluded from any further consideration. 

cc: Fred Schaeffer 



APPENDIX K 

Subject: Gol Operatrans Effort 

On Deceit!!er 10th and llth, Messrs. Helblg and DeMarcus foc~sed 
therr attentron on operatronal practrces as observed at the Sfraryn 
G o  Mzne Thrs rncluded our presence at preshrft supe, rvrsor 
meetzngs and In subsequent meetrngs where rnstructrons were grven 
to the craft personnel Shlft changes for both graveyard and day 
shrfts were ooserved (only 2 - 12 hour shlfts) The lntent was to 
deterarne organ~zatlonal and coLhaunrcatronal effectrveness 
Addrtlonally, we revrewed the rmmment mterlal and supply needs to 
canfrrm our latest ~nformatzon. Praductron as well as drrlfrng and 
blastrng procedures were inspected. Two, three hour semlnars were 
presented. The frrst one was fur productron and engrneerrng 
personnel on basrc blastlng concepts. These rnclude the. mechanics 
of rock breakage, surface blast deslgn, use of blastmg delays, 
utllraatron of proper detonatxng cord and new blastmg technology. 
The second semlnar was on cost management, mamtenance, plus 
rnventory and procurement procedures Thrs semlnar was attended by 
productron, mzrntenance, engrneerrng, admrnrstratlve and account~ng 
personnel. A revrew of the Sharyn Go1 current cost accounting 
system was made Thrs was made zn con3unctron wlth an analysls of 
last years monthly mme production, munthly rall delrverles, mntn 
end mlne stockpile ~nventsrres and 12-gut rnventorzes. The perm2 
covered was October 1991 thru Aprll 1992 compared to actuals for 
October and Navember 1992 plus projectrons for December 1992 and 
earlymonths of 1993 At the conclusronof the vrslt, theGeneral 
Drrector brought In all of hls deputy drrectors for a close out 
meet rng At thrs meetmg, we were requested to present our 
sbservatrons and recomendatrons both good and bad. The followmg 
provrdes our flndlngs and conclusions. 

At 7 30 AM, before the begrnnrng of dayshlft untli 8.00 
AM; there 1s a supervisors meetmg Thls meetrng 1s 
ctzaxred by the Deputy General PSansrger and appeared to be 
well organized and thoro~gh Reports from the prevzous 
daysh~ft and graveyard shlft productxon and mamtenance 
actlvltxes were reviewed, analyzed and new assignments 
made From thls meetmg, the srrpervlsors meet wlth the 
craft personnel who start dayshlft at 8:00 AH. The 
drscassrons wrth the craft employees lasted antrf 9:00 
AM After these meetlngs ended, the craft employees had 
to walk (same rode horses) to the~r asslgned work areas. 
Walkrng to these work could take up to an addrtronal 40 
mlnutes. From the start of dayshrft, apprsxrmately 1 hour 



and 30 mrnutes was lost. Then at 4 - 30 PM, another meet m y  
1s held wlth the supervlsors to prepare for the graveyard 
shlft whlch starts at 8 00 PM. The supervlsors reported 
the status of the production and malntenance achxeved on 
dayshzft and decisrons were made for the conduct of the 
graveyard shrft and what was to be accomplished. These 
lnstructlons were then passed on to craft masters(lead 
men) for zmplementatzon. On graveyard shlft there are no 
staff supervlsors Shlft change for graveyard shlft was 
much smoother and ef f lcxent. Tbs was as a result of the 
absence of formal meetlngs and lnstructlon presentatmns. 

Hlne management zdentrf~ed several materlal and supply 
ltems but none were addltnonal or new to prevlous 
llstlngs. We drd Inspect the heating plant whxh fias been 
of considerable concern. In t ne  heating plant only one 
boller out of four 1s operatzonal. Thls plant supplres 
heat both to the mlne structures and to the employee 
houslng plus the tom of Sharyn Goi. Thls plant 1s 
literally held together on a shoe strlng. There are so 
many leaks that ln some places lnslde the heatlng plant 
rt resembles a Ice house. It 1s hard to lmagrne how thls 
system will contrnue througn the wxnter wlthout ma3or 
~nterruptlons to servrce 

Freld lnspectlons of preductlon, malntenance, drlllxng 
and blastlng procedures were conducted. Even though the 
roads are frozen, they have deterlorated slnce our last 
vzs~t, Thelr equrpment, particularly road graders and 
dozers are not large enough to handle the frozen roads 
effectively. No graders were worklng at all. Road 
graders should be In csntxnuous operation durrng mlnrng 
operatrons Thelr assrgnaents znclude sweeplng roads of 
sprllage, clearlng Lce off of the road surfaces and 
maklng cont lnuaf road repalrs The consequence of a lack 
of road malntedance 1s seen In the resultant truck 
repalrs requlred For example, radiators on tile new Terex 
40 ton haul trucks have broken several trines; tires 
contxnuously are loslng arr due to small leaks around the 
rxms. The Chlnese t r res suppl led on the Terex Haul Trucks 
are formlng sxdewail bulges or bubbles whrrh are a result 
of e~ther rough roads, hrgh, speeds, poor tlre 
construction or a cornbmal~on of all these factors. T h e  
lack of utrlrty and support eguxpment IS v~ewed as one of 
the major problems seen at thls and other Mongolian Coal 
mmes. Another obv~ous example of th~s was witnessed In 
the mamtenance shop where the mechanics were dlsmountmg 
large tlres from thelr rrms. Not havlng the proper 
equrpment, they were utrllzlng a haul truck to break the 
tlre bead, Thls IS done by ralslng the truck bed hence 
lowerrng the tall sectlon of the truck bed onto the rlm 
of the tlre to be broken down. To accomplish thls th3 



tire was stacked on top af other trre to rarse rts 
elevation. In the 30 mmutes we observed thls effort, 
the procedure berng atte%gted was not successful, nor 
were the other 15 people observrng of any help. 

Drscrpline was lackrny in maintarnrng proper drill 
pattern geometry. frror to blastrng, whrle ty~ng rn of 
the blast holes wrth detcmatlng cord, the knots tied were 
sloppy and loose. Addrtlonally long talls of excess 
detonating cord were left where the down lxne and trunk 
lrnes were tred Th~s practlce can lead to numerous 
cutoffs and mrsfrres Drrectly followrng the close out 
sessron where we gave ntanagement our obsarvatrons, one of 
whrch was that they were employing a less than effectxva 
dr~ll pattern rn relatmn to the structural geology of 
the deposlt In blastmg waste rock; we accompanred the 
olast englneer to the srte of a blast berng currently 
prepared, The engmeer dxrected the blast crew to tie 
the blast holes for half tae shot rn the manner suggested 
durrng the blastmy traielng semrnar, and to tle the 
remarnrng half in their tradrtxonal. manner. after the 
blast, the rock movement, energy trough created and 
fragmentatron of the blast& rock was observed. It was 
obvious that the newly trled technique was more 
beneflcral than the tradrtlonal method. 

I 4 )  After the presentatron on cost account~ng, maintenance 
procedures, purchasrng and inventory control; we were 

j 
allowed to rnspect the chart of accounts and accountrng 
procedures currently berng employed. On several 
occasrons we have been asked what rs the value or cost of 
coal and have been thus far unable to determrne ~t or 

i respond. However the followrng exerclse rs as close an 
approxrmatlon as we have been able to devrse. When 
revrewlng these figures the followrng must be kept in 
mrnd 
( 1 )  Actual recognized milatrun In prrces for 

in-country rtems has increased over 200% thrs 
year. These flgures represent the cost for a 
three month perlod (Aug.,Sept., and Oct. 
1992). These are as current as possible to 
mlnrmlze the mfluence of inflation. 

(113 Purchased forelgn (Russian) materials and 
supplxes are bought w x t h  hard currency or 
barterrng Barterrng agreements between the 
MURgOf.1an government and the Russ~ans use 
value in dollars as the basls. The mrne 
however acqurres parts and supplzes at the 
off xczal exchange rate of 40 tugrlks to the 
dollar Thls under values the true worth of 
the parts and supplres charged to the mlne. 
Such rtems have been recalculated at the so 
called parallel exchange rate of 320 tugrrks 



P a w  4 

to the dollar to more reallstlcally represent value. 
Xongo 1 lan 
Recorded Cost 

Unrt Cost-Percent 
56.75 12.00% 

Corrected Cost 
Approprlata 
Excllangs Rate 
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cc: Frs5 Scheeffer 



APPENDIX L 

To: Phil McCandless - UE&C 
From: Bruce P. DeMarcus - MK 

Subject: Critical Mlnins Items Not Recocmized In Flrst Flicrht 
Schedule 

Per your request we have renewed the listlng of ltems to be 
supplied in the flrst shlpment and have the following comments We 
have taken into consideration that thls request will requlre a 
qulck response in order to make the first air shipment and that 
space on the airplane will be limited Additionally we have 
considered Amerlcan supply availability 

Quantity and volume of each Item would be helpful in 
determining dlstributlon 

All 6,000 meters of ventilation bag is not necessary at 
this time, 1,000 meters 1s more than sufficient for the 
next 2 - 3 months See correspondence dated 11/20/92 

No mentlon of zlpper splices or glue for spliclng 
conveyors See correspondence of 11/20/92. 

We can not determine what electrical cables will be 
supplied by the description Agaln, the total amount 
need not be delivered all at once The following 1s the 
minlmum quantity for each type, See correspondence of 
11/16/92 

High Voltage (6000~) Kr3 3x35+1x10 750 meters 
3 wlre - 35mm copper, 1 ground - lOmm copper 

Hlgh Voltage (6000~) Kr3 3x50+1x16 1250 meters 
3 wlre - 50mm copper; 1 ground - 16mm copper 

High Voltage (6000~) Kr3 3x70+1x25 750 meters 
3 wlre - 70mm copper; 1 ground - 25mm copper 

Low Voltage (1000~) KMrCH 3x35 - 1x16 750 meters 
3 wire - 35mm copper; 1 ground - 16mm copper 

Quality & Type of batteries can not be determined, The 
following is a minimum quantity See correspondence of 
11/16/92, 11/20/92, & 11/28/92. 

24 volt, 182 Amp/hr, 18 Amp, Description 6ct-182 or 
Caterpillar Equivalent 
Maximum dimensions 143mm (H), 282mm (W), 522mm (L) 
100 of 



24 volt, 132 Amp/hr, 13 Amp, Description 6ct-132 or 
Caterpillar Equivalent. 
Maximum dimensions 244mm (H), 211mm (W), 514mm (L) 
50 of 

64 volt, 450 Amp/hr, Description 32TH-450 or equivalent 
Dimensions 375mm (H), 354mm (W), 738mm (L) There are 8 
batteries to a set - 16 batteries needed or 2 sets 

*Note Sufficient electrolite must be supplied in sufficient 
quantities for all batteries supplied. 

6) A listing of items not identified on schedule which are 
very critlcal and need to be put on the f lrst shlpment ~f 
at all possible are 

a) 39mm Wire Rope - See correspondence 11/16/92, 
11/17/92, and 11/20/92 

b) Batteries (see batteries listed above) 

Copper wire for rewinding electric motors: 
See correspondence 11/16/92 

Sizes Qty in Kq 
0.20m 30 kg 
0.25mm 30 kg 
0 2 8 m  30 kg 
0.31mm 30 kg 
0 3 5 m  50 kg 
0.40mm 50 kg 
0.71m 150 kg 
0.55mm 100 kg 
0.63m 150 kg 
0.75mm 300 kg 
0.80mm 300 kg 
0.85mm 300 kg 
0.90mm 300 kg 
1.05mm 600 kg 
1.08mm 600 kg 
1.18mm 450 kg 
1.20mm 750 kg 
1.12mm 600 kg 
1.25mm 600 kg 
1.27nun 300 kg 
1 36mm 450 kg 
1 .40m 600 kg 
1.56mm 750 kg 
1.6Omm 900 kg 

d )  House roller and shafts for the ESH 15/90 dragline 
at Baga Nuur, Russian supplied. See correspondence 
of 11/16/92 & 11/28/92 



Description No Roller 1040-04-01-1 102 needed 
Description No Shaft 1030-04-03-1 102 needed 

e) Hard Facing Welding Rods 2.5 tons 
380 Amp AC-DC welders, 3 to 5mm rod 
See correspondence 11/16/92 

f) Brushes for Electric Motors 
Description 3r-14 Size 25mm x 32mm x 40mm 150 of 
Description 3r-14 Size 25mm x 32mm x 50mm 800 of 
See correspondence 11/16/92' 

If you have any questions or directives please advase. 

cc Eric Peterson - AID 
Fred Schaeffer - MK 
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MORRISON KNUDSEN PLAZA 
PO BOX 731801SE IDAHO U S A 83729 
PHONE (208) 386 50001TELEX 368439 

Mr Gerald Paradysz 
Project Coordrnator 
United Engmeers and Constructors 
Ulaanbaatar, Mongolra 

Subject Wm$&tl of Contractual Rel~verables Contract 7419.003 49-2 
C o n t m a  Serwces" for Techn~cal Assstance for M o m  

Emeraencv Heat and Power Prqect No 1 

Dear Mr Paradysz 

Mornson Knudsen is pleased to submrt the follow~ng documentatron and reports In 
complrance wrth our contractual responstb~lrty You wrll frnd enclosed the follow~ng 
materral 

Sect~on 1 Procurement for 1993/1994 Heating Season 
Sect~on 2 Operat~ons and Marntenance (0 & M) Trarnrng Report 
Sectron 3 Marntenance,Order, Entry, and Trackrng System Analysts 
Sectron 4 Shrvee Ovoo - Management Overvrew 
Sect~on 5 Blast~ng Tra~nrng Sessions and Evaluatrons 
Annexes Mrscellaneous Correspondence Durrng this Phase 

Other than attendance at the Valued Engrneering sessions, subm~ttal and your 
subsequent approval of these documents, should complete and fulfill our assignment 
Although working In Mongolra has been tryng, the workmg relationsh~p wrth you and 
other UE&C representatwes has been excellent Hopefully we have made a pos~twe 
contrrbut~on rn Mongolia and look forward to the next opportun~ty to serve you 

Sincerely yours, n 

Bruce P DeMarcus 

a Project Drrector 
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SECTION 1 

PROCUREMENT FOR 199311994 HEATING SEASON 

1 1  GENERAL 

The objective of th~s effort was to ~dent~fy the equpment and parts needs for the Mongolian 

coal industry for the l993/94 heating season beg~nnmg October 1993 through April 1994 

Based on lengthy dlscuss~on with the Nuurs Company, the purchasing agent for the 

M~nrstry of Fuel and Energy for the coal mines, M~n~stry executives and f~eld invest~gatlons, 

we have ident~fied over 800 ind~vldual items These items have been categorized in 

numerous ways for your review The following identlf~es how each of the following 

spreadsheets is organized 

1) lnd~v~dually by mme (Baga Nuur, Sharyn Gol, Shivee Ovoo, Aduunchuluun and 

local mines), on a priority bass, without cons~deratlon of source 

2) lnd~vidually by mine, on a priority bas~s, but segregated by source 

3) An aggregate listmg of all mlnes together on a prionty basis without consideration 

of source 

4) An aggregate llstmg of all mlnes together on a priority bass but segregated by 

source 

It is fa~r to say we have not arbitrarily accepted the recommendations of the Ministry but 

have presented the ttems whlch, In our judgment, would be of greater benef~t and value to 

the Mongolian coal mdustry We are prepared to discuss and defend our posit~on on these 

items, yet recognize there can be valid arguments supportlng differmg pos~t~ons 



The valued engineering session should be quite instrumental In resolving such differences 

to the mutual satisfaction of the parttcipants 

We have found tt disappomting that w~th our best attempts, we are unable to purchase or 

acquire many replacement parts for Russian or Eastern Block manufactured equ~pment 

This IS readily recognized In our spreadsheets where U S sourclng is not defined One 

could go to extravagant efforts to attempt to reproduce identical or similar replacements 

which would require deta~led analysis and engineering of the part to be replaced and 

specialized machines and retooling to produce Such exerclse not only appears 

unreasonable, but the associated cost versus the Russian source would be unacceptable 

Even in those areas such as explosives, dragline buckets, wire rope, etc where 

alternatives are available, the transportation cost makes the acquis~tion questionable 

However, wherever we have been able to defme alternative American supphers, we have 

identified them and the assoc~ated cost 

* It is our recommendat~on, based on this invest~gation, that Investments be made in new 

Amer~can-made equ~pment so that not only western technology be incorporated, but the 

after market would be acquired from American manufacturers whether USAID continues 

their funding or not 

1 2 MATERIALS AND PARTS PROCUREMENT - PRIORITY BASIS 

Table 1 2-1 Baga Nuur Mine 

Table 1 2-2 Sharyn Gol Mine 

Table 1 2-3 Sh~vee Ovoo Mine 
Table 1 2-4 Aduunchuluun Mme 

Table 1 2-5 Other Mmes 



1 3 MATERIALS AND PARTS PROCUREMENT - SOURCE BASIS 

Table 1 3-1 Baga Nuur Mme 

Table 1 3-2 Sharyn Got Mme 

Table 1 3-3 Shwee Ovoo Mme 

Table 1 3-4 Aduunchuluun Mme 

Table 1 3-5 Other Mmes 

1 4 MATERIALS AND PARTS PROCUREMENT AGGREGATE - PRIORITY BASIS 

Table 1 4-1 All M~nes - Pr~or~ty Basis 

1 5 MATERIALS AND PARTS PROUREMENT - AGGREGATE - SOURCE BASIS 

Table 1 5-1 All Mmes - Source Bass 
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d 
AND SPARE PARTS LIST 

COMMENTS 

60% r s ~ m  03 60% 1 JAN 04 

NO 1 

SOURCE 

CNTRY 

URK 

URK 

URK 

URK 

URK 

SWD 

SWD 

POL 

POL 

POL 

POL 

POL 

POL 

POL 

POL 

POL 

POL 

POL 

POL 

POL 

POL 

POL 

POL 

POL 

POL 

POL 

POL 

POL 

POL 

POL 

POL 

POL 

POL 

POL 

POL 

POL 

POL 

POL , 
POL I 

PROJ 

SEAlRR 

TOTAL $ 

MATERIALS 

NEED 

DATE 

1 Sep 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

SPLm 

1 Sep 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 ssp  9 3  

1 Sap 9 3  

1 ssp 9 3  

1 Sep 9 3  

1 ssp  9 3  

1 Sap 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sap 9 3  

1 Ssp 9 3  

HEAT and POWER 

TOTAL 

COST$ 

--------- 
$130 000 

$304 000 

$132 000 

ONT 

6 

30 

200 

5 

1 6 0 0  

MOW 

B 

8 

8 

8 

4 

6 4  

200 

8 

4 

20 

2 

2 

4 

1 6  

1 6  

4 

20 

2 0  

8 

3 2  

3 2  

600  

4 

4 

2 
1 6  

12  

4 

8 

4 

8 

1 2  

EMERGENCY MORRSION 

m~omn 

NUMBER 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 
1 

1 

1 

1 

1 

1 

LOC 

BA 

BA 

BA 

BA 

B A 

BA 

BA 

UNIT 

COST$ 

$ 1 9 0 0 0  

$ 0  6 6  

NUM 

1 4  

15 

1 6  

17 

1 8  

5 0  

5 3  

1 

2 

3 

4 

5 

6 

7 

8 

9 

1 0  

11 

KNUDSEN COMPANY 
UNIT DESCRIPTION PART UNITS 

NAME NUMBER 

ELEC RR GROUNDING ROD E A 

ELEC RR TRlRlSTER ELEC I E A 
I-- 

ELEC RR DlRlSTER ELEC E A 

B A (  

1 

1 

1 

1 

1 

1 

1 

1 

1 

t 

1 

1 

1 

1 

1 

1 
1 

1 

1 

1 
1 

ELECRR 

ELEC RR 

EXPLOSIVES 

EXPLOSIVES 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

12  

1 3  

1 4  

15 

1 6  

1 7  

18 

19  

20 

21 

22  

2 3  

2 4  

25 

26 

27 

28 

29 

30 

31 

3 2  

, 

HOUSING FOR AUTO COUP 

TOTAL COST US DOLLARS 

AN BLASTING PRlLL 

ENULSION 

SIDE PANELS 

FRONT PANEL 

PANEL LOCKS LEFT 

PANELLOCKS RIGHT 

PANEL SUPPORTS 

SINGLE ACTION CYLINDER 

PISTON COLLARS 

DOUBLE ACTION CYL 

DOUBLE ACTION PISTON 

DISTRIBUTION VALVES 

ROD EQUALIZER 

BOGGEY CONNECTOR 

SQ AXLE CAP ENDS 

OUTSIDE SPRING 

INSIDE SPRING 

SET SH ABSORBERS 

FRAME 

SMALL BRAKE LOCKS 

PUSH RDS BRAKE PDS 

FRAMEENDSRIGHT 

FRAMEENDS LEFT 

BRK PADS COMP POLY 

WHEEL PAIRS 

WHEEL PACKING COVER 

BOGGEY CONNECTORS 

DISTRIBUTOR VALVE 

AUTOMATIC COUPLING 

AUTO COUPLING HEAD 

COUPLING LOCK 

LOCKHOLDER 

COUPLING TRIPPER 

COUPLING HINGE PINS 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

634 0 1  000-0 cb 

634 0 4  000 3 

634 0 1  010  2 

634 0 1  020  2 

634 0 1  150 cb 

640  4 5  0 1 0  cb 

45  129 

640 4 5  010  1 

640 4 5  105 2 

372 000-1 9 

522 00-003 0 

522 0 0  010  1 

7 4  1 0  116 

522 38 001 0 

522 3 8  002 0 

522 3 8  016  0 

4686-6061 40-01 6 

46-03 0 1  5 

61 4 0  133  

61  4 0  110 

61  4 0  120  

TY 3 8  114 7 9  7 2  

61 1 0 0 4 6  

TY 51  9 0 7  

522 0 0  020-1 

106  00 0 0  

1 0 6 0 1  002 

106  0 1  003 0 

106  0 1  0 0 6  0 

106  00-01 2 0 

E A 

TONNE 

KO 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

&A 

E A 

E A 

E A 

E A 

E A 

€A 

E A 

E A 

E A 

E A 

€A 

E A 

EA 

E A 

E A 



BAGA NUUR MINE TABLE 1 2  11 PRIORITY BASIS 

Page 3 OF 19 BAGANUR XLS 4/22/93 4 02 PM 
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BAGANUR XLS 

1 

1 

1 

1 -- 
1 

1 

1 

1 

1 

1 

1 

1 

1 
1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

25 

26 

27 

1 

2 
3 

4 

5 

6 

7 

B 

9 

10  

11 

12  

13  --- 
14 

15 

16  

17 

18  

19 

37  

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1 3  

14  
1G 

COAL LOAD 

COAL LOAD 

COAL LOAD 

DRILL PARTS 

DRILL PARTS 

DRILL PARTS 

DRILL PARTS 

DRILL PARTS ---- 
DRILL PARTS 

DRILL PARTS 

DRILL PARTS 

DRILL PARTS 

DRILL PARTS 

DRILL PARTS 

DRILL PARTS 

DRILL PARTS 

DRILL PARTS 

DRILL PARTS 

DRILL PARTS 

DRILL PARTS 

DRILL PARTS 

DRILL PARTS 

ELEC EQUIP 

HEAT PLT 

HEAT PLT 

HEAT PLT 

HEAT PLT 

HEAT PLT 

HEAT PLT 

HEAT PLT 

HEAT PLT 

HEAT PLT 

HEAT PLT 

HEAT PLT 

HEATPLT 
HFAT Pf T 

CRUSHER SHIM 

CRUSHER BEARING 

TOTALCOST US DOLLARS 

TRACK PADS 

TRACK RAILS 

LEVELING JACKS 

SPROCKET 

SPROCKET 

SHOCK ABSORBER 

SHOCK ABSORBER 

COMPRESSOR SUPP 

CARTRIDGE 

DRILL STEEL 

BUSHING 

BUSHING 

HYD DISTRIBUTOR 

HYD WMP 

3 SPEED MOTOR 

PULL DOWN CABLE 

HYD PUMP 

HYD WMP 

TOTAL COST US DOLLARS 

SYNC MOTOR 

CHAIN 

HOLDER 

HOLDER 

HOLDER 

ROLLER 

FRONT PACKING 

MIDDLE PACKING 

END LEFT PACKING 

RIGHT PACKING 

MIDDLE PACKING 

CONNECTING LINK 

SHAFT 

WASHER 

3450-01 01  1 

GOST 5721 75  

31 001 008  34 

31 001 0 0 8 0 0 0  

859 14 240 

31C 152 012 0 6  

859 14 052 

8122 22 11 015 

81 22 22 0 0  155 

81 22 001 7 000  

1 0  1 0  080  

722 22 11 0 0  

31 001 008 037 

31 001 008 102 

R102 A 4  A222 5 0  

61 1 2 2 2  

3X50+1X16 

N 403E TY2 653260 70 

BG 12 22 MI TY2 0 5  

CDE 2 1 5 3 4 6 4 2  

9 0 8  000 

T9 0 5  002 

T9 0 5  001 

6 3 0 2  

6 3 0  25 - - - - - - - - - -  
T I 9 7  01  001 

T I  9 7  01  002 

T82 01  001 

T82 01  002 

T82 01  003  

T82 00 018 

6 3 0  9 

T82 03 005 

E A 

E A 

SET 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

M 

EA 

E A 

E A 

M 

E A 

E A 

E A 

E A 

€A 

E A 

€A 

E A 

E A 

E A 

E A 

E A 

2 

2 

30 

1 

3 5 

2 

2 

5 

3 

0 5  

2 

2 

3 0  

30  

5 

3 

2 5  

300  

2 5  

5 

1 

125 

100 

100 

500 

300  

5 

5 

5 

5 

5 

300 

300 

0 1 

B A ~  
BA 

B A 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

B A 

BA 

BA 

BA 

$315 000 

$150 000 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

- -. 

CIS 

CIS 

- 
CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

1 Ssp 9 3  

1 Sep 9 3  

- 
1 Sep 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Sap 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sen 9 3  

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 
-- 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

1 Sep 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Jan 9 4  

1 Sep 9 3  ----- 
1 Sep 9 3  
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MATERIALS 

NEED 

DATE 

1 Ssp 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Sep 9 3  
1 Sep 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sap 9 3  

1 Sap 93. 

AND SPARE PARTS LIST 

COMMENTS 

PROJ 

SEAlRR 

TOTAL 8 

MORRSION KNUDSEN COMPANY NO 1 

SOURCE 

CNTRV 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

L 

PRIORIW 

NUMBER 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 , 

PART 

NUMBER 

1 2  10906-66 

16-10906 6 6  

2 0  11371 6 6  

5 x 2 5  397 6 6  

5 x 2 8  397 6 6  

9 x 5 0  231 9 7 0  

9 x 2 7  231 9 7 0  

T82 0 3  000 

T82 0 7  000 

DN 17  

1 0 8  0 6  

1 0 8  0 5  

3P 800 

KVTC 20 150  

71  7 4  75  

71 74-75 

12135 75  

12135 75  

41 3 3  5 4  

41  3 3  5 4  

2953 51  

2953 51  

11530 7 6  

11530 7 6  

19115 7 3  

GOST6436-75 

GOST6436-75 

GOST6436 75 

1 Sep 9 3  

1 Sep 9 3  

1 Sap 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sap 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Sap 93 

1 Sep 9 3  

1 Sap 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Jan 9 4  

1 Sep 93, 

UNITS 

E A 

E A 

E A 

E A 

E A 

EA 

M 

E A 

E A 

E A 

SET 

E A 

E A 

E A 

TONNE 

TONNE 

TONNE 

TONNE 

TONNE 

TONNE 

TONNE 

TONNE 

TONNE 

TONNE 

TONNE 

TONNE 

SET 

SET 

E A 

E A 

EA 

SET 

SET 

TONNE 

K M  

K M  

KM & 

ONT 

0 1 

0 1  

0 1 

01  

0 25 

0 25 

100 

0 5  

0 5  

1 

100 

600  

2 

1 

4 5 0  

3 0 0  

3 6  

3 6  

3 6  

3 6  

3 6  

9 

9 

9 

4 5 

3 6 

3 

3 

1 5  

1 5  

1 5  

180  

165 

3 

1 

1 

11 

DESCRIPTION 

WASHER 

WASHER 

WASHER 

C07TER PIN 

COTTER PIN 

COTTER PIN 

CHAIN 

FT SHFT W/ HALF COUP 

END SHAFT 

SOCKSHING PAN 

STEAM BOILER PARTS 

STEAM BOILER PARTS 

STEAM BOILER PARTS 

BOILER CONVEC SEC 

NUM 

1 6  

17  

1 8  

19  

20 

21 

22 

2 3  

24 

25 

26 

27 

28 

29 

LOC 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

B& 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

B A 

BA 

BA 

BA 

EMERGENCY 

UNIT 

COST$ 

TOTAL COST US DOLLARS 

RAILTYPE P 5 0  

RAIL TYPE P 65 

BEDING PLATE P 5 0  

BEDING PLATE P 65 

CONN PLATE P 5 0  

CONN PLATE P 65 

RR SPAKE P 50  

RAIL PLANGE P 5 0  

RAIL PLANGE P 6 5  

BOLTS&NUTS P 5 0  

BOLTS & NUTS P 65 

LOCK WASHER P 5 0  

TRACK SWITCH P50 RT 

TRACK SWITCH P65 LEFT 

Y RAIL P50 DIRECT LEFT 

Y RAIL KO-DIRECT RIGHT 

YRAlL P!iO-BENDED RIGHT 

RAIL INSOLATOR P50 

RAIL INSOLATOR P65 

CRESOTA SLEEPER 

TOTAL COST US DOLLARS 

SIGNAL CABLE 

SIGNAL CABLE 

SIGNAL CABLE 

UNIT 

NAME 

HEAT PLT 

HEAT PLT 

HEAT PLT 

HEAT PLT 

HEAT PLT 

HEAT PLT 

HEAT PLT 

HEAT PLT 

HEAT PLT 

HEAT PLT 

HEAT PLT 

HEAT PLT 

HEAT PLT 

HEAT PLT 

HEAT and POWER 

TOTAL 

COST$ 

$300 000  

$105 000 

HEATPLT 

RAIL MAT 

RAIL MAT 

RAIL MAT 

RAIL MAT 

RAIL MAT 

RAIL MAT 

RAIL MAT 

RAIL MAT 

RAIL MAT 

RAIL MAT 

RAIL MAT 

RAIL MAT 

RAIL MAT 

RAIL MAT 

RAIL MAT 

RAIL MAT 

RAIL MAT 

RAIL MAT 

RAIL MAT 

RAIL MAT 

RAIL MAT 

RR COMM 

RR COMM 

RR COMM 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 , 

3 0  

1 

2 

3 

4 

5 

6 

7 

8 

9 

1 0  

11  

12  

1 3  

1 4  

15 

1 6  

1 7  

1 8  

19 

1 

1 

1 

1 

1 

2 0  

21 

1 

1 

2 
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AND SPARE PARTS L IST 

COMMENTS 

I 

H E A T  and POWER 

TOTAL 

COST$ 

PROJ 

SEAlRR 

TOTAL $ 

N O  1 

SOURCE 

CNTRY 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

LOC 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

8 4  

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

MORRSION KNUDSEN COMPANY MATERIALS 

NEED 

DATE 

1 Jan 9 4  

1 Sep 9 3  

1 Jan 9 4  

1 Sep 9 3  

1 Jan 9 4  

1 Ssp 9 3  

1 Jan 9 4  

1 Sep 9 3  

1 Jan 9 4  

1 Sep 9 3  

1 Jan 9 4  

1 Sep 9 3  

1 Jan 9 4  

1 Sep 9 3  

1 Jan 9 4  

1 Sep 9 3  

1 Jan 9 4  

1 Sep 9 3  

1 Jan 9 4  

1 Sep 93 

1 Jan 9 4  

1 Sep 9 3  

1 Jan 9 4  

1 Sep 9 3  

1 Jan 9 4  

1 Sep 9 3  

1 Jan 94 

1 Sep 9 3  

1 Jan 9 4  

1 Ssp 9 3  

1 Jan 9 4  

1 Sep 9 3  

1 Jan 9 4  

1 Sep 9 3  

1 Jan 9 4  

1 Sep 9 3  

1 Jan 9 4  

1 Sap 9 3  

1 Jan 9 4  

PART 

NUMBER 

GOST6436-75 

GOST6436-75 

GOST6436-75 

GOST6436-75 

GOST6436 75  

GOST6436-75 

GOST6436-75 

GOST6436-75 

GOST6436-75 

GOST6436-75 

GOST6436-75 

NFT A 

N!=T A 

NOVC 5A 

NOVC 5 A  

ST 6 

ST 6 

2162 0 0  V 

2162 0 0  V 

86  0 0  OOV 

8 6  0 0  OOV 

7165 

7165 

EMERGENCY 

UNIT 

COSTS 

DESCRIPTION 

SIGNAL CABLE 

SIGNAL CABLE 

SIGNAL CABLE 

SIGNAL CABLE 

SIGNALCABLE 

SIGNAL CABLE 

SIGNAL CABLE 

SIGNAL CABLE 

SIGNAL CABLE 

SIGNAL CABLE 

SIGNAL CABLE 

ROAD TRANSFORMER 

ROAD TRANSFORMER 

. 
FRIORIN 

NUMBER 
v 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

UNITS 

K M  

QNT 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

NUM 

2 

3 

3 

4 

4 

5 

5 

6 

6 

7 

7 

8 

8 

UNIT 

NAME 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

250 

5 

5 

25 

25 

5 0  

5 0  

500  

500  

5 

5 

5 

5 

19402 0 0  00 

19402 00-00 

21 0000 

21 0000 

144690000A 

144690000A 

9 

9 

1 0  

1 0  

11  

11  

12 

12  

1 3  

1 3  

1 4  

14 

15 

15 

1 6  

1 6  

1 7  

1 7  

1 8  

1 8  

1 9  

19  

20 

20 

21 

21 

K M  

K M  

K M  

K M  

K M  

K M  

K M  

K M  

K M  

K M  

€A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

EA 

EA 

E A 

E A 

E A 

EA 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

1 

1 

2 

2 

2 

2 

2 

2 

1 5  

1 5  

1 5  

1 5  

15 

1 5  

25 

25 

2 5  

25 

25 

25 

25 

25 

5 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

ROAD TRANSPORMER 

ROAD TRANSPORMER 

SIGNAL TRANSFORMER 

SIGNAL TRANSFORMER 

SWITCH RELAY 

SWITCH RELAY 

RECTIFIER 

RECTIFIER 

RESISTOR 

RESISTOR 

SWITCHING GEAR BOX 

SWITCHING GEAR BOX 

LAMPS FOR LlNZ 

LAMPS FOR LlNZ 

FRAMEWORK 

FRAMEWORK 

BONDING WIRE 

BONDING WIRE 

CONTROL WIRE 

CONTROL WIRE 

LAMPS FOR TERM BD 

LAMPS FOR TERM BD 

SWITCHING RELAY SET 

SWITCHING RELAY SET 

INST FOR ELEC MEAS 

INST FOR ELEC MEAS 

E A 

E A 

5 

250 
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AND SPARE PARTS LIST 

COMMENTS 

6 0 %  1 SEPT 83 60% 1 JAN 84 

60% 1 SEPT 83 6 0 %  i JAN ~b 

6 0 %  i SEPT 83 60% 1 JMI 84 

60% 1 SEPT 83 60% I JAN 64 

60% 1 SEPT 83 60% 1 JAN 84 

MATERIALS 

NEED 

DATE 

1 Ssp 93 

1 Jan 94 

1 Ssp 93 

1 Jan 94 

1 Sep 93 

1 Jan 94 

1 Sep 93 

1 Jan 94 

1 Sap 93 

1 Jan 94 

1 Sep 93 

1 Jan 94 

1 Sep 93 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Sep 93 

1 Jan 94 

SPLIT 

SPLIT 

SPLIT 

SPLIT 

SPLIT 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 S8p 93 

1 Jan 94 

1 Jan 94 

1 Jan 94 

NO 1 

SOURCE 

CNTRY 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

USA 

USA 

USA 

USA 

USA 

USA 

USA 

USA 

USA 

USA 

USA 

USA 

USA 

USA 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

HEAT and POWER 

TOTAL 

COST$ 

$4 000 

$4 000 

$8 480 

$10 203 

$5 650 

$4 611 

$3 689 

$3 222 

$2 767 

$977 672 

$204 720 

$11 314 

$3 299 

$2 510 

$4 670 

$5 183 

- - 

PROJ 

SEAIRR 

TOTAL $ 

QNT 

25 

25 

25 

25 

20 

20 

10 

10 

15 

15 

50 

50 

10 

10 

10 

10 

10 

1 

120 

3 888 

1907 

4 563 

9 340 

12 958 

2 

2 

2 

5 

3 

10 

8 

4 

2 

UNITS 

E A 

E A 

E A 

E A 

E A 

EA 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

FT 

FT 

FT 

FT 

FT 

E A 

€A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

PART 

NUMBER 

261 16-00-00 

26116-00 00 

261 16-00-00 

26116 00-00 

26116 00 00 

26116 00-00 

LOC 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

B A 

B A 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

DESCRIPTION 

RRLINZ LTS RED 

RR LlNZ LTS RED 

RR LlNZ LTS GREEN 

RRLINZ LTS GREEN 

RR LlNZ LTS WHITE 

RRLINZ LTS WHITE 

ELECTROMOTOR 

ELECTROMOTOR 

SWITCHING ARM 

SWITCHING ARM 

TOTAL COST US DOLLARS 

TOTALCOST US DOLLARS 

6 CT 132 AMPIHR 12V 

6 CT 182 AMPIHR 12V 

SPLICING KITS 1600 mm 

SPLICING KITS 1400 mm 

SPLICING KITS 1200 rnm 

SPLICING KITS 1000 mm 

SPLICING KITS 800 rnm 

CAT992C FRONT END LOADER 

MORRSlON 

P R I O R I ~  

NUMBER 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

2 

2 

2 

2 

2 

2 

2 

2 

EMERGENCY 

UNIT 

COST$ 

169 6 

204 06 

$564 98 

$461 10 

$368 88 

$322 24 

$27666 

$977 672 

1706 

$2 91 

$173 

$0 55 

$0 50 

$0 40 

2 

2 

2 

2 

NUM 

22 

22 

23 

23 

24 

24 

25 

25 

26 

26 

27 

27 

152 

157 

82 

83 

84 

86 

88 

17 

KNUDSEN COMPANY 

UNIT 

NAME 

RR COMM 

RRCOMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RRCOMM 

RRCOMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

BAllERIES 

BAiTERIES 

BELT SUPP 

BELTSUPP 

BELT SUPP 

BELT SUPP 

BELT SUPP 

FEL 

18x33~32 PLY EH I 
45 5mm(l 75 ) 8 2 KglM 10 TONNE 

30mm (1 25 I 4 0 KglM 3TONNE 

30mm (518 ) 9 KglM 1 5 TONNE 

151 

58 

64 

68 

13 5mm(9/16) 2 5 TONNE 

9 11 mm(7116) 2 TONNE 

20190 DRAGLIHE 

20190 DRAGLINE 

20190 DRAGLINE 

20190 DRAGLINE 

10l70-13/50 DRAGLINE 

10170-13150 DRAGLINE 

10170-13150 DRAGLINE 

10170-13150 DRAGLINE 

10170-13150 DRAGLINE 

TRUCK TIRE 

WIRE ROPE 

WIRE ROPE 

WIRE ROPE 

A 0 2  72 4Y2 30 KVT 

A 0 2  72 4Y2 22 KVT 

MPE 1 MW-630 YXLE 

HOlSE GENERATOR 

GENERATOR 

SYNC MOTOR 

EXCITER MOTOR 

EXCITER MOTOR 

GENERATOR 

WIRE ROPE 

WIRE ROPE 

ELE MOTOR 

EL€ MOTOR 

ELE MOTOR 

ELE MOTOR 

ELE MOTOR 

ELE MOTOR 

ELE MOTOR 

ELE MOTOR 

ELE MOTOR 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

70 

72 

1 

2 

3 

4 

5 

6 

7 

8 

9 



- BAGA NUUR MINE TABLE 1 2-1 

Page 8 OF 19 BAGANUR XLS 4/22/93 4 02 PM 

NO 1 

SOURCE 

CNTRY 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS - 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

PROJ 

SEAlRR 

TOTAL $ 

MATERIALS 

NEED 

DATE 

1 Jan 94  

1 Jan 94  

1 Jan 94 

1 Jan 94  

1 Jan 94 

1 Jan 94  

1 Jan 94 

1 Jan 94 

1 Jan 94  

1 Jan 94 

- 1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Sep 93 

1 Ssp 93  

1 Sap 93 

1 Sep 93  

1 Sap 93 

1 Sep 93 

1 Sep 93 

1 Sep 9 3  

1 Sep 93  

1 Sep 9 3  

1 Ssp 93  

1 Sep 93  

1 Sep 9 3  

1 Sep 9 3  

1 Ssp 93  

1 Sep 93  

1 Sep 93 

I Sap 93  

1 Ssp 93 

1 Sep 93  

1 Sep 9 3  

1 Sep 9 3  

LOC 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 
- 

BA 

BA 

BA 

BA 

AND SPARE PARTS LIST 

COMMENTS 

I 

PART 

NUMBER 

BAO 61 4 13KVT 

BAO 62 4 17KVT 

BAO 71 4 22KVT 

BAO 72 4 30KVT 

BAO 82 4 55KVT 

BAO 180M4 3OKVT 

BAO 62 6 13KVT 

BAO 72 6 22KVT 

MTKE 4AC18054 

MTKE 4A10024YE 

MTKE 4A71 A2YE 

DE 81 6Y2 

DEB 12 

MIXED BOOSTER 

240H 1004008 D 

240 1000107B6 

236 10OO106B4 

240 10001 04  82 

240 10001 04  P2 

240 10001 04  PI  

240 100321 3 A3 

240 1011014 

240 101 7038 

238H 1 109080 

240H 1118010 8 

240H 11180118 

240H 100201 2H 

9016111008 02  

26161112110 

236-1 002024A 

236 1002040 

240T 101 7040 A3  

201T 1105540 

236 1004002 A3 

2 4 6 1  008098 

UNITS 

E A 

E A 

E A 

EA 

E A 

E A 

E A 

EA 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

EA 

E A 

E A 

E A 

E A 

E A 

€A 

E A 

E A 

E A 

E A 

E A 

€A 

E A 

E A 

E A 

E A 

E A 

EMERGENCY 

UNIT 

COST$ 

-- 

QNT 

1 

1 

1 

1 

1 

2 

1 

2 

1 

1 

1 

2 

2 

2 

132 

4 

132 

10  

5 

5 

100 

3 

500 

5 0  

4 

4 

1 

1 

60 

100 

5 0  

100 

100 

48  

5 

DESCRIPTION 

MlSC ELEC MOTORS 

MlSC ELEC MOTORS 

MlSC ELEC MOTORS 

MlSC ELEC MOTORS 

MlSC ELEC MOTORS 

MlSC ELEC MOTORS 

MlSC ELEC MOTORS 

MlSC ELEC MOTORS 

ELEC MOTORS 

ELEC MOTORS 

ELEC MOTORS 

SINGLE SHAFT EL MO 

HORlZ MOTOR 

GEN 3 0 ~ ~  1 1 5 ~  261 A 

CYLINDER 

CRANK SHAFT 

RINGS 

PACKING 

PACKING 

PACKING 

SEAL 

PUMP 

ELEMENT 

ELEMENT 

TURBOCOMPRESSOR 

TURBOCOMPRESSOR 

BLOCK CYLINDER 

WMP 

SPRAY INJECTOR 

RING 

RING 

ELEMENT FILTER 

ELEMENT 

RINGS 

PACKING SEALS 

HEAT and POWER 

TOTAL 

COSTS 

- 

KNUDSEN COMPANY 

UNIT 

NAME 

ELE MOTOR 

ELE MOTOR 

ELE MOTOR 

ELE MOTOR 

ELE MOTOR 

ELE MOTOR 

ELE MOTOR 

ELE MOTOR 

ELE MOTOR 

ELE MOTOR 

ELE MOFOR 

ELEC EClUlP 

ELEC EQUIP 

ELEC EQUIP 

YM2 PARTS 

YM2 PARTS 

YM2 PARTS 

YM2 PARTS 

YM2 PARTS 

YM2PARTS 

YM2 PARTS 

YM2 PARTS 

YM2 PARTS 

YM2 PARTS 

YMZ PARTS 

YM2 PARTS 

YM2 PARTS 

YM2PARTS 

YM2 PARTS 

YM2 PARTS 

YM2 PARTS 
I _ _ _ _ _  

YM2 PARTS 

YM2 PARTS 

YM2 PARTS 

YM2 PARTS 

MOPRSION 

mlo~ln 

NUMBER 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

NUM 

15 

16 

17 

18 

19 

20 

21 

22 

31 

32 

33  

38 

39 

44 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13  

1 4  

15 

16  

17 

18  

19 

20 

21 
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'? 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

28 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10  

11 

12 

13 

14  

15 

16 

17 

1 8  

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

YM2 PARTS 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 
-- 

BELAZ 

BELAZ 

BELAZ 

TOTAL COST US DOLLARS 

ENGINE 

CYLINDER LINER SETS 

PACKINC 

RING SETS 

CLUTCH SHIMS 

SHIMS 

PACKING 

FILTER 

FILTER 

INJECTOR 

TURBOCHARGER 

TURBOCHARGER 

FILTER 

FILTER 

FILTER COVER 

PACKING 

HARMONIC BALANCER 

CRANK SHAFT 

PUSH RODS 

PACKING 

WMP 

PIPE HOSE 

PIPE 

PIPE 

PIPE 

WMP 

PISTON PLUNGER 

VALVE 

240N 10001 87  

240N 1004006D 

240 1003213 

236 100106 8 3  

240 10001 0 4  

240 1000104 BR 

240-1 009040A2 

240 101 7040A2 

201 1105538 

236-111211OB2 

240N 1 1801 0 8  

240N 1118011B 

201 11 17040 A 

238 1109080 

240- 1002264 

240 1002314 

240-1002310 

240 100500864 

236-1 0071 8 0  

240- 1008098 

240-1011014 B 

240-1 1 0 4 3 0 8 0  

240-1 104300-8 

240-1 104390A 

240 1104346A 

240-1 106210 

6 0  1111074 

33  1111102 

SET 

SET 

E A 

E A 

E A 

E A 

E A 

EA 

€A 

E A 

E A 

E A 

EA 

E A 

E A 

E A 

EA 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

€A 

€A 

E A 

4 

144 

300 

200 

16  

10 

30  

2000 

1500 

240 

1 0  

1 0  

1000 

500  

5 

20 

5 

5 

24 

3 0  

5 

24 

1 3  

6 

8 

5 

24 ------------- 
3 8  

B A 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BR 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

- 

$12 500 CIS 

Bel 

Bel 

Bel 

Bel 

Bel 

Bal 

Bel 

Bel 

Bel 

Bel 

Bel 

Bel 

Bal 

Bel 

Bel 

Bal 

Be1 

Bel 

Bel 

Bel 

Bel 

Bel 

Bel 

Bel 

Bel 

Bal 

Bel 

Bel 

1 Sep 93  

1 Jan 94 

1 Jan 94  

1 Jan 94 

1 Jan 94  
- 

1 Jan 94  

1 Jan 9 4  

1 Jan 94  

1 Jan 94 

1 Jan 94  

1 Jan 94 

1 Jan 94  

1 Jan 94  

1 Jan 94  

1 Jan 94  

1 Jan 94  

1 Jan 94 

1 Jan 94  

1 Jan 94  

1 Jan 94  

1 Jan 94 

1 Jan 94  

1 Jan 94  

1 Jan 94  

1 Jan 94  

1 Jan 94 

1 Jan 94 

1 Jan 94  

- 

1 Jan 94  
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2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 
- 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 
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35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 
- 

54 

55 

56 

57 

58 

59 

60 

61 

62 

63 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

B E U Z  

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BE1 AZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

STARTER 

GENERATOR 

REGULATOR RELAY 

COMPRESSOR 

WASHER ----- 
SHIMS 

PISTON 

RING 

RING 

RING 

FILTER 

ROLLER 
- 

ROLLER 

BELT 

BELT 

HYDRAULIC BOOSTER 

FRICTION PLATES BRAKE 

DISC 

DISC 

BRAKE DRUM 

PACKING RING 

ELECTRIC MAGNETO 

RADIATOR 

DRIVE SHAFT 

DRIVE SHAFT 

TRANSMISSION GEAR 

CYLINDER 

COLLAR 

CYLINDER 

25 3708 

6263 

RR3633702000 

540 750901 5 

540A 35091 30 

130 3509092 

130 350909 160 - - - - - - - -  
1 30 35091 64 

1303509166 

130 3509 1 67 

740 1109560 

540 1308110 01 

540 13081 11 01 

P21X14X1950 

P21X14X1735 

548A 1 700004 10 

540-1 701 330 01 

540-1701352 11 

540-1 701 344 

540-1 701 31 2 10 

540-1 701 3268 

RC330-1705000 

548A 1301010 

548A 2201010-02 

548A 2208010 

548P 2402010-10 

548 291 7020-1 1 

540 2917062 

540-291 7080 01 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

.€A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

5 

5 

5 

10 

5 

5 

10 

20 

20 

20 - - - - - - - - - -  
100 

5 

5 

100 

100 

4 

12 

120 

140 

12 

50 

20 

5 

5 

5 

2 

6 

200 

100 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

- 

Bel 

Bel 

Bel 

Bel 

Bel 

Bel 

Bel 

Eel 

Bel 

Eel 

Eel 

Bel 

Eel 

Bel 

Be1 

Bel 

Eel 

Bel 

Bel 

Eel 

Eel 

Bel 

Be1 

Be1 

Be1 

Bet 

Bsl 

Bel 

Eel 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan-94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94  

1 Jan 94 

1 Jan 94  

1 Jan 94 

1 Jan 94  

- 
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NO 1 

SOURCE 

CNTRY 

Be1 

Bel 

Bal 

Bel 

Bel 

Bel 

Be1 

Bel 

Bel 

Be1 

Bel 

Eel 

Bel 

Be1 

Be1 

Be1 

Bel 

USA 

USA 

USA 

USA 

USA 

EMERGENCY 

UNIT 

COST$ 

$106 89 

$14753 

$18107 

$15771 

$107 99 

1 Sep 93 

1 Ssp 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Ssp 93 

1 Ssp 93 

1 Ssp93 

1 Sep 93 

1 Ssp 93 

1 Sap 93 

1 Sep 93 

1 Sep 93 

MATERIALS 

NEED 

DATE 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

QNT 

400 

3 

5 

3 

5 

50 

20 

40 

40 

100 

300 

300 

200 

100 

50 

10 

800 

1000 

1430 

1875 

500 

AND SPARE PARTS LET 

COMMENTS 

HEAT end POWER 

TOTAL 

COST$ 

$565 000 

$85 51 2 

$147 530 

$258 930 

$295 706 

$53 995 

LOC 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

B A 

BA 

BA 

BA 

BA 

BA 

PART 

NUMBER 

540-291 7064 

7540-291 941 2 

548 3001031 

540300305202 

525 3405010-06 

016 020-25 2 2 

080090582 2 

130 35091 60-02 

130 35091 67 

FG 140 371200 

A2M 55 50 

A24 5 

A24 21 2 

A24 60 40 

FP 130-371 6200 B 

VK 856 3708000 

DESCRIPTION 

RINGS 

SHIFTING FORK 

LEVER 

PULLEY 

HYDRALIC BOOSTER 

RINGS 

RINGS 

PISTON 

RINGS 

SPRAYER DEFLECTORS 

LAMPS 

LAMPS 

LAMPS 

LAMPS 

SPRAYERS DEFLECTORS 

LOCK 

TOTAL COST US DOLLLARS 

1000 mm 5 PLY FABRIC 

1200 mm 6 PLY FABRIC 

1400 mm 6 PLY FABRIC 

1600 mm 4 PLY FABRIC 

800 mm 6 PLY FABRIC 

341 4 

PROJ 

SEAIRR 

TOTAL $ 

UNITS 

E A 

E A 

E A 

E A 

€A 

E A 

E A 

E A 

E A 

E A 

EA 

E A 

E A 

E A 

E A 

EA 

M 

M 

M 

M 

M 

KNUDSEN COMPANY 

UNIT 

NAME 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

CONV BELT 

CONV BELT 

CONV BELT 

CONV BELT 

CONV BELT 

MORRSION . 
PRIORIN 

NUMBER 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

3 

3 

3 

3 

3 

20 

0 6 

3 2  

3 2  

3 2  

5 

20 

3 

0 8  

0 4  

5 

4 

1 

NUM 

6Q 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 

74 

76 

78 

79 

80 

$6 828 BA 

BA 

BA 

BA 

BA 

BA 

8 A  

BA 

BA 

BA 

BA 

BA 

BA 

238M 10001 86 

238 1000102 B2R1 

2381000102B2 

23831000104 V2 

256-1001005 A1 

236 1000106-82 

236-1001008 01 

2383 1000107 V2 

238-1 00201 2 92 

236 100202 A 

236-1002040 

236-1 002272 

12x20~16 PLYW TUBES 

ENGINE 

SHIM 

SHIM 

SHIM 

CLIPS 

ENCI RING SETS 

ENC MOUNTS 

SHAFT 

BLOCK 

RING 

RING 

OIL INS 

USA 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

€A 

E A 

EA 

E A 

E A 

TRUCK TIRE 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

3 

3 

3 
- 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

147 

1 

2 
- 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 



BAGA NUUR MINE TABLE 1 2 1 PRIORITY BASIS 

AND SPARE PARTS LIST 

COMMENTS 

---- 

LC P a g e 1 2 0 F 1 9  BAGANUR XLS 4/22/93 4 02 PM 

MATERIALS 

NEED 

DATE 

1 Sap 93 

1 Ssp 93 

1 Ssp 93 

1 Sep 93 

1 Sap93 

1 Sep 93 

1 Ssp 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sap 93 

1 Sap 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

NO 1 

SOURCE 

CNTRY 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

MORRSION KNUDSEN COMPANY EMERGENCY HEAT and POWER PROJ 

SEAlRR 

TOTAL $ 

60-1 11 1074 01 

2606-1 1 1 201 0-02 

26 111211 

201 f 1 1 17038 

E A 

E A 

E A 

E A 

TOTAL 

COST$ 

LOC 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

UNITS 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

EA 

E A 

E A 

E A 

PART 

NUMBER 

238-1003290-V 

238-1003291 V 

236-1002314 B 

238 100301 3 D 

237 1003114 V 

238 1003210-V2 

238 1003270 

236-1 004008 

236- 1004045 V2 

400-1 004030-80 

201 100503483 

236-1 005030 A 

PLUNGER RODS 

INJECTOR 

SPAAYER 

FILTER 

3 

3 

3 

3 

UNIT 

COSTS 

QNT 

1 

1 

4 

1 

1 

10 

10 

16 

4 

4 

4 

4 

236 1005160 A 2  

238 1006015 6 2  

236 100602bAR 

236-1 006037 AR 

236 1007010-V 

236 1007015 V4 

236 10071 76-A 

236- 1008050 

238T 1009040 

236 1011014 V3 

157 1013010 A 

2568 1013408B 

201T 1105540 

240-1 106210 

236T1106288 A 2  

236-102940 

236-1029268 B 

236-1 104308-V 

8006-1 11 1005 

DESCRIPTION 

P I E  

PIPE 

CYL WIPER COLLAR 

HEAD C76G 

RING 

PACKING 

PACKING 

LINER CYLINDER 

ROCKER ARM 

RING 

SEAL 

GEAR ------ 

~ I O R I T V  

NUMBER 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

15 

28 

28 

20 

COLLAR 

SHAFT 

SPACERS 

SPACERS 

VALVE 

VALVE 

ROD PUSH 

PACKING 

PACKING 

PUMP 

RADIATOR 

EXHAUST PIPE 

ELEMENT FILTER 

PUMP 

W MP 

COLLAR 

112 HUB COUPLING 

PIPE 

PUMP 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 - 
3 

3 

3 

3 

3 

3 

3 - 
3 

3 

44 

45 

46 

47 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

NUM 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

0 2  

6 

4 8  

5 

5 

4 2  

5 

5 

1 

1 

1 6  

60 

1 

1 

10 

0 5  

2 

0 6  

BA 

BA 

BA 

BA 

UNIT 

NAME 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

URK 

URK 

URK 

URK 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

- 

I 



BAGA NUUR MINE TABLE 1 2-1 PRIORITY BASIS 

3 54 KRAZ ENG MOUNTS 256 1302025 E A 1 BA URK 1 Sep 93  

3 55 KRAZ ENGl MOUNTS 256 t 3021 39 E A 1 BA URK 1 Sep 9 3  

3 56 KRAZ RODS 2148 1303010 E A 3 BA URK 1 Sep 93 

3 57 KRAZ RODS 255 130301 2 E A 2 BA URK 1 Sep 93 

3 58 KRAZ EXHAUST PIPE 256 130301 6 E A 0 6  BA - URK 1 Sep 93  

3 59 KRAZ PUMP 236 1307010 A3 E A 2 5 BA URK 1 Sap 93 

3 60 KRAZ SET 236-1 307029 A E A 5 BA URK 1 Sep 93  

3 61 KRAZ COLLAR 236 1307090 E A 8 BA URK 1 Sep 93  

3 62 KRAZ BELTS 25 641 1 1404 E A 20 BA URK 1 Sep 93  

3 63 KRAZ BELTS 6421 1403 E A 20 BA URK 1 Sep 93 - 
3 64 KRAZ MOTOR 236-1 30801 1 G2 E A 0 6  BA URK 1 Sep 93 

3 65 KRAZ DISCS 238 1601690 G €A 1 BA URK 1 Sep 93 

3 66 KRAZ DISCS 238 1 601 094 E A 1 BA URK 1 Sep 93 

3 67 KRAZ DISCS 238 1601 130 B €A 1 BA URK 1 Sep 93  

3 68 KRAZ DISCS 238 1601131 E A 1 5  BA URK 1 Sep 93  

3 69 KRAZ BRAKE FRICTION PLATE 236 1601 138 A3 EA 5 BA URK 1 Sep 93  

3 70 KRAZ COUPLING 2361601180B2 €A 1 BA URK 1 Ssp 93  

3 71 KRAZ GEAR BOX 236NT 1700003 EA 0 8  BA URK 1 Sep 93  - 

3 72 KRAZ BOX 257 18000020-V2 E A 0 2  BA URK 1 Ssp 93 

3 73 KRAZ BOX 256 1800020-V2 E A 0 2  BA URK 1 Sep 93  

3 74 KRAZ HEAD CROSS 131 2201025 A €A 2 BA URK 1 Ssp 93  

3 75 KRAZ (SHAFT 527 2202010-16 E A 0 8 BA URK 1 Sap 93  

3 76  KRAZ DRIVE SHAFT 2106 2202045 0 4  €A 0 B BA URK 1 Ssp 93 

3 77  KRAZ SHAFT 210G 2204010-16 E A 0 8 BA URK 1 Ssp 93  

3 78 KRAZ SUPPORT 210-2204060 82  €A 1 BA URK 1 Ssp 93  

3 79 KRAZ REAR DRIVE AXLE 255P 240001502 E A 1 BA URK 1 Ssp 93  

3 80 KRAZ SETOFGEARS 25682402020 E A 0 2  BA URK 1 Sep 93  

3 81 KRAZ DIFFERENTIAL SEAL 210-2402052 A1 E A 6 BA URK 1 Sep 93 

3 82 KRAZ DIFFERENTIAL 200 240301 0 A2 E A 0 4  BA URK 1 Sep 93 - 
1 

i'? Page 13 OF 19 BAGANUR XLS 4/22/93 4 0 2  PM 
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BAGA NUUR MINE TABLE 1 2 1 PRIORITY BASIS 

f=- 
cPp;i 

& 
Page140F19 BAGANUR XLS 4/22/93 4 02 PM 

3 

3 

3 

3 

3 

3 

3 

3 

108 

109 

110 

111 

112 

113  

3 1 116  

3 117  

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

1 1 4 K R A Z  

1 1 5 K R A Z  

KRAZ 

KRAZ 

GENERATOR 

REGULATOR 

SWITCH 

ELECTRO BRUSHES 

SWITCH 

SWITCH 

STARTER 

RELAY 

LAMPS 

FILTERS 

4573711587 

1112 3702 

VK318T 3704000 

2501 370805 

P305 3709000 

P39 371 000-T 

4 5  7375 1471 

RC103 3708000 

A 24 60 40 

F G 1 2 2  371 1 2 0 0  V , 

E A 

E A 

E A 

E A 

E A 

EA 

E A 

E A 

E A 

EA 

2 

2 

1 

2 6  

1 5  

1 5  

2 5  

1 

4 0  

3 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

1 Sep 9 3  

1 Sap 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sap 9 3  

1 Sep 9 3  

URK 

BA 

1 Ssp 9 3  

URK 1 Ssp 9 3  



BAGA NUUR MINE TABLE 1 2-1 PRIORITY BASIS 

NUMBER 

A24 324 EA 4L 

A 24 2 €A 4C 

A 24 5 €A 4C 

A 24 21 2 E A 4C 

CP135 3802010 E A 1 

 PRESSURE GAUGE 1 ~ ~ 1 0 3  3816010 IEA 1 0 4  

3 128 KRAZ SENSOR TMl  00  3808000 G E A 1 

TI30 DOZER  AIR INLET 1 ~ 0 3 6  85 770 

T I  30 DOZER WATER PUMP 16  8-140-CP 

3 1 19 ( ~ 1 3 0  DOZER  OIL PUMP IEA / 1 

MORRSlON KNUDSEN COMPANY EMERGENCY HEAT and POWER PROJ NO 1 MATERIALS AND SPARE PARTS LIST 

PRIORIW 1 NUM 1 UNIT I DESCRIPTION I PART SEAIRR 1  SOURCE^ NEED COMMENTS i 
I 

- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 

COSTS COST$ TOTAL $ CNTRY DATE 
r I 

B A URIC 1 Ssp 93 

B A URK 1 Ssp 93 
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BAGA NUUR MINE TABLE 1 2 1 PRIORITY BASIS 

3 28 T I  30  DOZER FUEL SYS CENTRIFUGE 95000 E A 0 5  BA CIS 1 Sep 9 3  

3 29 T130 DOZER FAN BLADES 51  0 8  113CP €A 0 4  BA CIS 1 Sep 93 

3 30 T I 3 0  DOZER RADIATOR 1 3 0 Y 1 3 0 l O l  E A 1 BA CIS 1 Sep 9 3  

3 31  T I 3 0  DOZER BRAKE DISC 738 4 CP E A 1 5  BA CIS 1 Sep 9 3  

3 3 2  T I 3 0  DOZER MAGNET SOLENOID M I 4 9  A 3  E A 1 4  BA - 
CIS 1 Sep 9 3  

3 3 3  T I 3 0  DOZER STARTER ST 230M E A 1 4  BA CIS 1 Sep 9 3  

3 34 T I 3 0  DOZER GENERATOR 7 0  3701 E A 0 5  BA CIS 1 Sep 9 3  - 
3 35  T I 3 0  DOZER RELAY STARTER RR 036281 E A 1 5  BA CIS 1 Sep 9 3  

3 3 6  T I 3 0  DOZER DISTRIBUTOR R 150 A3T001 E A 0 3  BA 
CIS 1 Sep 9 3  

3 37 T130 DOZER DRIVE SHAFT 5 0  1 4  113 E A 0 2  BA 
CIS 1 Sep 9 3  

3 3 8  T I 3 0  DOZER CYLINDER POWER 1 8  2 6  270 CP E A 0 5  BA CIS 1 Sep 9 3  

3 39 T l3O DOZER CYLINDER DP 26 C 0 6  140 E A 0 2  8A 
CIS 1 ssp 93 

3 4 0  T I  30  DOZER ELEMENT FILTER EF 0 1  00 CP E A 1 4  BA CIS 1 Sep 9 3  

3 41 T I 3 0  DOZER PUMPBRAKE 1 4  71  3 CP EA 0 3  BA CIS 1 Sep 9 3  

3 4 2  T I 3 0  DOZER MECH 1 7 7 4 8 C P  E A 0 2  BA CIS 1 Sep 9 3  

3 4 3  T I 3 0  DOZER SUPPORT 17  7 4  284 E A 0 4  BA CIS 1 Sep 9 3  

3 44  T I 3 0  DOZER SHAFT 1 6 7 4  1 0 C P  E A 0 3  BA CIS 1 Sep 9 3  

3 45  I 1 3 0  DOZER GEAR 1 7 0 1  22  E A 0 3  BA 
CIS 1 Sep 9 3  

- 

3 4 6  T I 3 0  DOZER FRtCTtON CLUTCH PADS 24 1 6  101 CP EA 0 6 Bk CIS 1 Ssp 9 3  

3 4 7  T I 3 0  DOZER SERVICE MECH 21 1 7 4 C P  E A 0 5  BA CIS 1 Sep 9 3  

3 4 8  T I 3 0  DOZER FAN BELT 18360-01 CP E A 1 2  BA CIS 1 ssp  9 3  

3 4 9  T i 3 0  DOZER PULLEY WHEEL 24 21 146 CP E A 0 4  BA CIS 1 Sep 9 3  

3 5 0  T I 3 0  DOZER DRIVE PULLEY 24 21 169 CP €A 1 6  BA CIS 1 ssp 9 3  

3 51 T l3O DOZER DOUBLE PULLEY 24 21 170  CP E A 1 6  BA CIS 1 Sep 9 3  

3 52  T I 3 0  DOZER FILTER A 410000 2 E A 1 BA CIS 1 Sep 9 3  

3 5 3  T130 DOZER IDLER W L L N  24 21 171 CP E A 1 6  BA CIS 1 Sep 9 3  
- 

3 5 4  T I 3 0  DOZER FILTER A 41  0000-A CP E A 6 BA CIS 1 Sep 9 3  

3 55  T I  3 0  DOZER MIDDLE CUTTING EDGE D3110AXP 0 2  001 0 EA 0 3 BA CIS 1 Sep 9 3  - 3 5 6  T I 3 0  DOZER END CUTTING EDGE RT D661 02001 0 2  E A 0 3  BA CIS 1 Sep 93  
L_ 

sU 
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BAGA NUUR MINE TABLE 1 2 1 PRIORITY BASIS 

MORRSION KNUDSEN COMPANY 

~ I O R I - ~  NUM UNIT PART UNITS QNT I DESCRIPTION I 
NUMBER NAME I NUMBER I 1 

3 57 TI  30 DOZER END CUTTING EDGE LEFT 1 ~ 6 6 1  02 002 02 E A 0 2 

EMERGENCY HEAT end POWER PROJ NO 1 MATERIALS AND SPARE PARTS LIST 

LOC UNlT TOTAL SEAlRR SOURCE NEED COMMENTS 

COSTS ITOTAL s CNTRY DATE I 
CIS 1 Sep 93 
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BAGA NUUR MINE TABLE 1 2 1 PRIORITY BASIS 

3 12 T250 DOZER SHIMS 748 18 226-232 E A 160 BA CIS 1 Sep 93  

3 1 3  T250 DOZER CLIPS 3629 EA 10000 BA CIS 1 Sep 93  

3 14 T250 DOZER GEAR BOX 748 19 E A 2 BA 
CIS 1 Sep 93  

3 15 T250 DOZER SHIFTING FORK 748 19 1 E A 30 BA CIS 1 Sep 9 3  

3 16  T250 DOZER IDLER 7 4 8 2 1  112CP E A 48  BA CIS 1 Sep 93  

3 17  T250 DOZER IDLER 748 21 130 CP E A 4 8  BA 
CIS 1 Sep 93  

3 18  T250 DOZER SETS TRACK 748 22 101 CP SET 4 BA CIS 1 Sep 93  

3 19 T250 DOZER GROUSERS 748 22 132 CP E A 20 BA CIS 1 Sep 93  

3 20 T250 DOZER TRACKBOLTS 700 28 232 EA 1000 BA CIS 1 Sep 93  

3 21 T250 DOZER TRACK BUSHINGS 748 22 3 E A 100 BA 
CIS 1 Sep 93  

3 22 T250 DOZER TRACK LINKS 748 22 1 E A 40  BA CIS 1 Sep 93  

3 23 T250 DOZER TRACK LINKS 748 22 2 E A 40  BA CIS 1 Sep 93  

3 24 T250 DOZER TRACK PINS 748 22 6 E A 100 BA CIS 1 Sep 93  

3 25 T250 DOZER CONE 7 748 22 71 E A 200 BA CIS 1 Sep 93  

3 26 T250 DOZER WASHERS 7 4 8 2 2  50  EA 1000 BA CIS 1 Sep 93  

3 27 T250 DOZER BLOWER 7 4 8 2 7  208CP E A 2 BA CIS 1 Sep 93  

3 28 T250 DOZER PACKING 748 31 11 E A 10  BA CIS 1 Sep 93  

3 29 T250 DOZER PACKING 748 31 138 E A 10  BA CIS 1 Ssp 93  

3 30  T250 DOZER COUPLING 748 13  75 E A 2 BA CIS 1 Sep 9 3  - 

3 31 T250 DOZER AXLE 748 50  206 E A 2 BA 
CIS 1 Sep 9 3  

3 32 T250 DOZER COUPLING 748 50-1 71 CP E A 2 BA CIS 1 Sep 93  

3 3 3  T250 DOZER DISC 748 50-302 CP E A 4 BA 
CIS 1 Sep 93  

3 34 T250 DOZER DISC 748 50-1 52  CP E A 4 BA 
CIS 1 Sep 93  

3 35 T250 DOZER PUMP 748 50-232 cb E A 5 BA 
CIS 1 Sep 93  

3 3 6  T250 DOZER CONTACTOR TKC 61 1 DOD E A 8 BA CIS 1 Ssp 93  

3 37  T250 DOZER CONTROLLER KB30G 748 82 371 E A 2 BA CIS 1 Sep 93  

3 38  T250 DOZER ELECT BRUSH UG 2A 211 2 5X40X60 EA 300 BA CIS 1 Sep 9 3  

3 39 T250 DOZER ELECT BRUSH UG 2A 11 6X32X401 E A 500  BA CIS 1 Sep 9 3  

3 40  T250 DOZER INITIATOR DK 913A E A 2 BA CIS 1 Sep 93  
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BAGA NUUR MINE TABLE 1 2 1 PRIORITY BASIS 

TOTAL COST US DOLLARS $7 960 564 

Page 19 OF 1 9 

MORRSION KNUDSEN COMPANY 

PFIIORITI NUM UNIT 

NUMBER NAME 

3 41 T250 DOZER 

3 42 T250 DOZER 

T250 DOZER 

BAGANUR XLS 

DESCRIPTION 

HYDRO PUMP 

WASHER ---- 
RINGS 

DISTRIBUTOR 

POWER CYLINDER 

SHOCK ABSORBER 

PACKING 

RING 

PIPE 

GENERATOR -------- 
BUSHING 

PUMP 

SHAFT 

PUMP 

TOTAL COST US DOLLARS 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

44 

45  

46  

47 

48  

49 

5 0  

51 

52 

53  

54  

55 

EMERGENCY HEAT and POWER PROJ 

T250 DOZER 

T250 DOZER 

T250 DOZER 

T250 DOZER 

T250 DOZER 

T250 DOZER 

T250DOZER 

T250 DOZER 

T250 DOZER 

T250 DOZER 

T250 DOZER 

T250 DOZER 

PART 

NUMBER 

7 4 8 9 9  230 cb 

748 99 993 

748-99 446 

7 4 8 9 9  465 cb 

748 99 10 cb 

402 50  7 

3303 0 8  1 

303 10-2 

303 18  1A 

CBV 30940-3 

3308 233 2 

CB 331 1 0 0  4 

CB411 22 16  

CB412 0 0  5 

NO 1 

SOURCE 

CNTRY 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

UNITS 

E A 

E A 

MATERIALS 

NEED 

DATE 

1 Ssp 93  

1 Ssp 9 3  

1 Ssp 93  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 93  

1 Sep 93  

1 Sep 93  

1 Sep 9 3  

1 Sep 93  

1 Sep 93  

1 Sep 93  

1 Sep 93  

1 Sep 9 3  

AND SPARE PARTS LIST 

COMMENTS 

I 

---- 

---- 

QNT 

2 

20 

E A 

UNIT 

COST$ 

LOC 

BA 

BA 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

TOTAL 

COST$ 

2 

6 

24 

4 

72  

72  

4 

2 

1 

2 

2 

SEAlRR 

TOTAL $ 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

B A $45 000 
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SHARYN GOL TABLE 1 2 2 PRIORITY BASIS 

MORRSION KNUDSEN COMPANY EMERGENCY HEAT and POWER PROJ NO 1 MATERIALS AND SPARE PARTS LIST 

SOURCE 

CNTW 

USA 

USA 

USA 

USA 

USA 

USA 

USA 

PART 

NUMBER 

60% I SEPT 93 wx I J A N O ~  -- 
60% I SEPT 83 60% I JAN 84 

SOX I SEPT 93 60% 1 JPN 04 

60% I SEPT 93 wx I JPN 04 

60% I SEW 03 w r  I JAN 04 

50% I S E P T ~ ~  50% $ JAN 04 

COMMENTS NEED 

DATE 

1 Ssp 93  

1 Sep 93 

1 Jan 94  

1 Jan 94  

1 Sep 93  

1 Ssp 93 

1 Sep 93 

DESCRIPTION 

OVERHEAD FIELD LINE 

ANFO MIX TRUCK 

6 CT 182 AMPIHR 12V 

32 CT 450 AMPlHR 24 V 

CAT D 10  BULLDOZER 

10170 

10170 DRAG BUCKETICOMP 

UNITS 

TONNE 

E A 

E A 

E A 

E A 

PRIORITY 

NUM 

1 

2 

1 

LOC 

SG 

SG 

SG 

SG 

SG 

QNT 

7 5 

1 

50  

32 

1 

NUM 

165 

$1 75 SPLIT 

UNIT 

COST$ 

491 2 

$135125 

204 0 6  

41 4 

$638 900 

LOT 

E A 

UNIT 

NAME 

ALUM WIRE 

EXPLOSIVES 

EXPLOSIVES 

EXPLOSIVES 

EXPLOSIVES 

EXPLOSIVES 

EXPLOSIVES 

$1 75  

$2 60 

$280 00  

$4 38  

$2 95 

$977 672 

38 

$30 000 

$113000 

1 

1 

1 

1 

1 

1 7 

SG --- 
SG 

SG 

SG 

SG 

SG 

751b CAST PRIMERS ~ O W O  

1 
1 

1 

1 

1 

$30 000 

$113000 

TOTAL 

COST$ 

$35 844 

$135 125 

$10 203 

$13 248 

$638 900 

ANFO TR 

1 

$21 000 

$18 200 

$56 001) 

$65 700 

$2 655 

$977 672 

--- 
PRIMADETS #12H 2FT 

MSGS SURFACE DELAYS 

26 GRAIN DETONATING CORD 

€2 DET 25 350118m Length 

43 

45 

47 

48 

49 

1 

1 

SEAIRR 

TOTAL $ 

158 

163 

4 

31 

26 

SG 

SG 

1 6 F E L  

9 

BATTERIES 

BATTERIES 

BULLDOZER 

DRAG W PTS 

DRAG BUCK 

SG 

SG 

USA 

USA 

USA 

USA 

USA 

USA 

EA 

EA 

KM 

EA 

$90 275 

2 92 

5 88 

3 97 

SG 

SG - --------- 
SG 

SPLIT 

SPLIT 

SPLIT 

SPLIT 

SPLIT 

1 Sep 9 3  

USA 

USA 

USA 

USA 

USA 

EZ TRUNK LINES 17MSI9M LENGTH 

1 2 0 0 0  

7 0 0 0  

200 

15 000 

$90 275 

$1 460 

$1 176 

$1  191 

FUEL TRUCK 1 Sep 93  

1 Sep 93  

1 Sep 93 

1 Sep 93 

1 Sep 93  

E A 

E A 

1 ~ ~ ~ 9 9 2 ~  FRONT END LOADER 

FUEL & LUBE TRUCK 

1 

1 

E A 

E A 

E A 

E A 

4 11 

ER4 25x32~40 

ER4 211 2 5 x 3 2 ~ 4 0  

ER4 16x25~32 

1 11 3 GEN BRUSH 

USA 

500 

1000 

200 

900 

$822 

1 

1 

1 Sep 93 

E A 

E A 

E A 

E A 

€A 

€A 

E A 

E A 

E A 

E A 

EA 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

ER4 25x50~64 

ER4 25x32~40 

ER4 16x32~40 

ER4 25x32~64 

ER4 16x25~40 

ER4 30x25~40 

ER4 8x10~25 

ER4 211 2 55x32~40  

ER74 25x32~51 

ER74 211 2 55x32~64 

ER74 211 2 5 x 4 4 ~ 4 0  

ER74 2/2Ox32x40 

ER74 2125~30x64 

ER14 16x32~40  

ER14 25x50~64 

ER14 2/12 5x16~25  

ER14 211 2 5 x 3 2 ~ 4 0  

ER14 20~32x32 

ER14 25x50~60 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

114 

115 

2 92 

2 92 

4 11 

5 88 

5 88  

GEN BRUSH 

GEN BRUSH 

1 16 

1 17 

1 18 

119 

120 

121 

122 

123 

124 

125 

126 

127 

128 

129 

130 

131 

132 

133 

134 

300 

200 

200 

1000 

100 

100 

200 

300 

1000 

200 

200 

100 

100 

400 

1500 

200 

2000 

200 

200 

USA 

USA 

USA 

USA 

USA 

USA 

USA 

USA 

USA 

USA 

USA 

USA 

USA 

USA 

USA 

USA 

USA 

$876 

$2 920 

$1 644 

$8 820 

$1 176 

1 

GEN BRUSH 

GEN BRUSH 

GEN BRUSH 

GEN BRUSH 

GEN BRUSH 

GEN BRUSH 

GEN BRUSH 

GEN BRUSH 

GEN BRUSH 

GEN BRUSH 

GEN BRUSH 

GEN BRUSH 

GEN BRUSH 

GEN BRUSH 

GEN BRUSH 

GEN BRUSH 

GEN BRUSH 

GEN BRUSH 

GEN BRUSH 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

1 Sep 9 3  

1 Sep 93  

1 Sep 93 

1 Sep 93  

1 Sep 93 

1 Sep 93  

1 Sep 93  

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sep 93  

1 Sep 93  

1 Sep 93  

1 Sep 93  

1 Sep 93  

1 Sap93 

1 Sep 93  

100 

100 

200 

ER74 20x52~40 

ER74 25x30~64 

1 ~ ~ 7 4  12 5 x 3 2 ~ 6 5  

SG ----------- 
SG 

SG 

1 136 GEN BRUSH 

1 137 JGEN BRUSH 

135 E A 

€A 

EA 

USA I 1 ~ e p  93 GEN BRUSH 

USA 

USA 

1 Sep 93  

1 Sap 93 
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SHARYN GOL TABLE 1 2 2 PRIORITY BASIS 

MORRSION KNUDSEN COMPANY EMERGENCY HEAT and POWER PROJ NO 1 MATERIALS AND SPARE PARTS LIST 

1 25 D TRAIN BAlTERY 32TN 450  SET 6 SG CIS 1 Sep 9 3  

1 26 D TRAIN LAMP PX50X50 E A 200 SG CIS 1 Sep 9 3  

1 27 D TRAIN LAMP 24 25 E A 100  SG CIS 1 Sep 9 3  

1 28 D TRAIN TOTAL COST US DOLLARS SG - CIS 1 Sep 9 3  

7 1 HEATPLT CHAIN 9 08 000  M 125 SG CIS 1 Sep 9 3  

1 2 HEAT PLT HOLDER T9 0 5  002 E A 100  SG CIS 1 Sep 9 3  

1 3 HEAT PLT HOLDER T9 0 5  001 E A 100  SG CIS 1 Sep 9 3  

1 4 HEAT PLT HOLDER 6 3 0  2 E A 500  SG CIS 1 Ssp 9 3  -- - 

1 5 HEAT PLT ROLLER 6 3 0  25 E A 300  SG CIS 1 Sep 9 3  

1 6 HEAT PLT FRONT PACKING T I  97  0 1  001 E A 5 SG CIS 1 Sep 9 3  

1 7 HEAT PLT MIDDLE PACKING T I 9 7  01  002 E A 5 SG CIS 1 Sep 9 3  

1 8 HEAT PLT END LEFT PACKING T82 01  001 E A 5 SG CIS 1 Sep 9 3  

1 9 HEAT PLT RIGHT PACKING T82 0 1  002  E A 5 SG CIS 1 Ssp 9 3  

1 1 0  HEAT PLT MIDDLE PACKING T82 01  0 0 3  E A 5 SG CIS 1 Sep 9 3  

1 13 HEAT PLT CONNECTING LINK T82 00 0 1  8 E A 300 SG CIS 1 Sep 9 3  

1 14  HEAT PLT SHAFT 6 3 0  9 €A 300  SG CIS - 1 Ssp 9 3  - 

1 15 HEAT PLT WASHER T82 0 3  005  E A 0 1 SG CIS 1 Sep 9 3  

1 1 6  HEAT PLT WASHER 12 1 0 9 0 6 6 6  E A 0 1 SG CIS 1 Sep 9 3  

1 17  HEAT PLT WASHER 16  10906 6 6  €A 0 1 SG CIS 1 Sep 9 3  

1 1 8  HEAT PLT WASHER 20 11371 6 6  E A 0 1 SG CIS 1 Sep 9 3  

1 19  HEAT PLT COTTER PIN 5 x 2 5  397 6 6  E A 0 1 SG CIS 1 Sep 9 3  

1 20 HEAT PLT COTTER PIN 5 x 2 8  397 6 6  E A 0 25 SG CIS 1 Sep 9 3  

1 1 21 HEAT PLT COll€R PIN 9 x 5 0  231 9 7 0  E A 0 25 SG CIS 1 Sep 9 3  

1 1 22  HEAT PLT CHAIN 9 x 2 7  231 9 7 0  M 100  SG CIS 1 Ssp 9 3  ------------ 1 HEAT PLT FT SHFT WI HALF COUP T82 0 3  000 E A 0 5 SG CIS 1 Sep 9 3  

1 24 HEAT PLT END SHAFT T82 0 7  000 E A 0 5  SG CIS 1 Sep 9 3  

1 25 HEAT PLT SOCKSHlNG PAN DN 1 7  E A 1 SG CIS 1 Sep 9 3  

1 2 6  HEAT PLT STEAM BOILER PARTS 1 0 8  0 6  SET 100 SG CIS 1 Sap 9 3  
- - 

1 27 HEAT PLT STEAM BOILER PARTS 1 0 8  0 5  E A 600 SG CIS 1 Sep 9 3  

1 28 HEAT PLT STEAM BOILER PARTS 3P 800  E A 2 SG CIS 1 Ssp 9 3  

1 29 HEAT PLT BOILER CONVEC SEC KVTC 20 150  E A 1 SG CIS 1 Sep 9 3  

1 3 0  HEAT PLT TOTALCOST US DOLLARS SG $300 000 CIS 1 Sep 9 3  

1 1 RAIL MAT RAIL TYPE P 50 7174 7 5  TONNE 1050 SG CIS 1 Sep 9 3  

1 2 RAIL MAT RAIL TYPE P65 71 7 4  75  TONNE 700  SG CIS 1 Sep 93  

1 3 RAIL MAT BEDING PLATE P 50  121 3 5  7 5  TONNE 84 SG CIS 1 Sep 93  - 
1 4 RAIL MAT BEDING PLATE P 65 121 3 5  7 5  TONNE 8 4  SG CIS 1 Sep 9 3  

1 5 RAIL MAT CONN PLATE P 50 41 3 3  5 4  TONNE 8 4  SG CIS 1 Sep 9 3  
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SPARE PARTS LIST 

COMMENTS 

I 

AND 

NEED 

DATE 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Ssp 93 

1 Ssp 93 

1 Sep 93 

1 Sap 93  

1 Sep 93 

1 Sap 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sap 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sap 93 

1 Sep 93 

1-Sep 93 

1 Sep 93 

1 Ssp 93 

1 Sep 93 

1 ssp  93 

1 sop 93 

1 Sep 93 

1 Ssp 93 

1 Sep 93 

MATERIALS 

SOURCE 

CNTRY 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

PROJ NO 1 

SEAIRR 

TOTAL $ 

HEAT 

UNIT 

COST$ 

EMERGENCY 

LOC 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

and POWER 

TOTAL 

COST3 

96 000 

QNT 

20 

10 

15 

0 6 

0 6  

0 6  

1 2 

1 8  

12 

3 

3 

3 

6 

3 6  

3 6 

3 6 

3 6 

1 8 

1 2 

0 6  

0 6  

1 2 

2 4 

0 6  

1 2 

1 2 

4 8 

2 4 

0 6  

0 6 

0 6  

1 2 

1 2 

3 
P 

UNITS 

E A 

E A 

E A 

EA 

E A 

E A 

E A 

E A 

E A 

EA 

E A 

E A 

EA 

E A 

E A 

E A 

E A 

E A 

E A 

EA 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

PART 

NUMBER 

261 16-00-00 

SNC 180 65 

D 1250 65 

D 200-95 

NSC 3 

5KE 224 176A 

8KE 200 525 01A 

€6 205 320 

EB-205 320 

1 35 58 2 GOCT 8752 70 

EKE 21 1 023 

5KS 253 01 3 

5KE 224 014 

8KS 210 095 

8KS 255 000 

VKC 7/16 

OG 81/18 

D 320 50 

D 1250 65 

GNOM 10-10 

NSC 3 

FG 144146 

SHCDA 3 8  220 

K 20-30 

K 45/55 

SNC 400 105 

SNC 240 300 

ESB 6 16-75 

ESB 8-40-1 65 

ESB 10-1 20-60 

ESB 10-120 60 

DESCRIPTION 

RR LINZ LTS WHITE 

ELECTROMOTOR 

SWITCHING ARM 

TOTALCOST US DOLLARS 

PUMP CENTRIFUGE 

PUMP CENTRIFUGE 

PUMP CENTRIFUGE 

PUMP CENTRIFUGE 

IMPELLOR 

IMPELLOR 

SHAFT 

SHAFT 

SHAFT 

COLLAR 

SPARING 

BEARING 

IMPELLOR 

SPARING 

COUPLING 

W MP 

PUMP PART 

PUMP CENTRIFUGE 

PUMP CENTRIFUGE 

PUMP PART ---- 
PUMP PART 

PUMP PART 

PUMP CENTRIFUGE 

PUMPCENTRIFUGE 

PUMP CENTRIFUGE 

PUMP CENTRIFUGE 

PUMPCENTRlFUGE 

PUMP PART 

PUMP PART 

PUMP PART 

PUMP PART 

KNUDSEN COMPANY 

UNIT 

NAME 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

WATER P 

WATER P 

WATER P 

WATERP 

WATERP 

WATER P 

WATERP 

WATER P 

WATER P 

WATER P 

WATER P 

WATER P 

WATER P 

WATER P 

WATER P 

WATER P 

WATER P 

WATER P 

WATER P 

WATERP 

WATER P 

WATER P 

WATERP 

WATER P 

WATER P 

WATER P 

WATER P 

WATERP 

W A E R P  

WATER P 

WATERP 

MORRSION 

PRIORITY 

NUM 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 
- 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

NUM 

24 

25 

26 

27 

1 

2 

3 

4 

5 

6 

I 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 



SHARYN GOL TABLE 1 2 2 PRIORITY BASIS 

SPARE PARTS LIST 

COMMENTS 

60% 1 SEW 03 60% 1 JAN 84 

60% i SEPT 03 60% 1 JAN 84 

60% 1 SEM 03 60% 1 JAN 84 

60% 1 SEPT 03 60% I JAN 8~ 

60% 1 SEPT 03 60% 1 JAN s4 
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MATERIALS AND PROJ NO 1 

SEAlRR 

TOTAL $ 

MORRSION KNUDSEN COMPANY EMERGENCY HEAT and POWER 

SOURCE 

CNTRY 

CIS 

USA 

USA 

USA 

USA 

USA 

NEED 

DATE 

1 Sep 9 3  

1 Sep 9 3  

1 Jan 9 4  

1 Jan 9 4  

1 Jan 9 4  

1 Jan 9 4  - - -  

UNIT 

COST$ 

169 6 

$368 8 8  

TOTAL 

COSTS 

$150 000 

88 480 

$3 689 

UNITS 

E A 

E A 

PART 

NUMBER 

USA 

USA 

USA 

USA 

USA 

USA 

USA 

USA 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

DESCRIPTION 

TOTALCOST US DOLLARS 

6 CT 132 AMPIHR 12V 

SPLICING KITS 1200 rnm 

1 Jan 9 4  

1 Jan 9 4  

1 Jan 9 4  

SPLIT 

SPLIT 

SPLIT 

SPLIT 

SPLIT 

1 Sep 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 ssp 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Jan 9 4  

1 Jan 94 

E A 

E A 

M 

M 

M 

FT 

FT 

FT 

FT 

FT 

SET 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

M 

EA 

QNT 

5 0  

UNIT 

NAME 

WATER P 

EATERIES 

BELT SUPP 

r 
PRIORITY 

NUM 
v 

1 

2 

2 

't,'. 
* 9 -  

LOC 

SG 

SG 

BELT SUPP 

BELT SUPP 

CONV BELT 

CONV BELT 

CONV BELT 

DRILLS 

WIRE ROPE 

WIRE ROPE 

WIRE ROPE 

WIRE ROPE 

WIRE ROPE 

DRILL PARTS 

DRILL PARTS 

DRILL PARTS 

DRILL PARTS 

DRILL PARTS 

DRlLL PARTS 

DRILL PARTS 

DRILL PARTS 

DRILL PARTS 

DRILL PARTS 

DRILL PARTS 

DRILL PARTS 

DRILL PARTS 

DRILL PARTS 

DRILL PARTS 

DRILL PARTS 

DRILL PARTS 

NUM 

32 

153 

85 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 -- 
2 

2 

2 

2 

2 

2 

SPLICING KITS 1000 mrn 

SPLICING KITS 800 rnrn 

1000 mm 5 PLY FABRIC ------- 
1200 mm 6 PLY FABRIC 

800 mm 6 PLY FABRIC 

160mm 

45 5mm(l 75 ) 8 2 KglM 15 TONNE 

30mm (1 25 ) 4 0 KglM 2 TONNE 

10, SG 

87 

89 

75 

77 

81 

36  

59 

65 

69 

71 

73 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10  

11 

12 

1 3  

14 

15 

16  

17  

10  SG $322 24 $3  222 

10 SG $276 6 6  $2 767 

30mm (518 ) 9 KgIM 1 5 

13 5mm(9/16) 2 5TONNE 

9 11 mm17116) 2 TONNE 

TRACK PADS 

TRACK RAILS 

LEVELING JACKS 

SPROCKET 

SPROCKET 

SHOCK ABSORBER 

SHOCK ABSORBER 

COMPRESSOR SUPP 

CARTRIDGE 

DRILL STEEL 

BUSNlNG 
-- 

BUSHING 

HYD DISTRIBUTOR 

HYD PUMP 

SSPEED MOTOR 

PULL DOWN CABLE 

HYD WMP 

670 

500 

5 832 

1 271 

4 593 

9 340 

12  598 

30  

1 

3 5 

2 

2 

5 

3 

0 5 

2 

2 

3 0  

30  

5 

3 

2 5 

300 

2 5  

TONNE 

31 001 008  34  

31 001 008  000 

659 14  240 

3 1 0  152012 0 6  

859 1 4  052 

81 22 22 11 015 

8122 22 0 0  155 

81 22 0017 000 

1 0  1 0  080 

7 2 2 2 2 1 1  00 

31 001 008 037 

31 001 008 102 

R102 A4 A222 5 0  

61  1 2  22 

3X50+1X16 

N 403E TY2 653260-70 

5 

10 

8 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

DRILL PARTS 

DRILL PARTS 

ELE MOTOR 

ELE MOTOR 

2 

2 

2 

2 

HYD PUMP 

TOTAL COST US DOLLARS 

€KG & & 4U SHOVEL 

EKG 81 & 4U SHOVEL 

18  

19 

10 

11 

SG 

SG 

SG 

SG 

$147 5 3  

$10799 

$300 000 

$2 91  

$1 73  

SO 55 

SO 50  

$0  4 0  

$150 000 

$85 512 

$98 845 

$53 995 

$300 000 

$16 971 

$2 199 

$2 526 

$4  670 

$5 039 

BG 1 2 2 2 M I N 2 0 5  

HOIST MOTOR 

VEN FAN MOTOR 

€A 

E A 

E A 



Page 9 OF 21 SHARGOL XLS 4/22/93 3 55 PM 

SHARYN GOL TABLE 1 2 2 PRIORITY BASIS 

SPARE PARTS LIST 
- 

COMMENTS 

a 

2 1 4  RR COMM SWITCHING GEAR BOX EA 5 SG CIS 1 Jan 9 4  

2 15 RR COMM LAMPS FOR LlNZ E A 250 SG CIS 1 Jan 9 4  

2 1 6  RR COMM FRAMEWORK 19402 00 00 E A 5 SG CIS 1 Jan 94  

MATERIALS 

SOURCE 

CNTRY 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

MORRSlON KNUDSEN COMPANY AND 

NEED 

DATE 

1 Jan 9 4  

1 Jan 9 4  

1 Jan 9 4  

1 Jan 94  

1 Jan 9 4  

1 Jan 94  

1 Jan 9 4  

1 Jan 94  

1 Jan 9 4  

1 Jan 9 4  

1 Jan 9 4  

1 Jan 9 4  

1 Jan 94  

1 Jan 94  

1 Jan 9 4  

1 Jan 9 4  

1 Jan 9 4  

1 Jan 9 4  

1 Sep 93  

1 Jan 9 4  

1 Jan 9 4  

1 Jan 9 4  

1 Jan 9 4  

1 Jan 9 4  

DESCRIPTION 

EKG 81 & 4U SHOVEL 

EKG 81 & 4U SHOVEL 

EKG 81 & 4U SHOVEL 

MlSC ELEC MOTORS 

MlSC ELEC MOTORS 

MlSC ELEC MOTORS 

MlSC ELEC MOTORS 

MlSC ELEC MOTORS 

MlSC ELEC MOTORS 

MlSC ELEC MOTORS 

MlSC ELEC MOTORS 

ELEC MOTORS 

ELEC MOTORS 

ELEC MOTORS 

TWO SHAFT MOTOR 

DC GENERATOR 

HI VOLTIVACUM BREK 

RING TYPE CURR REC 

GEN 30KW 115V 261 A 

SIGNAL CABLE 

SIGNAL CABLE 

SIGNAL CABLE 

SIGNAL CABLE 

SIGNAL CABLE 

P R I O R I ~  

NUM 

2 

2 

2 

2 

2 

2 

2 

NUM 

12  

1 3  

1 4  

23 

24 

25 

2 6  

UNIT 

NAME 

ELE MOTOR 

ELE MOTOR 

ELE MOTOR 

ELE MOTOR 

ELE MOTOR 

ELE MOTOR 

ELE MOTOR 

PART 

NUMBER 

SW OIL PUMP MOT 

FAN M FOR GEN 

AIR COMP ELEC MO 

BAO 81  6 30KVT 

BAO 8 2  6 4OKVT 

BAP 1 60M6 1 5 K W  

BAO 8 1  8Y2 22KVT 

WOUND MOTOR 

HOIST 

AIC ELECT MOTOR 

AIC ELECT MOTOR 

MTKE 4A33556YE 

MTKE 4AM200M6YE 

MTKE A 0 2  12181614 

DPE 5 2  60 

VP 250M94 

2KVE 6 630  

TK3 1 2  492 

INDEP BOOSTER 

GOST 6436 7 5  

GOST6436-75 

GOST6436 7 5  

GOST6436 7 5  

GOST6436-75 

ELE MOTOR 

ELE MOTOR 

ELE MOTOR 

ELE MOTOR 

ELE MOTOR 

ELE MOTOR 

ELE MOTOR 

ELEC EQUIP 

ELEC EQUIP 

ELEC EQUIP 

ELEC EQUIP 

ELEC EQUIP 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

UNITS 

E A 

E A 

EA 

E A 

E A 

E A 

E A 

E A 

E A 

EA 

E A 

E A 

E A 

E A 

EA 

E A 

E A 

E A 

E A 

K M  

K M  

K M  

K M  

K M  

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

QNT 

4 

4 

2 

1 

1 

1 

1 

1 

1 

5 ------------ 
1 

1 

2 -----------. 
1 

3 

1 

1 

2 

1 

1 

1 

1 

2 

2 

27 

2 8  

29 

3 0  

3 4  

35  

3 6  

4 0  

41  

4 2  

4 3  

45  

1 

2 

3 

4 

5 

HEAT 

UNIT 

COST $ 

EMERGENCY 

LOC 

SG 

SG 

SG 

SG 

SO 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

and POWER 

TOTAL 

COST$ 

PROJ NO 1 

SEAlRR 

TOTAL $ 
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SHARYN GOL TABLE 1 2-2 PRIORITY BASIS 

and POWER PROJ NO 1 MATERIALS AND SPARE PARTS LIST 

TOTAL SEA/RR SOURCE NEED COMMENTS 

COST$ TOTAL $ CNTRY DATE 

CIS 1 Jan 94 

CIS 1 Jan 94 

CIS 1 Jan 94 

CIS 1 Jan 94 

CIS 1 Jan 94 

CIS 1 Jan 9 4  

CIS 1 Jan 9 4  

CIS 1 Jan 9 4  

CIS 1 Jan 9 4  

CIS 1 Jan 94 

$ 6  000 CIS 1 Jan 9 4  
- - 

Be1 1 Jan 94 

Bel 1 Jan 94 

Bel 1 Jan 9 4  

Bel 1 Jan 94 

Bel 1 Jan 94 

Bel 1 Jan 94 

Bel 1 Jan 94 

Bel 1 Jan 94 

Bel 1 Jan 94 -- 
1 Jan 9 4  

Bel 1 Jan 94 

Eel 1 Jan 9 4  

Bel 1 Jan 9 4  

Bel 1 Jan 94 

Be1 1 Jan 9 4  

Bel 1 Jan 94 

Bal 1 Jan 9 4  

Bcl 1 Jan 9 4  

Be1 1 Jan 94 

Be1 I Jan 94 

Be1 1 Jan 9 4  

Bel 1 Jan 94 

Bel 1 Jan 94 

Bel 1 Jan 9 4  

EMERGENCY HEAT 

QNT 

25 

5 0  

500  

5 

5 

25 

25 

2 0  

1 0  

15 

PART 

NUMBER 

21 00-00 

144690000A 

26116 00-00 

2611600-00 

261 16-00 00 

YM3 240N10004118 

GMP 548T 1700004 

548T 500001 2 50  

A 2 4 5 1  

A 24 55x50 

A 24 60x40 

1950100368l 

NS 50Y 3 T 

NS 50Y 2 1 

240-100010482 

DESCRIPTION 

BONDING WIRE 

CONTROL WIRE 

LAMPS FOR TERM BD 

SWITCHING RELAY SET 

INST FOR ELEC MEAS 

RR LINZ LTS RED 

RR LlNZ LTS GREEN 

RR LINZ LTS WHITE 

ELECTROMOTOR 

SWITCHING ARM 

TOTALCOST US DOLLARS 

ENGINE 

TRANSMISSION 

CABIN 

LAMPS 

LAMPS 

LAMPS 

BELT 

W MP 
-- 

WMP ----- 
SHIMMS 

MORRSION 

PRIORITY 

tdUM 

2 

2 

7 

2 

2 

2 - 
2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

UNITS 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

SET 

SET 

SET 

E A 

E A 

E A 

E A 

E A 

E A 

LOC 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SHIMMS 

SHIMMS 

RING SET 

CRANK SHAFT 

PACKING 

CRANKCASE (OIL PAN) 

PACKING 

PACKING 

PACKING 

SET 

LINER 

COLLAR 

RING 

RING 

2 

2 

2 

2 

2 

2 

2 

L 

2 

2 

2 

2 

2 

2 

hUM 

17 

1 8  

19  

20 

21 

22 

23 

24 

25 

26 

27 

1 

2 

3 

4 

5 

6 

7 

8 

9 

240 1000104B2Rl 

240 100010452R2 

236-1 00001 0 6  8 4  

240-100010786 

240-1 002265 

240-1002310 

240-1 003240A3 

240-1003213 

240-1003270 B 

240N 1004008 B 

240N 1004008 

236-10051 60 A 2  

240-1 005576 

240-1 0055828 

UNIT 

COST$ 

KNUDSEN COMPANY 

UNIT 

NAME 

RRCOMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

1 0 B E L A Z  

2 

3 

3 

1000 

500  

200 

60 

30 

3 0  

11 

12 

13  

14 

15 

16  

17 

18  

19 

20 

21 

22 

23 

24 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

E A 

E A 

E A 

EA 

E A 

EA 

E A 

E A 

E A 

E A 

EA ' 
E A 

E A 

E A 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

15 

10 

240 

10 

4 0  

4 

60 

200 

120  

120  

60 

30 

80 

80 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 
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SPARE PARTS LIST 

COMMENTS 

I 

AND 

NEED 

DATE 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94  

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

MATERIALS 

SOURCE 

CNTRY 

Be1 

Be1 

Bel 

f3el 

Bel 

Be1 

Eel 

Bel 

601 

Bel 

Be1 

Eel 

Bel 

Be1 

Be1 

Bel 

PROJ NO 1 

SEAlRR 

TOTAL S 

Be1 

Bel 

Bel 

Bel 

Be1 

Be1 

Be1 

Bsl 

Bel 

Be1 

and POWER 

TOTAL 

COST$ 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

MORRSION KNUDSEN COMPANY 

- 

EMERGENCY 

LOC 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

HEAT 

UNIT 

COST) 

ClNT 

100 

80 

15 

1000 

6 

20  

240N 1118272 

240N 1 1 18280-8 

17351256421 1413 

548A 1301010 

240-1303100 V2 

240-1303101 V2 

7523 1731002 

540-1 731030 20 

548A 1731 101 01 

540220102502 

FLANGE 

COVER 
- 

BELT 

RADIATOR 

PIPE 

PIPE 

GEARS 

AXLE 

AXLE 

CROSSET 

- 

BELAZ 

BELAZ 
- 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

- 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

PART 

NUMBER 

240N 1008027 

240T 1009040 

240-1011014B 

201 T 10 t 7038A 

236 1029240 

236- 1029240 

DESCRIPTION 

PACKING 

PACKING 

PUMP 

ELEMENT 

OIL CLEANER 

COLLAR 

E A 

E A 

E A 

E A 

EA 

€A 

E A 

E A 

E A 

E A 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50  
Bel 

Be1 

Bel 

Bel 

Be1 

Bel 

Bel 

Eel 

Bal 

UNITS 

E A 

E A 

E A 

EA 

E A 

E A 

UNIT 

NAME 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

PRIORITY 

NUM 

2 

2 

2 

2 

2 

2 

20 

20 

60  

10  

6 

6 

4 

10  

6 

20 

54BT 2208010 

7523 2201010 

540T 22081 17  

548-240201 0 1 1 

7523-280301 0 

540-2917056-31 

548-291 7020-1 1 

540-291 941 2 23 

540M 2919426 

240 1029336 

201 1105538 

238N 1109080 

901611110082 

PARA 60 11 11073 

261 1112110 

201 11 17038 A2 

240N 1118010B 

240N 1118011B 

240N 1118106 

SHAFT 

SHAFT 

SHAFT 

TRANSMISSION 

BUMPER 

CYLINDER 

CYLINDER 

SHIFTING FORK 

PIN 

SHAFT 

ELEMENT 

ELEMENT 

PUMP 

PLUNGER 

SPRAYER 

ELEMENT 

TURBOCOMPRESSOR 

TURBOCOMPRESSOR 

RING 

NUM 

25 

26 

27 

28 

29 

30 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

31 

32 

33  

34 

35 

36 

37 

38 

39 

E A 

E A 

E A 

E A 

€A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

&A 

E A 

E A 

E A 

E A 

€A 

E A 

51 

52 

53  

54 

55 

56  

57 

58  

59 

4 

6 

40 

2 

4 

20 

6 

6 

10 

10 

1000 

200 

4 

60  

120 

1000 

10  

10 

120 2 40  
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SHARYN GOL TABLE 1 2-2 PRIORITY BASIS 

MATERIALS 

SOURCE 

CNTRY 

Bel 

Bel 

Bel 

Eel 

Bel 

Bel 

Eel 

Bel 

Bel 

Bal 

Bel 

Eal 

Bel 

Eel 

Bet 

Bel 

Bel 

Bel 

Eel 

Bel 

Bel 

Bel 

Bel 

Bsl 

Bel 

AND SPARE PARTS LIST 

NEED 

DATE 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 941 

PROJ NO 1 

SEAIRR 

TOTAL $ 

COMMENTS 

- 

MORRSION KNUDSEN COMPANY 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

DESCRIfTION 

ROD 

SEAL 

RING 

ROD 

SPACERS 

SPACERS 

SPACERS 

W L L N  

BOOSTER 

SET 

PACKING 

PIPE 

BRAKE PLATE 

COMPRESSOR 

RING 

REGULATOR 

COLLAR 

CYLINDER 

BRUSHHOLDER 

LOCK 

RELE STARTER 

STARTER 

VOLTAGE REGULATOR 

SOLENOID 

ROTOR 

PRIORITY 

NUM 

Bel 

Eel 

Bel 

Bel 

Bel 

Eel 

Bel 

Bel 

Bel 

Bel 

EQUALIZER BAR 

SWITCH 

LIGHT SET 

LIGHT SET 

FILTER ELEMENT 

INST LIGHTS 

INST LIGHTS 

INST LIGHTS 

REFLECTOR 

REFLECTOR 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

PART 

NUMBER 

540-291 9429 30 

540-291 9440-81 

7540-291 9442 

7548 291 901 6-01 

548 3001 01 6 

548 300101 7 

548 3001 026 

5403003052 

525340501006 

7522 3405155 

548 3501105 

540T 3506060-01 

549A 350701 5 

540T 350901 5 

130 35L 167 

11 3512010 

54035191376 

540M 3519310 

Q263A 3701 01 0 

856 3708000 

RC103 37078000 

457375 1451 

21 3702 

CT103 37081 20-1 50 

25 3708200 

NUM 

85 

86 

87 

88 

89 

90 

91 

92 

93 

94 

25 3708320 

P602 3709210 

122 371 1010 BV 

6 371 1OOOKT 

140 371 1 2000-01 

130-371 2010 B 

130-3716010 V 

130-3716010 G 

FN 130-3716210 

FN 130-37162108 

UNIT 

NAME 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

r 
2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 - 

and POWER 

TOTAL 

COST$ 

E4 

E A 

E A 

E A 

E A 

E A 

EA 

E A 

E A 

E A 

UNITS 

EA 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

EA 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

60 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 

81 

82 

83 

84 

12 

10 

30 

30 

30 

20 

15 

15 

20 

20 

ONT 

6 

60 

40 

10 

30 

30 

30 

6 

6 

10 ----------- 
240 

20 

60 

10 

40 

8 

40 

10 

20 

20 

10 

6 

20 

20 

10 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

EMERGENCY 

LOC 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

HEAT 

UNIT 

COST$ 



l Z  do & L  eBad 
LA 

YYd 99 E EGIZZIP S I X  1 0 W V H S  0 
b 

LL 

9 1  

91 

tl 

EL 

ZL 

L L  

0 1  

6 

8 

L 

9 

9 

P 

E 

z 

Z V t l I  

zvtln 
zvtln 
ZVtlY 

ZVtlX 

ZVtlX 

ZVYX 

ZVtln 

ZVtlY 

ZVtl>l 

Z V t l I  

ZVtlY 

zvtln 
ZVHU 

ZV'dX 

zvkln 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

DNltl 

99L3 OV3H 

HV1103 HMIM l A 3  

M l d  

M i d  

SNI 110 

DNltl 

DNIU 

XI018 

U V H S  

SlNnOW 9N3 

S13S DNlH 9N3 

~ 1 1 3  

WIHS 

NlHS 

WIHS 

96 deS L 

~6 ~ Q S  L 

E6 ~ Q s  L 

E6 d e ~  L 

66 deS 1 

~6 des L 

E6 ~ Q S  L 

66 des L 

~6 ~ Q S  L 

E6 doS L 

E6 dQS 1 

€6 ~ Q S  i 

E6 deS 1 

€6 des L 

E6 d e ~  1 

E6 deS L 

SlN3WW03 

>Iw 

run 
Ytln 

Ytln 

MNl 

nun 
Y N I  

ntln 
xtln 
Ytln 

Ytln 

ntln 
Ytm 

ntln 
Ytm 

Xtln 

1 S I l  S l t r V d  W V d S  O N V  S l V I Y 3 I V W  1 O N  fOUd t l 3 M O d  PUB l V 3 H  A 3 N 3 9 t i 3 W 3  A N V d W 0 3  N3SanNX N O I S W O N  

P6 U V  L 

P6 U W  1 

P6 U V  L 

P6 U V  L 

P6 U V  1 

P6 u e r  1 

P6 u@P L 

P6 U@Y L 

P6 U V  1 

P6 U W  1 

P6 U V  1 

uvo 
a 3 3 ~  

- 

leg 

l W  

l W  

lag 

l W 

leg 

Pa 

lOa 

1- 

1'4 

lOe 

A U N ~  

3 3 ~ 1 0 s  

t 1~101 

W V ~ S  

DS 

0s 
DS 

DS 

9s 
DS 

9s 
DS 

DS 

9s 
DS 

DS 

DS 

DS 

OS 

DS 

V3 

v 3  

V3 

V3 

V3 

v 3  

V3 

v 3  

V3 

V3 

V3 

v 3  

V3 

v 3  

V3 

V3 

L 

L 

P 

L 

L 

L 

9 

9 

PO 

9 0  

E 

oz 
9 

z E 

Z E 

Z E 

U S 0 3  

7 V l 0 1  

A PLLEOOI LEZ 

0 ELOEOOL-8EZ 

B PLEZOOL-SEZ 

A L6ZEOOL 8EZ 

A-06ZEOO L BEZ 

Z L Z Z O O L ~ E Z  

OPOZOO L 9EZ 

v ZOZOOL-~EZ 

ZB Z LOZOOLQEZ 

ZA LOLOOOL BQEZ 

LO 8OOLOOL3EZ 

20 90LOOOL-SEZ 

LV SOOLOOL-~SZ 

ZA POLOOOLESEZ 

Z ~ Z O l O O O l  8PZ 

l t l ~ a  Z01000L%EZ 

t l S 0 3  

l l N n  

DS 

9s 
DS 

9s 
DS 

DS 

9s 
DS 

0s 
DS 

DS 

301 

P 

9 

OE 

01 

OZ 

01 

OZ 

ZL 

OZ 

OE 

Zl 

I N D  

V3 

V3 

V3 

V3 

V3 

V3 

V3 

V3 

V3 

V3 

V3 

S l lNn  

L LPZOPB V8P9 

Z LOZOPB EZSL 

LO 9 LOLOZS OPO9 

9 ELOP019 18 

0 1-0 LOQOZSQP9 

OLOEOL6ELOLLL 

OL06Z8E S9EWW 

OL OLO9ZLE V 196 3kl 

10009ZLE 9Pld 

llA-0009ZLE LOLdA 

OOOLZLEQP3 

tl30WnN 

1 W d  
- 

OOOH 

OOOH 

tlOkltllW 

S f  ONVH MOaNlM 

SSVlD 

Y3Vr X3llVtlOAH 

tlOSN3S 

hV13M 

H311MS 

SX311S dl0 3NION3 

1VNOIS 

NOlMltl3S3Q 

ZV138 

2'6138 

ZVl39 

ZV138 

ZV138 

ZV138 

ZV138 

ZV139 

ZV139 

21138 

ZV138 

3WVN 

l l N n  

SOL 

POL 

EOL 

201 

101 

001 

66 

86 

L6 

96 

96 

WnN 

Z 

Z 

2 

2 

2 

Z 

E 

Z 

2 

Z 

Z 

WIN 

NfWllld 
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SHAF YN COL TABLE 1 2-2 PRIORITY BASIS 

MORRSION KNUDSEN COMPANY EMERGENCY HEAT and POWER PROJ NO 1 MATERIALS AND SPARE PARTS LIST 

SOURCE 

CNTRY 

URK 

URK 

URK 

URK 

URK 

URK 

LOC 

SG 

SG 

SG 

SG 

SG 

SG 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

NEED 

DATE 

1 Ssp 93 

1 Sep 93 

1 Sep 93 

1 Ssp 93 

1 Sep 93 

1 Sep 93 

SEAIRR 

TOTAL $ 

UNIT 

COST* 

COMMENTS TOTAL 

COSTS 

UNITS 

E A 

E A 

E A 

E A 

E A 

E A 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

QNT 

10 

10 

16 

4 

4 

4 

DESCRIPTION 

PACKING 

PACKING 

LINER CYLINDER 

ROCKER ARM 

RING 

SEAL 

UNIT 

NAME 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

PRIORITY 

NUM 

3 

3 

3 

3 

3 

3 

PART 

NUMBER 

2381003210-V2 

2361003270 

236- 1004008 

236 1004045 V2 

400-1 004030-80 

201 1005034B3 

NUM 

18 

19 

20 

21 

22 

23 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

ELEMENT FILTER 

PUMP 

PUMP 

COLLAR 

112 HUB COUPLING 

PIPE 

PUMP 

PLUNGER RODS 

INJECTOR 

SPRAYER 

FILTER 

COUPLING 

MUFFLER 
-- 

PACKING 

SLEEVE 

PACKING 

201 T 1 105540 

240 1106210 

23611 106288 A 2  

236 102940 

236-1 0292658 

236 1 104308 V 

8006-1 11 1005 

60-1111074 01 

2606-1 11 2010-02 

26 111211 

201T 1117038 

09000 1121010 000 

256-1 201010 

25681 203002 

256 B1 1203096 

25651 203039 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

€A 

E A 

60 

1 

1 

10 

0 5 - - - - - - - - - -  
2 

0 6  

15 

28 

28 

20 

0 2 

1 

10 

2 5 

4 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SO 

SG 

SG 

SG 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sap 93 

1 Ssp 93 
- 

1 Sap 93 

1 Sep 93 

1 Sep 93 

1 Ssp 93 

1 Ssp 93 

1 Ssp 93 

1 Ssp 93 

1 Sep 93 

1 Ssp 93 

1 Ssp 93 

1 Sep 93 
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AND 

NEED 

DATE 

1 Ssp 93 

1 Sap 93 

1 Sep 93 

1 Sep 93 

1 Ssp 93 

1 Ssp 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sap 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Ssp 93 

1 Ssp 93 

1 Sep 93 

1 Ssp 93 

1 Ssp 93 

1 Ssp 93 

1 Sep 93 

1 Ssp 93 
- - 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Ssp 93 

1 Ssp 93 

1 Sep 93 

1 Ssp 93 

1 Ssp 93 

1 Ssp 93 

1 Sap 93 

MATERIALS 

SOURCE 

CNTRY 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

SPARE PARTS LIST 

COMMENTS 

--- 

PROJ NO 1 

SEAIRR 

TOTAL $ 

and POWER 

TOTAL 

COST5 

HEAT 

UNIT 

COST5 

QNT 

2 

1 

1 

3 

2 

0 6 

2 5 

5 

8 

20 

20 

0 6  

1 

1 

1 

1 5 

5 

1 

0 8 

0 2 

0 2 

2 

0 8  

0 8  

0 8  

1 

1 

0 2 - - - - - - - - - -  
6 

0 4  

0 4  

0 2 

2 

2 

2 

UNITS 

E A 

E A 

E A 

€A 

EA 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

EA 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

EMERGENCY 

LOC 

SO 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

PART 

NUMBER 

2568 1301008-10 

256-1 302025 

256-1 3021 39 - - - - - - - -  
21451303010 

255 130301 2 

256-1 30301 6 

236 1 30701 @A3 

236-1 307029 A 

236-1 307090 

256411 1404 

6421 1403 

236 130801 1 62 

238 1601 690 G 

238 1601 094 

238 1601 130-8 

238 1601131 

236 1601 138 A3 

236 1601 180 82 

236NT 1700003 

257 18000020 V2 

256 1800020 V2 

131 2201025 A 

527 2202010 16 

21 OG 2202045 04 

210G 2204010.16 

21 0-2204080 B2 

255P240001502 

2568 2402020 

210-2402052 A 1  

200 2403010 A 2  

200 2403072 B1 

2550-250001 5 02 

25681 290201 2 

2558 2902074 01 

2558 2902076-01 

DESCRIPTION 

RADIATOR 

ENG MOUNTS 

ENGI MOUNTS 

RODS 

RODS 

EXHAUST PIPE 

PUMP 

SET 

COLLAR 

BELTS 

BELTS 

MOTOR 

DISCS 

DISCS 

DISCS 

DISCS 

BRAKE FRICTION PLATE 

COUPLING 

GEAR BOX 

BOX 

BOX 

HEAD CROSS 

SHAFT 

DRIVE SHAFT 
---___I___.---- 

SHAFT 

SUPPORT 

REAR DRIVE AXLE 

SETOFGEARS 

DIFFERENTIAL SEAL 

DIFFERENTIAL 

FLANGE 

AXLE 

SHOCK ABSORBER 

1 ST PLATE 

2ND PLATE 

MORRSlON KNUDSEN COMPANY 

UNIT 

NAME 

KRAZ 

PRIORITY 

NUM 

3 

NUM 

53 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

? 

3 

3 

3 

3 

3 

3 

3 

3 

3 

54 

55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 

81 

82 

83 

84 

85 

86 

87 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 



SHARYN GOL TABLE 1 2 2 PRIORITY BASIS 

Page 16 OF 21 SHARGOL XLS 

MATERIALS 

SOURCE 

CNTRY 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

PROJ NO 1 

SEAlRR 

TOTAL $ 

- 

AND 

NEED 

DATE 

1 Ssp 93 

1 Ssp 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sap 93 

1 Sep 93 

1 Ssp 93 

1 Sep 93 

1 Sep 93 

1 Ssp 93 

1 Ssp 93 

1 Sep 93 

1 Ssp 93 

1 Ssp 93 

1 Ssp  93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

EMERGENCY 

LOC 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

HEAT 

UNIT 

COST* 

MORRSlON KNUDSEN COMPANY SPARE PARTS LIST 

COMMENTS 

and POWER 

TOTAL 

COST* 

- - 

PART 

NUMBER 

500-2905006 

2565291 201 2 11 

21 9 291 2408 

2568 2918005 

2568 291 8054 

214 291901 1 02 

210 2919012 03 

200 3001016 

200 3103035 

210 3104036 

200 31 04050 A 

DESCRIPTION 

SHOCK SPRINGS 

SHOCK ABSORBER 

CONN BRACKETS 

EQUALIZER 

SHAFT 

ROD 

ROD 

BUSHING 

SEAL 

SEAL 

COlTER PINS 

UNIT 

NAME 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

PRIORITY 

NUM 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

UNITS 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

NUM 

88 

89 

90 

91 

92 

93 

94 

95 

96 

97 

98 
L _ -  

QNT 

5 

2 6 

6 

3 

0 4  

5 

5 

4 

1 4  

1 4  

50 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

€A 

E A 

E A 

E A 

E A 

E A 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 -- 

50 

0 5 

1 

1 

1 

30 

0 8 

30 

0 8 

2 

2 

1 

26 

1 5 

1 5  

2 5 

1 

40 

3 

40 

40 

40 

40 

1 

99 

100 

101 

102 

103 

104 

105 

106 

107 

108 

109 

110 

111 

KRAZ 200 31 04050 A 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

P39 371000 T 

45 7375 1471 

RC103 3708000 

A 24 60-40 

FG122 371 1200-V 

A24 324 

A 24 2 

A 24 5 

A2421 2 

CP135 380201 0 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

P305 3709000 

RELAYS 

HYD BOOSTER BRAKES 

DISTRIBUTOR 

PUMP 

FRlC PLATES SHOE 

LEVER 

FRlC PLATES SHOES 

COMPRESSOR 

GENERATOR 

REGULATOR 

SWITCH 

ELECTRO BRUSHES 

500 3401 005 D 

25683405010 14 

2558 3405016 

25683407199 

200 3501 105 

210 3501 136-A2 

200 3502105 A 

130 3509009 11 

457371 1587 

11123702 

VK318T 3704000 

2501 370805 

113 

114 

115 

116 

117 

118 

119 

120 

121 

122 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

SWITCH 

STARTER 

RELAY 

LAMPS 

FILTERS 

LAMPS 

LAMPS 

LAMPS 

LAMPS 

SPEEDOMETER 
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PROJ NO 1 

SEAIRR 

TOTAL $ 

SPARE PARTS LIST 

COMMENTS 

MATERIALS 

SOURCE 

CNTRY 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

AND 

NEED 

DATE 

1 Sep 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sap 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sap 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sap 9 3  

1 Sep 9 3  

1 Sap 9 3  

1 Sap 9 3  

1 Sep 9 3  

HEAT 

UNIT 

COST$ 

- - 

and POWER 

TOTAL 

COST$ 

$11 000 

PART 

NUMBER 

RC401 3726010 

YK143 380701 0-04 

EM1 4 6  38066000 

AP110-3811010 

MD103 3816010 

TMlOO 3808000-G 

256 820101 2 

220V 870201 OA 

2301 103160 CBN 1 

01466 2 

5 1  0 3  115 CP 

1 6  0 3  126 CP 

51  0 3  23 

700  40  2889 

F A41 20 0 0 0  0 1  CP 

A41 1 0  000 0 2  CP 

40843 

40269 

74116 

1 7  76-8 CP 

1 7  69  107 1 CP 

1 4  6 9  117 1 CP 

51  67  11 CP 

92  000 0 6  

N036-85 770  

16-8 140 CP 

29 0 9  124 CP 

NS lOOA 3-P 

NS 3 2  Y WP 

24 1 2  1 CP 

A23  30 000 0 1  

700-40-2049 

1131107011 

51  0 7  102 CP 

UNITS 

€A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

DESCRIPTION 

RELAY 

RECIEVER 

SENSOR 

AMP METER 

PRESSURE GAUGE 

SENSOR 

MIRRORS 

EQUALIZER 

TOTAL COST US DOLLARS 

PACKING 

THIMBLE f 

RINGS 

CRANKSHAFT 

CYLINDER 

HYDRALIC SEAL 

FILTER 

FILTER 

RING 

PACKING 

GEAR PINION 

REDUCTION GEAR 

FUEL INJECTORS 

SPRAYER 

PUMP 

COMPRESSOR PIPING 

AIR INLET 

WATER WMP 

OIL PUMP 

HYDRALIC WMP 

PUMP 

GEAR BOX 

FILTER 

PACKING SEALS 

CARBURATOR 

SUPPORT BRACKET 

MORRSION 

PRIORITY 

NUM 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

a 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 -- 
3 

3 

3 

3 

QNT 

1 

0 4  

0 4  

0 8 

0 4  

1 

3 

0 2  

5 

1 5  

15 

1 

1 5  

7 

1 5  

1 5  

15 

5 

0 

0 

1 5  

15 

0 

2 

1 

2 

2 

1 

0 

0 

8 

5 

2 

1 

EMERGENCY 

LOC 

SG 

SO 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

NUM 

123 

124 

125 

126 

127 

128 

129 

130 

131 

1 

2 

3 

4 

5 

6 

7 

8 

9 

1 0  

11  

12  

1 3  

1 4  

15 

16 

17  

1 8  

1 9  

2 0  

21 

22  

23 

24 

25 

2 6  

KNUDSEN COMPANY 

UNIT 

NAME 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

T I 3 0  DOZER 

T I 3 0  DOZER ---- 
T I 3 0  DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 
- 

T I 3 0  DOZER 

Tl3O DOZER 

T I  30  DOZER 

T I  3 0  DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

T I  30 DOZER 
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SPARE PARTS LIST 

COMMENTS -- 

- 

HEAT end POWER PROJ NO 1 MATERIALS AND 

UNIT TOTAL SEA/RR SOURCE NEED 

COSTS COST$ TOTAL S CNTRY DATE 

EMERGENCY 

PART 

NUMBER 

07146 1 CP 

95000 

51 0 8  113 CP 

130Y 13  010-1 

738 4 CP 

M I 4 9  A3 

ST 230M 

70  3701 

RR 036281 

R 150-A3T001 

50-14 113 

18  26 270 CP 

DP 26 C 0 6  140 

EF 0 1  00 CP 

1 4 7 1  3 C P  

17  7 4  8 CP 

17  74  284 

16-74 10  CP 

1 7 0 1  22 

24 16-101 CP 

21 1 7 4 C P  

18360 01  CP 

24 21 146 CP 

2 4 2 1  169CP 

24 21 170 CP 

A 410000 2 

24 21 171 CP 

A 410000 A CP 

D3 110AXP 0 2  001 0 1 

UNITS 

E A 

E A 

E A 

DESCRIPTION 

--I--- 

ENGINE HEAD 

FUEL SYS CENTRIFUGE 

FAN BLADES 

RADIATOR 

BRAKE DISC 

MAGNET SOLENOID 

STARTER 

GENERATOR 

RELAY STARTER 

DISTRIBUTOR 

DRIVE SHAFT 

CYLINDER POWER 

CYLINDER 

ELEMENT FILTER 

WMP BRAKE 

MECH 

SUPPORT 

SHAFT 

GEAR 

FRICTION CLUTCH PADS 

SERVICE MECH 

FAN BELT 

WLLEY WHEEL 

DRIVE PULLEY 

DOUBLE PULLEY 

FILTER 

IDLER WLLEY 

FILTER 

MIDDLE CUTTING EDGE 

KNUDSEN COMPANY 

UNIT 

NAME 

T I 3 0  DOZER 

T I  30 DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

T130 DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

T130 DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

T I  30  DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

Tl3O DOZER 

TI30  DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

T130 DOZER 

T I 3 0  DOZER 

1130 DOZER 

T I 3 0  DOZER 

T130 DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

MORRSION 

PRIORITY 

NUM 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 
- 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

- 

QNT 

1 

END CUTTING EDGE RT 

END CUTTING EDGE LEFT 

TRACK ASSEMBLY 

DEFLECTOR RK GUARD 

NUM 

27 

28 

29 

30 

31 

32  

33  

34 

35 

36  

37 

38  

39 

40 

41 

42  

43  

44  

45 

4 6  

47  

48 

49  

5 0  

51 

52 

5 3  

54  

55 

- _ I _ - - -  

LOC 

SG 

T1 30  DOZER 

T I 3 0  DOZER 

T1 30 DOZER --- 
T I 3 0  DOZER 

3 

3 

3 - 

3 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS SO 

SG 

SG 

SG 

T I  30 DOZER DEFLECTOR RK GUARD 2205 E A 30 SG 

T I 3 0  DOZER PACKING TRACKS ADJ 40201 E A 12  SG 
7 

5 6  

57  

5 8  -- 
59 

1 Sep 93  

1 Sep 93  

1 Ssp 93  

1 Sep 93  

1 Ssp 93  

1 Ssp 93  

1 Sep 93  

1 Sep 93  

1 Sep 9 3  

1 Sep 93  

1 Sep - 93 

1 Sep 93  

1 Sep 93  

1 Sep 93  

1 Sep 93  

1 Sep 93  

1 Sep 93  

I Sep 9 3  

1 Sep 93  

1 Sep 93  

1 Sep 93  

1 Sep 93  

1 Sep 93  

1 Ssp 93  

1 Sap 93  

1 Sep 93  

1 Ssp 9 3  

1 Ssp 93  

1 Sep 93  

1 Sep 93  

CIS 

CIS 

CIS 

CIS 

CIS 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

0 

0 

0 

30 

EA 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

EA 

E A 

EA 

'€A 

0661 02001 0 2  

0661 02  002 0 2  

24 22 1 

1 Sep 93  

1 Sap 93  

1 Sep 93 

1 Sep 93 

1 Ssp 93  

1 

1 

I 2 

2 

2 

2 

1 

2 

0 

0 

1 

0 

21 

0 

0 

1 

0 

0 

1 

1 

2 

1 

2 

2 

2 

2 

9 

0 

EA 

E A 

SET 

3 

3 

SG 

SG 

2204 E A 

60 

61 
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I 

AND 

NEED 

DATE 

1 Ssp 93 

1 Sep 93 

1 Sep 93 

1 Ssp 93 

1 Ssp 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Ssp 93 

1 Ssp 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Ssp 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Ssp 93 

1 Sep 93 

1 Sep 93 

1 Ssp 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sap 93 

1 Sep 93 

SPARE PARTS LIST 

COMMENTS 

- 

- 

- 
- 

KNUDSEN COMPANY 

UNIT 

NAME 

TI30 DOZER 

TI  30 DOZER 

TI30 DOZER 

TI30 DOZER 

TI30 DOZER 

TI30 DOZER 

Tl3O DOZER 

TI30 DOZER 

TI30 DOZER 

TI30 DOZER 

Tl3O DOZER 

TI30 DOZER 

TI30 DOZER 

TI30 DOZER 

TI30 DOZER 

TI30 DOZER 

TI  30 DOZER 

TI30 DOZER 

TI30 DOZER 

TI30 DOZER 

TI30 DOZER 

TI30 DOZER 

1130 DOZER 

TI30 DOZER 

TI30 DOZER 

T250 DOZER 

T250DOZER 

T250 DOZER 

T250DOZER 

T250 DOZER 

T250DOZER 

T250DOZER 

T250 DOZER 

T250DOZER 

T250 DOZER 

MORRSION 

PRlORlM 

NUM 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

DESCRIPTION 

RING 

CYLINDER PACKING 

CYLINDER 

HEAD CYLINDER 

VALVE 

VALVE 

PIPE 

PIPE 

GEARBOX 

COUPLING 

DISC 

COUPLING 

COLLAR 

RING 

DISC 

WMP 

PISTON PUMP 

WMP PISTON 

DISC 

COUPLING 

RING 

ROTOR 

RADIATOR 

PUMP 

TOTAL COST US DOLLARS 

LINK 

LINK 

LINK 

END PIN 

HEAD LAMP SET 

PACKING --- 
PACKING 

PACKING 

CROWN 7 

COUPLING 

NUM 

62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 

81 

82 

83 

84 

85 

85 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

PART 

NUMBER 

40210 

40944 CP 

14 02 101 CP 

16-02 106 CP 

14 02 32 

1 4 0 2 3 3 V  

10663 1 

10664 1 

50 12 12 CP 

16-14 133 CP 

18 14 135 CP 

18 14 78 

3 48x28 6 

N1 35x28 2 

24 16 103 CP 

51 67 10 CP 

1667 102CP 

16 67 108 CP 

738 4 CP 

72118 CP 

111 30 12300 

92 55 

21 09 1 

51 67 11 CP 

74822 132CP 

748 22 133CP 

748 22 134 CP 

748 22 6 

748 10-31 8 CP 

748 1 8  234 

748 18 229 

748-18 229 

748 19 1 

748 19 5 

UNITS 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

€A 

E A 

E A 

E A 

E A 

EA 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

EA 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

QNT 

3 

8 

8 

3 

2 

2 

2 

2 

0 

0 

1 

0 

1 

1 

2 

0 

5 

5 

2 

1 

3 

0 

0 

0 

2 0  

20 

20 

200 

1 8  

40 

40 

40 

8 

4 

EMERGENCY 

LOC 

SG 

SO 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SO 

SO 

SG 

SG 

SG 

and POWER 

TOTAL 

COST* 

$27 000 

HEAT 

UNIT 

COST6 

PROJ NO 1 

SEAlRR 

TOTAL 6 

MATERIALS 

SOURCE 

CNTRY 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 



Page 20 OF 21 
L A  

SHARYN GOL TABLE 1 2-2 PRIORITY BASIS 

MORRSlON KNUDSEN COMPANY EMERGENCY HEAT and POWER PROJ NO 1 MATERIALS AND SPARE PARTS LIST 

SHARGOL X L S  

NEED 

DATE 

1 Sep 9 3  

1 Ssp 9 3  

1 Sap 9 3  

1 Ssp 9 3  

1 Sep 93  

1 Sep 93  

SOURCE 

CNTRY 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

COMMENTS 

I 

SEAlRR 

TOTAL 

-- 

TOTAL 

COST$ 

UNIT 

COSTS 

1 Sep 93  

LOC 

SG 

SG 

SG 

SO 

SG 

SG 

TOTAL COST US DOLLARS CIS 

QNT 

2 

1 0  

7 2  

3 6  

1 

1 

T250 DOZER 3 
$45 000 --- 

UNITS 

EA 

E A 

EA 

EA 

E A 

E A 

17 SG 

PART 

NUMBER 

GNA 222 748 82  349 CP 

74560-276-CP 

UG2A KG3 16X32X40 

UG2A K12 8 2x1  2 SX40X5 

7 4 8 9 9 4 6 5 C P  

933 0 2  0 6  

132  

4 

132 

1 0  

5 

5 

100 

3 

500 

5 0  

4 

4 

1 

1 

60 

100 

5 0  

100 

100 

4 8  

5 

5 

1 

250 

2 5 

1 5 

1 5  

DESCRIPTION 

GENERATOR 

OIL PUMP 

BRUSH 

BRUSH 

DISTRIBUTOR 

HYDROWMP 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG - -  
SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

240H 1004008 D E A 

3 2 YM2 PARTS CRANKSHAFT 240 1000107 B6 E A 

3 3 YM2 PARTS RINGS 236 1000106B4 E A 

UNIT 

NAME 

T250 DOZER 

T250 DOZER 

T250 DOZER 

T250 DOZER 

T250 DOZER 

T250DOZER 

PRIORITY 

NUM 
L 

3 

3 
-- 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

7 

3 

NUM 

11 

12 

13 

14  

15 

16  

$12 500 

4 

5 

6 

7 

8 

9 

10  

I t  

12  

, 13 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

- - -  CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

1 Sep 9 3  

1 Sep 93  

1 Sep 93  

1 Sep 9 3  

1 Sep 9 3  

1 Sap 9 3  

1 Sap 93  

1 Sep 93  

1 Sep 93  

1 Sep 93  

1 Sap 93  

1 Sep 9 3  

1 Sep 93  

1 Sep 93  

1 Sep 9 3  

1 Sep 93  

1 Sep 9 3  

1 Sep 93  

1 Ssp 93  

1 Ssp 93  

1 ssp 93 

1 Ssp 93  

1 Sep 93  

1 Sep 93 

1 Sep 93  

1 Sep 93  

1 Sep 93  

1 Sep 93  

YM2 PARTS 

YM2 PARTS 

YM2 PARTS 

YM2 PARTS 

YM2PARTS 

YM2 PARTS 

YM2 PARTS 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

YM2 PARTS 

YM2 PARTS 

YM2 PARTS 

YM2 PARTS 

YM2 PARTS 

YM2 PARTS 

YM2 PARTS 

YM2 PARTS 

YM2 PARTS 

YM2 PARTS 

YM2 PARTS 

YM2 PARTS 

YM2 PARTS 

,YM2 PARTS 

) Y M ~  PARTS 

14 

15 

16  

17 

18  

19 

20 

21 

22 

23 

24 

PACKING 

PACKING 

PACKING 

SEAL 

WMP 

ELEMENT 

ELEMENT --- 
YM2 PARTS 

YM2 PARTS 

YM2 PARTS 

PUMP 

SPRAY INJECTOR 

RING 

RING 

ELEMENT FILTER 

ELEMENT 

RINGS 

PACKING SEALS 

PACKING SEALS 

FUEL PUMP 

ELEMENT 

PUMP 

GENERATOR 

STARTER 

TOTAL COST US DOLLARS 

3 

3 

3 

3 

240 1000104 82 

240 1000104 P2 

240 1000104 P I  

240 100321 3 A3 

240 1011014 

240 101 7038 

238H 1 109080 

25 

26 

27 

28 

E A 

EA 

E A 

EA 

E A 

E A 

E A 

TURBOCOMPRESSOR 

TURBOCOMPRESSOR 

BLOCK CYLINDER 

90161 1 100802 

26161112110 

236 1002024A 

236 1002040 

E A 

E A 

E A 

I €A 

240H 1118010 B 

240H 11180118 

240H 100201 2H 

€A 

E A 

E A 

240T 101 7040 A 3  

201 T 1 105540 

236-1 004002 A 3  

240-1008098 

240T 1009040 A 2  

1111008 20 

201 1117038A2 

240-1 30701 0-A 

45 7371 0209 

457375 1471 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 



SHARYN GOL TABLE 1 2 2 PRIORITY BASIS 

TOTAL COST - US DOLLARS $5 423 671 

MORRSION KNUDSEN COMPANY EMERGENCY HEAT and POWER PROJ NO 1 MATERIALS AND SPARE PARTS LIST 

SHARGOL XLS 

SOURCE 

CNTRY 

SEAIRR 

TOTALS 

TOTAL 

COST$ 

NEED 

DATE 

COMMENTS LOC PRIORITY 

NUM 

UNIT 

COST$ 

DESCRIPTION NUM PART 

NUMBER 

UNIT 

NAME 

UNITS QNT 



SHIVEE OVOO TABLE 1 2 3 PRIORITY BASIS 

MORRSlON KNUDSEN COMPANY EMERGENCY HEAT and POWER PROJ NO 1 MATERIALS AND SPARE PARTS LIST 

\ Page 1 OF 3 - 
-L 

SHlVOVO XLS 4/22/93 3 49 PM 



SHIVEE OVOO TABLE 1 2 3 PRIORITY BASIS 

d\ Page 2 OF 3 

c\ 

MORRSION KNUDSEN COMPANY EMERGENCY HEAT and POWER 

TOTAL 

COST$ 

$100 OOO 

$3 392 

$4 081 

UNIT 

COST$ 

PROJ NO 1 

SEAIRR 

TOTAL $ 

DESCRIPTION 

PUMP PART 

UNIT 

NAME 

WATERP 

. 
PRIOR IT^ 

NUMBER 
I 

1 

- 

NUM 

29 

SPARE PARTS LIST 

COMMENTS 

MATERIALS 

SOURCE 

CNTRY 

CIS 

CIS 

CIS 

CIS 

USA 

USA 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

PUMP PART 

PUMP PART 

TOTAL COST US DOLLARS 

6 CT 132 AMPIHR 12V 

6 CT 182 AMPIHR 12V 

ENGINE 

COllTR PINS 

COTTER PINS 

BLOCK ENGINE 

PACKING 

RINGS 

PACKING SETS UPPER 

PACKINGSETS LOWER 

PACKING SETS 

PACKING 

ENGINE REBUILD KIT 

GUSHING 

PACKING UPPER 

PACKING LOWER 

RING SETS 

RING SETS 

RING SETS 

PISTON RING SETS 

PART 

NUMBER 

ESB 8 40-1 6 5  

AND 

NEED 

DATE 

1 Sep 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Sap 9 3  

1 Sep 9 3  

1 Jan 9 4  

1 Sep 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Sep 9 3  

ESB 10-12060 

ESB-10-120-60 

D l 6 0  

1434 

2971 

51  0 1  2 cb 

40201 

40210 

A 2301 131 6 0  c b n l  

A2301 1031 1 

A23 0 1  1031 2 AN2 

14  0 2  101 cb 

1 0 2  ~ O C P  

03325 

023  0 2  10002 AN1 

A23 0 10004 DN1 

A27 00 0 1  1 

027 00 0 2 4  

A27 00 0 4 3  

03694 1 c p  

WATERP 

WATERP 

WATER P 
BATTERIES 

BAlTERlES 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

1 

1 

1 

2 
2 
2 

2 

2 

2 

2 

2 

2 

2 

2 

LOC 

SO 

UNITS 

E A 

30 

31 

32 

154 

159 

1 

2 

3 

4 

5 

6 

7 

8 

9 

CIS 

CIS 

CIS 

CIS 

QNT 

0 8  

2 

2 

2 

2 

2 

2 

2 

2 
2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

GENERATOR BELT 

FAN BELTS 

WATER WMP 

OIL WMP 

CYLINDER LINER 

RING SETS 

CRANKSHAFT 

PISTON 

PACKING 

FILTER 

FILTER 

RING 

PACKING 

SPRAYER 

1 Ssp 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Sap 9 3  

E A 

E A 

E A 

E A 

SET 

E A 

E A 

EA 

E A 

E A 

SET 

SET 

SET 

EA 

SET 

E A 

SET 

ET 

SET 

SET 

SET 

SET 

5X9X1090 

1 6 x 1  1 X1650 

1 6  0 8  140 cp 

29 0 9  124 cp 

01  4 6 6  

51  0 3  115 c p  

1 6 0 3  1 1 2 0 c p  

51  0 3  103  

700-40-2886 

A41 20 000-1 c p  

A41 1 0  000 0 2  

40843 

40269 

1 4 6 9  1 0 7 1  c p  1 

SO 

SO 

SO 

SO 

SO 

0 8  

2 

2 0  

2 0  

0 75  

12  

12  

0 75  

2 5 

25 

5 

5 

5 

5 

1 

2 5 

5 

5 

7 5 

7 5 

7 5 

1 

E A 

E A 

E A 

E A 

E A 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

so 
SO 

so 
SO 

SO 

SO 

SO 

SO 

SO 

10 ISM ENG PTS 

5 

5 

2 5 

2 

3 

169 6 

204 0 6  

11 

12  

13  

14  

15 

16  

17 

18  

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

3 3  INJECTOR FITTINGS 

E A 

E A 

SET 

E A 

E A 

E A 

E A 

E A 

EA 

ISM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

S M  ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

S M  ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 1 4 6 9  117 1 c p  IEA 25 SO I I 

25 

1 

2 5 

5 

10 

1 0  

25 

2 5 

25 

SO 

SO 

SO 

SO 

so , 
SO 

SO 

SO 

SO , 



"\ .---- 
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TOTAL COST US DOLLARS $9 439 577 

SHIVOVO XLS 



ADUUNCHULUUN MINE TABLE 1 2 4 PRfORlTY BASIS 

G'. 
Page 1 OF 1 

TOTAL COST US DOLLARS $77 623 

ADULCH XLS 



OTHER MINES TABLE 1 2-5 PRIORITY BASIS 

Page 1 OF 7 OTMINE XLS 4/22/93 3 47 PM 



Page 2 OF 7 
a 

OTHER MINES TABLE 1 2-5 PRIORIN BASIS 

OTMINE XLS 

1 

SOURCE 

CNTRY 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

and POWER 

TOTAL 

COST$ 

$90 000 

MATERIALS 

NEED 

DATE 

1 Ssp 93 

1 Ssp 93 

1 Sep 93 

1 Ssp 93 

1 Ssp 9 3  

1 Sep 93 

1 Ssp 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Ssp 93 

1 Sap 93 

1 Sep 93 

1 Sep 9 3  

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sep 9 3  

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Ssp 93 

1 Sep 9 3  

1 Ssp 93 

1 Sep 93 

1 Sep 93 

1 Ssp 9 3  

1 Sep 9 3  

1 Sap 93 

1 Sep 9 3  

1 Sep 93 

PROJ NO 

S E A M  

TOTAL $ 

KNUDSEN COMPANY 

UNIT 

NAME 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

,KRAZ 

KRAZ 

MORRSION 

PRIORIW 

NUMBER 

1 

1 

1 

1 

1 

1 

1 

1 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

AND SPARE PARTS LIST 
- 

COMMENTS 

- 

DESCRIPTION 

RADIATOR 

MAGNETO 

CARBURATOR 

GENERATOR 

STARTER 

TRUBO COMPRESSOR 

FUEL SYSTEM UPPER 

TOTAL COST US DOLLARS 

ENGINE 

SHIM 

SHIM 

SHIM 

CLIPS 

ENG RING SETS 

ENG MOUNTS 

SHAFT 

BLOCK 

RING 

RING 

OIL INS 

PIPE 

P I E  

CYL WIPER COLLAR 

HEAD C76G 

RING 

PACKING 

PACKING 

LINER CYLINDER 

ROCKER ARM 

RING 

SEAL 

GEAR 

COLLAR 

SHAFT 

SPACERS 

SPACERS 

VALVE 

VALVE 

ROD PUSH 

PACKING 

NUM 

36 

37 

38 

39 

40 

41 

42 

43 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

UNITS 

E A 

E A 

- E A 
E A 

E A 

E A 

E A 

E A 

€A 

EA 

EA 

E A 

E A 

E A 

E A 

EA 

€A 

EA 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

€A 

€A 

E A 

E A 

E A 

E A 

EA 
E A 

E A 

EA 

€A 

PART 

NUMBER 

1304130101 cp 

M 149A 

113 110-70-11 

69 063701 

CT 230E 

111 30001 10 

16 67 1 cp 

238M 10001 86 

238 100010282Rl 

238 100010282 

23831 0001 04 V2 

256 1001005 A1 

236 100010682 

236 100100801 

2383 1000107 V2 

238 100201 2 82 

236 100202 A 

236 1002040 

2361002272 

238 1003290-V 

238 1003291 V 

236 1002314 B 

238 100301 3 D 
237 10031 14 V 

238 1003210 V2 

238 1003270 

236 1004008 

236-1004045 V2 

400-1 004030-80 

201 1005034 83 

236 1005030-A 

236 1005160-A2 

238 1006015 6 2  

236 1006026 AR 

236-1 006037 AR 

236 1007010-V 

236-1007015 V4 

236 1007176 A 

236 1008050 

2 

2 

2 

2 

2 

2 

2 

2 

1 Sep 93 

1 Sep 93 

1 Ssp 9 3  

1 Sep 93 

1 Sep 9 3  

1 Ssp 93 

1 Sep 9 3  

1 Sep 93 

1 Sup 9 3  

QNT 

7 5 

7 5 

7 5 

6 

6 

4 5 

4 5 

4 8 

25 6 

25 6 

25 6 

40 

160 

24 

6 4 

3 2 

40 

32 

8 

8 

8 

32 

8 

8 

80 

80 

128 

32 

32 

32 

32 

80 

1 6 

48 

38 4 

40 

40 

33 6 

40 

- 

25 

26 

27 

28 

29 

30 

31 

32 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

LOC 

O f  

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

EMERGENCY HEAT 

UNIT 

COST$ 



OTHER MINES TABLE 1 2-5 PRIORITY BASIS 

36T1106288 A2 

2 65 KRAZ DISCS 230-1 601 690-6 E A 8 OT URK 1 Ssp 93 

2 66 KRAZ DISCS 230-1 601 094 E A 8 OT URK 1 Ssp 93 

2 67 KRAZ DISCS 238 1601130 B E A 8 OT URK 1 Sep 93 

2 68 KRAZ DISCS 238 1601 131 E A 12 OT URK 1 Sep 93 - 
2 69 KRAZ BRAKE FRICTION PLATE 236-1 601 138 A3  E A 40 OT URK 1 Ssp 93 

2 70 KRAZ COUPLING 236 1601 180-82 EA 8 OT URK 1 Ssp 93 

2 71 KRAZ GEAR BOX 236NT 1700003 €A 6 4 OT URK 1 Sep 93 

2 72 KRAZ BOX 257 18000020 V2 E A 1 6 O T  I URK I 1 ~ e p  93 

Page 3 OF 7 OTMINE XLS 



OTHER MINES TABLE 1 2 5 PRIORITY BASIS 

MORRSION KNUDSEN COMPANY EMERGENCY HEAT end POWER PROJ NO 1 MATERIALS AND SPARE PARTS LIST 

a Page 4 OF 7 a OTMINE XLS 4/22/93 3 47 PM - 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

1 Sep 9 3  

1 Sap 93 

1 Sep 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

200  3501 105 

210  3501136-A2 

200  35021 0 5  A 

130-3509009 1 1 

4573711587 

1112 3702 

VK318T 3704000 

2501 370805 

P305 3709000 

FRlC PLATES SHOE 

LEVER 

FRlC PLATES SHOES 

COMPRESSOR 

GENERATOR 

REGULATOR 

SWITCH 

ELECTRO BRUSHES 

SWITCH 

240  

6 4  

240 

6 4  

1 6  

1 6  

8 

208  

1 2  

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

2 

2 

2 

2 

2 

2 

2 

2 

2 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

104 

105 

106  

107 

108  

109 

110  

111 

112 



OTHER MINES TABLE 1 2 5 PRIORITY BASIS 

Page 5 OF 7 

2 116 KRAZ LAMPS A 24 60-40 E A 320 OT URK 1 Sep 9 3  

2 117 KRAZ FILTERS FG122 371 1200-V E A 24 OT URK 1 Sep 9 3  

2 118 KRAZ LAMPS A24 324 EA 320 OT URK 1 Sep 93  

2 119 KRAZ LAMPS A 24 2 EA 320 OT URK 1 Sep 93  

2 1 2 0  KRAZ LAMPS A 24 5 EA 320 OT URK 1 Sep 9 3  

2 121 KRAZ LAMPS A 2 4 2 1  2 E A 320 OT URK 1 Sap 9 3  

2 

2 

2 

2 

2 

2 

122 

123 
- 

124 

125 

126 

127 

KRAZ 

KRAZ 
- 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

SPEEDOMETER 

RCLAY 

RECIEVER 

SENSOR 

AMP METER 

PRESSURE GAUGE 

CP135 3802010 

RC401 3726010 

YK143 380701 0-64 

EM146 3806600D 

APl10 3811010 

MD103 3816010 

EA I 8 OT 

OT 

OT 

OT 

OT 

OT 

E A 

E A 

E A 

E A 

E A 

8 

3 2 

3 2 

6 4  

3 2 

URK 

URK 

URK 

URK 

URK 

URK 

1 Sep 9 3  

1 Sep 93  

1 Sep 93  

1 Sap 93  

1 Sep 93  

1 Sep 93  



Page 6 OF 7 OTMINE XLS 4/22\93 3 47 PM 

OTHER MINES TABLE 1 2 5 PRlORlW BASIS 

1 MATERIALS AND SPARE PARTS LIST MORRSION KNUDSEN COMPANY EMERGENCY HEAT 

SOURCE 

CNTRY 

CIS 

and POWER PROJ NO 

UNtT 

COST$ 

TOTAL 

COST$ 

3 

3 

3 

3 

3 

3 

NEED 

DATE 

1 Sep 9 3  

SEAlRR 

TOTAL $ 

3 

3 

COMMENTS 

1 

PART 

NUMBER 

24-12 1 CP 

A23 30 000 01  

700 40-2049 

113 1107011 

51 07 102 CP 

07146 1 CP 

95000 

51 08 113CP 

130Y 13 010 1 

738 4 CP 

M I49  A3 

DESCRIPTION 

GEAR BOX 

FILTER 

PACKING SEALS 

CARBURATOR 

SUPPORT BRACKET 

ENGINE HEAD 

FUEL SYS CENTRIFUGE 

FAN BLADES 

RADIATOR 

BRAKE DISC 

MAGNET SOLENOID 

PRIORITY 

NUMBER 

3 

55 

56  

57 

58  

59 

60  

- 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

MIDDLE CUlTlNG EDGE 

END CUTTING EDGE RT 

END CUTTING EDGE LEFT 

TRACK ASSEMBLY 

DEFLECTOR RK GUARD 

DEFLECTOR RK GUARD 

TI30  DOZER 

TI30  DOZER 

TI30 DOZER 

T I  30 DOZER 

TI30  DOZER 

T I  30 DOZER 

5 3  

54  

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

UNITS 

E A 

E A 

E A 

E A 

EA 

E A 
E A 

E A 

E A 

E A 

EA 

STARTER 

GENERATOR 

RELAY STARTER 

DISTRIBUTOR 

DRIVE SHAFT 

CYLINDER POWER 

CYLINDER 

ELEMENT FILTER 

PUMP BRAKE 

MECH 

SUPPORT 

SHAFT 

GEAR 

FRICTION CLUTCH PADS 

SERVICE MECH 

FAN BELT 

NUM 

22 
1 Sep 9 3  

1 ssp  9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 93  

1 Sep 9 3  

1 Sap 93  

12 E A 

D3110AXPO2M) lO 

D661 02001 02  

D661 02  002 02  

24 22 1 

2204 

2205 

IDLER PULLEY TI30  DOZER 

Tl3O DOZER 

EA 

E A 

E A 

SET 

€A 

E A 

1 Ssp 93  

1 Sep 93  

1 Sep 9 3  

1 Sep 9 3  

1 ssp  9 3  

1 Sep 93  

T I30  DOZER 

T130 DOZER 

T I  30 DOZER 

TI30  DOZER 

T i30  DOZER 

T I  30 DOZER 

Ti30 DOZER 

T I  30 DOZER 

TI30  DOZER 

TI30 DOZER 

TI30  DOZER 

T130 DOZER 

TI30  DOZER 

T l  30 DOZER 

TI30  DOZER 

,TI30 DOZER 

UNIT 

NAME 

TI30 DOZER 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

ST 230M EA 

70-3701 I EA 

OT 24 21 171 CP 

11 

4 

11 

QNT 

2 

38 

23 

9 

3 

5 

4 

3 

8 

11 

11 

T I30  DOZER 

TI30  DOZER 

TT30 DOZER 

TI30 DOZER 

TI30  DOZER 

T I  30 DOZER 

TI30  DOZER 

Tl3O DOZER 

Tl3O DOZER 

TI30  DOZER 

33  

34 

35 

36  

37  

38  

39 

40  

41 

42 

43  

44 

45 

46  

47 

48 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

1 Sep 9 3  

1 Sep 93  

1 Ssp 9 3  

1 Ssp-93 

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Sap 9 3  

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

RR 036281 

FILTER 

2 

2 

2 

2 

150 

150 

OT 

OT 

OT 

LOC 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

1 Ssp 93  

1 Sep 9 3  

1 Sep 9 3  

t Sap 93  

1 Sep 9 3  

1 Sep 9 3  

1 Ssp 93  

1 Sep 9 3  

1 Sep 93  

1 Sap 93  

1 Ssp 93  

1 Sap 9 3  

1 Sep 93  

1 Sep 93. 

1 Sep 9 3  

€A 

A 410000-A CP EA 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

I 

R 150 A3T001 

50  14  113 

18  26 270 CP 

DP 26 C 06  140 

49 

5 0  

51 

52 

T I30  DOZER 

Tl3O DOZER 

TI30  DOZER 

TI30  DOZER 

45 

E A 

E A 

E A 

3 

12 

12 

8 

EA 

E A 

E A 

E A 

WLLEY WHEEL 

DRIVE PULLEY 

DOUBLE PULLEY 

FILTER 

OT 

2 

2 

4 

OT 

OT 

OT 

OT 

EF 0 1  00 CP 

14 71 3 CP 

1 7 7 4 8 C P  

17 74 284 

16-74 10 CP 

1 7 0 1  22 

24 16  101 CP 

21 1 7 4 C P  

(18360 01 CP 

24 21 146 CP 

24 21 169 CP 

24 21 170 CP 

A 410000-2 

105 

2 

2 

3 

2 

2 

5 

4 

9 

( E A 
E A 

E A 

E A 

E A 

EA 

E A 

E A 

E A 

E A 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

O f  

2 



OTHER MINES TABLE 1 2-5 PRIORITY BASIS 

TOTAL COST U S  DOLLARS $381 819 

MORRSJON KNUDSEN COMPANY EMERGENCY HEAT and POWER PROJ N O  1 MATERIALS AND SPARE PARTS LIST 

OTMINE XLS 

NEED 

DATE 

1 Sep 93  

1 Sep 9 3  

1 Sep 9 3  

1 Ssp 93  

1 Sep 93  

1 Sep 93  

1 Sep 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Ssp 93  

1 Sep 93  

1 Sep 9 3  

1 Sep 93  

1 Ssp 93  

SOURCE 

CNTRY 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

COMMENTS SEAlRR 

TOTAL t 

$135 000 

UNIT 

COST) 

LOC 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

CIS 1 Sep 93  

CIS I 1 Sap 9 3  

TOTAL 

COST$ 

OT 

OT 

OT 

OT 

O f  

OT 

OT 

OT 

OT 

OT 

OT 

OT 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

UNITS 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

EA 

E A 

E A 

E A 

E A 

PART 

NUMBER 

40201 

40210 

40944 CP 

14  02  101 CP 

16-02 106 CP 

14  0 2  32 

1 4 0 2 3 3 V  

10663 1 

10664 1 

50-12 12  CP 

18  14  133 CP 

1 8  1 4  135 CP 

1 8  14  78  

5 4 8 x 2 8  6 

1 Sep 9 3  

1 Sop 9 3  

1 Ssp 93  

1 Sop 93  

1 Sop 93  

1 Sep 93  

1 Sep 93  

1 Sep 93  

1 Sep 93  

1 Sep 93  

QNT 

60 

15 

3 8  

3 8  

15 

8 

8 

8 

8 

2 

2 

3 

2 

3 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

N1 35x28 2 

24 1 6  103 CP 

51  67 10  CP 

1 6  67 102 CP 

1 6 6 7  108CP 

738 4 CP 

72118 CP 

111 30 1 2 3 0 0  

92  55 

21 0 9  1 

51 6 7  11 CP 

PRIORIW 

NUMBER 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

5 

8 

2 

27 

27 

8 

4 

15 

2 

2 

2 

UNIT 

NAME 

T I  30 DOZER 

T I 3 0  DOZER 

T I  30 DOZER 

Tl3O DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

NUM 

61 

62  

6 3  

64 

65 

6 6  

67 

6 8  

69 

70  

71 

72 

73  

74  

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

DESCRIPTION 

PACKING TRACKS ADJ 

RING 

CYLINDER PACKING 

CYLINDER 

HEAD CYLINDER 

VALVE 

VALVE 

PIPE 

PIPE 

GEARBOX 

COUPLING ------ 
DISC 

COUPLING 

COLLAR 

T I 3 0  DOZER 

T130 DOZER 

T130 DOZER 

T 130 DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

Tl3O DOZER 

Tl3O DOZER 

T I 3 0  DOZER 

Tl3O DOZER 

T I 3 0  DOZER 

T I  3 0  DOZER 

75 

76  

77 

78 

79  

8 0  

81 

82  

8 3  

84 

85 

86  

RING 

DISC 

PUMP 

PISTON PUMP 

PUMP PISTON 

DISC 

COUPLING 

RING 

ROTOR 

RADIATOR 

PUMP 

TOTAL COST US DOLLARS 
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BAGA NUUR MINE TABLE 1 3 1 SOURCE BASIS 

MORRSlON KNUDSEN COMPANY 

~ I O R I N  1 NUM I UNIT DESCRIPTION I PART 

NUMBER NAME NUMBER 
I 

3 54 KRAZ ENG MOUNTS 256-1 302025 E A 1 

3 55 KRAZ ENGI MOUNTS 256-1302139 E A 1 

3 56 KRAZ RODS 2148 1303010 E A 

3 57 KRAZ RODS 255 130301 2 E A 9 

EMERGENCY HEAT and POWER PROJ NO 1 MATERIALS AND SPARE PARTS LIST 

LOC UNIT TOTAL SEA/RR SOURCE NEED COMMENTS I 
1 I COST$ ( COST$ (TOTAL $ 1  CNTRY ( DATE ( 

! BA I I I ~URK f I ssp 931 
- - -  -- 

/ BA URK 1 Sep 93 

B A URK 1 Ssp 93 
I 

B A URK 1 Sep 93 

B A URK 1 Sep 93 

B A URK 1 Sep 93 

I BA URK 1 Ssp 93 

B A URK 1 Sep 93 

B A URK 1 Sep 93 

B A URK 1 Sep 93 

BA URK 1 Sep 93 

B A URK 1 Sep 93 

BA URK 1 Ssp 93 

B A URK 1 Sep 93 

B A 
- 

URK -1 Sap 9 3  
- 

B A URK 1 Sap 93 

B A URK 1 Sep 93 

BA URK 1 Sep 93 

BAGS > 



BAGA NUUR MINE TABLE 1 3 1 SOURCE BASIS 
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BAGA NUUR MINE TABLE 1 3-1 SOURCE BASIS 

Page 6 OF 19 BAGS XLS 

AND SPARE PARTS LIST 

COMMENTS 

60% I SEPT 83 60% I JAN BO 

MATERIALS 

NEED 

DATE 

SPLIT 

1 Sep 93 

1 Ssp 9 3  

1 Ssp 93 

1 Sep 93 

1 Sep 93 

1 Ssp 93 

1 Sep 93 

1 Sep 93 

1 Ssp 93 
1 Sep 93 

1 Sep 93 

1 Ssp 93 

1 Ssp 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Ssp 93 

1 sop 93 

1 Sap 93 

1 Sep 93 

1 Sep 93 

1 Sep 9 3  

1 Sep 93 

1 Sap 93 

1 Ssp 93 
1 Ssp 9 3  

I 1 ssp  93 

1 Ssp 93 

NO 1 

SOURCE 

CNTRY 

SWD 

SWD 

POL 

POL 

POL 

POL 

POL 

POL 

POL 

POL 

POL 

POL 

POL 

POL 

POL 

POL 

POL 

POL 

POL 

POL 

POL 

POL 

POL 

POL 

POL 

POL 

POL 

POL 

POL 

POL 

MORRSION KNUDSEN COMPANY EMERGENCY HEAT and POWER PROJ 

1 Sep 93 

1 ssp 93 

1 Ssp 93 

1 Ssp 93 

1 ssp  93 

1 Sep 93 

1 Sep 9 3  

I 1 Ssp 93 

POL 

POL 

POL 

POL 

POL 

POL 

POL 

POL 

SEAlRR 

TOTAL $ 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

POL 1 Sap 93 

UNIT 

COST$ 

$1 90 00 

1 

1 

1 

1 

1 1 37 JDUMPCAR ]DOOR ACTUATOR ARMS 1634 46-020-2 
> 

TOTAL 

COST$ 

$304 ooo 

ONT 

1 600 

UNITS 

TONNE 

29 

30 

31 

32 

E A 16 BA 

LOC 

BA 

8 

8 

4 

6 4  

200 

8 

4 

20 

2 

2 

4 

16 

16 

4 
20 

20 

8 

3 2  

3 2  

600 

4 

4 

2 

16 

PART 

NUMBER 

8 

4 
DUMPCAR 

DUMPCAR 

B A (  
BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

PANEL LOCKS LEFT 

DESCRIPTION 

AN BLASTING PAILL 

634-01 010-2 

200000 ENULSION 

SIDE PANELS 

FRONTPANEL 

DUMPCAR 

UNIT 

NAME 

EXPLOSIVES 

1 

L 

PRIORITY 

NUMBER 

1 

E A 

634 01 000-0 cb 

634040003 

DUMPCAR 

'DUMPCAR 

COUPLING SHOCK ABS 

COUPLING SHOCK SLIDE 

COUPLING SH A 6  LK 

COUPLING LOCK 

LOCKHOLDER 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

1 

1 

BA EXPLOSIVES 

DUMPCAR 

DUMPCAR 

3 

NUM 

50 

1 

1 

1 

, $0 66 KG 

E A 

E A 

BA 

BA 
1 

1 

33 

34 

8 

8 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

53 

1 

2 

1 

$132 000 

------- 27 

28 

COUPLING TRIPPER 

COUPLING HINGE PINS 

106-00-001 

106 0 2  00-2 

106 00602 2 

10601 002 

106 01 003 0 

1 1 35 
1 1 36 

B A ~  

BA 1 

4 E A 

€A 

€A 

E A 

E A 

E A 

EA 

E A 

€A 

E A 

E A 

E A 

E A 

E A 

E A 

EA 

E A 

EA 

€A 

E A 

E A 

E A 

€A 

PANEL LOCKS RIGHT 

PANELSUPPORTS 

SINGLE ACTION CYLINDER 

PISTONCOLLARS 

DOUBLE ACTION CYL 

DOUBLE ACTION PISTON 

DISTRIBUTION VALVES 

ROD EQUALIZER 

BOGGEY CONNECTOR 

SQ AXLE CAP ENDS 

OUTSIDE SPRING 

INSIDE SPRING 

SET SH ABSORBERS 

FRAME 

SMALL BRAKE LOCKS 

WSHRDS BRAKE PDS 

FRAME ENDS RIGHT 

FRAME ENDS LEFT 

BRK PADS COMP W L Y  

WHEEL PAIRS 

WHEELPACKING COVER 

BOGGEY CONNECTORS 

DISTRIBUTOR VALVE 

12 

4 
DUMPCAR E A 

E A 

E A 

DOOR ACTLATOR ARMS 1634 46-010 

I634 01 020 2 

634 01 150 cb 

640-45 010 cb 

45 129 

640 45 010 1 

640 45 105 2 

372 000 1 9 

522 00-003 0 

522 00 010 1 

74 10 116 

522 38 001 0 

522 38 002 0 

522 38 016 0 

4686 6061 40 01 6 

46 03 015 

61 40 133 

61 40 110 

61 40 120 

TY 38-114 79 72 

61 10 046 

TY 519 0 7  

522 00-020 1 

--- 
DUMPCAR 

EA I l6& 

106 01 0050 

106 00-012 0 

E A 

€A 

EA 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

8 

4 

16 

5 

6 

7 

8 

9 

10 

1 1  

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

AUTO COUPLING HEAD 

€A 

E A 

8 

12 

1 

1 

1060000 

25 

26 

E A 





BAGA NUUR MINE TABLE 1 3-1 SOURCE BASIS 

MORRSION KNUDSEN COMPANY EMERGENCY HEAT and POWER PROJ NO 1 MATERIALS AND SPARE PARTS LIST 

-- 

1 6 HEAT PLT FRONT PACKING TI97 01 001 EA 5 BA I CIS 1 ssp 93 

1 7 HEAT PLT MIDDLE PACKING TI97 01 002 E A 5 BA CIS 1 Sep 93 

1 8 HEAT PLT END LEFT PACKING T82 01 001 EA 5 BA CIS 1 Sep 93 

1 9 HEAT PLT RlQHT PACKING TB2 01 002 E A CIS 5 BA 1 Sep 93 
- - 

1 10 HEAT PLT MIDDLE PACKING T82 01 003 E A 51 BA CIS 1 Ssp 93 

momn NUM UNlT 1 DESCRIPTION I PART UNITS QNT LOC UNIT TOTAL SEAlRR SOURCE COMMENTS 

NUMBER 

1 

1 

1 

1 

1 

1 

1 
- 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

Page 8 OF 19 BAGS XLS 4/22/93 4 21 PM 

I 
23 

24 

25 

26 

27 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

37 

1 

2 

3 

NAME 

COAL LOAD 

COAL LOAD 

COAL LOAD 

COAL LOAD 

COAL LOAD 

DRILL PARTS 

DRILL PARTS 

DRILL PARTS 

DRILL PARTS 

DRILL PARTS 

DRILL PARTS 

DRlLL PARTS 

DRILL PARTS 

DRILL PARTS 

DRlLL PARTS 

DRlLL PARTS 

DRlLL PARTS 

DRILL PARTS 

DRILL PARTS 

DRILL PARTS 

DRILL PARTS 

DRILL PARTS 

DRILL PARTS 

DRILL PARTS 

ELEC EQUIP 

HEATPLT 

HEAT PLT 

HEAT PLT 

CRUSHER COLLAR 

CRUSHER COLLAR 

CRUSHERSHIM 

CRUSHER BEARING 

TOTALCOST US DOLLARS 

TRACK PADS 

TRACK RAILS 

LEVELING JACKS 

SPROCKET 

SPROCKET 

SHOCK ABSORBER 

SHOCK ABSORBER 

COMPRESSOR SUPP 

CARTRIDGE 

DRlLL STEEL 

BUSHING 

BUSHING 

HYD DISTRIBUTOR 

HYD PUMP 

3 SPEED MOTOR 

PULL DOWN CABLE 

HYD PUMP 

HYD PUMP 

TOTAL COST US DOLLARS 

SYNC MOTOR 

CHAIN - -  

HOLDER 

HOLDER 

NUMBER 

8752 79 

8752 79 

3450-01 01 1 

GOST 5721 75 

31 001 008 34 

31 001 008 000 

B59 14 240 

31C 15201206 

859 14 052 

8122 22 11 015 

8122 22 00 155 

8122 0017 000 

10 10 080 

722 22 11 00 

31 001 008 037 

31 001 008 102 

R102 A4 A222 50 

61 12 22 

3X50+1X16 

N 403E TY2 653260 70 

BG 12 22 MI TY2 05 

CDE 2 15 34 642 

908000  

T9 05 002 

T9 05 001 

6 3 0 2  

4 

4 

2 

2 

30 

1 

3 5  

2 

2 

5 

3 

0 5  

2 

2 

30 

30 

5 

- 3 - 
2 5  

300 

2 5  

5 

1 

125 

100 

100 

500 --- 

f 
E A 

E A 

E A 

€A 

SET 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

€A 

E A 

E A 

E A 

E A 

E A 

E A 

M 

EA 

E A 

E A 

M 

E A 

€A 

E A 

BA 

BA 

BA 

BA 

B A 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

B A 

BA 

BA 

BA 

BA 

BA 

COST* COST$ 

$315 000 

$150000 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

TOTAL $1 

1 Sep 93 

1 Sap 93 

1 Sep 93 

1 Sep 93 

1 Ssp 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Ssp 93 

1 Sap 93 

. 1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Ssp 93 

1 Sep 93 

1 Ssp 93 

1 Sep 93 

1 Sap 93 

1 Jan 94 

1 Sep 93 

1 Sep 93 

1 Sep 93 

CNTRY 

CIS 

CIS 

CIS 

DATE 

1 Sep 93 

1 Ssp 93 

1 Ssp 93 

( 



BAGA NUUR MINE TABLE 1 3 1 SOURCE BASIS 

MORRSION KNUDSEN COMPANY 

m l o ~ l n  NUM UNIT DESCRIPTION I PART 

NUMBER NAME 1 NUMBER 

1 13 HEAT PLT CONNECTING LINK 1 ~ 8 2  00 018 

1 1 22 IHEAT PLT  CHAIN 19x27 2319 70 

FT SHFT WI HALF COUP 

1 14 RAIL MAT TRACK SWITCH P65 LEJT 

1 15 RAIL MAT Y RAIL PSO-DIRECT LEFT 

1 16 RAIL MAT Y RAIL P50-DIRECT RIGHT 

1 17 RAIL MAT YRAlL P50 BENDED RIGHT 

EMERGENCY HEAT and POWER PROJ NO 1 MATERIALS AND SPARE PARTS LIST 

UNITS QNT LOC UNIT TOTAL SEAlRR SOURCE NEED COMMENTS 
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BAGA NUUR MINE TABLE 1 3 1 SOURCE BASIS 

- Page 10 OF 19 BAGS XLS 4/22\93 4 21 PM 
4.- 

PROJ 

SEAlRR 

TOTAL $ 

AND SPARE PARTS LIST 

COMMENTS 

-- 

NO 1 

SOURCE 

CNTRY 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

HEAT end POWER 

TOTAL 

COST$ 

$105 000 

MATERIALS 

NEED 

DATE 

1 Sep 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Jan 9 4  

1 Sep 9 3  

1 Jan 9 4  

1 Sep 9 3  

1 Jan 9 4  

1 ssp 9 3  

1 Jan 9 4  

1 Ssp 9 3  

1 Jan 9 4  

1 Sep 9 3  

1 Jan 94, 

EMERGENCY 

UNIT 

COSTS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

1 Sep 9 3  

1 Jan 9 4  

1 Ssp 9 3  

1 Jan 9 4  

1 Sep 9 3  

1 Jan 9 4  

1 Sep 9 3  

1 Jan 9 4  

1 Ssp 9 3  

1 Jan 9 4  

1 Sep 9 3  

1 Jan 9 4  

1 Sap 9 3  

1 Jan 9 4  

1-Sep 9 3  

1 Jan 9 4  

1 Sep 93 

1 Jan 9 4  

1 Ssp 9 3  

PART 

NUMBER 

GOST6436-75 

GOST6436-75 

GOST6436-75 

GOST6436-75 

GOST6436-75 

GOST6436 75  

GOST6436 75  

GOST6436 75  

GOST6436-75 

GOST6436 7 5  

GOST6436-75 

GOST6436-75 

GOST6436-75 

GOST6436 75  

NFT A 

NFT A 

NOVC 5 A  

NOVC 5 A  

ST 6 

ST 6 

2162 0 0  V 

2162 00 V 

86-00 OOV 

86-00-OOV 

7165 

7165 

19402 00-00 

LOC 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA - 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

UNITS 

SET 

SET 

TONNE 

K M  

KM 

K M  

KM 

KM 

KM 

KM 

K M  

KM 

KM 

KM 

KM 

K M  

KM 

€A 

E A 

E A 

E A 

€A 

E A 

E A 

E A 

E A 

EA 

EA 

EA 

E A 

€A 

E A 

E A 

E A 

DESCRIPTI ON 

RAIL INSOLATOR P50 

RAIL INSOLATOR P65 

CRESOTA SLEEPER 

TOTALCOST US DOLLARS 

SIGNAL CABLE * 
SIGNAL CABLE 

SIGNAL CABLE 

SIGNAL CABLE 

SIGNAL CABLE 

SIGNAL CABLE 

SIGNAL CABLE 

SIGNALCABLE 

SIGNAL CABLE 

SIGNAL CABLE 

SIGNAL CABLE 

SIGNAL CABLE 

SIGNAL CABLE 

SIGNAL CABLE 

ROAD TRANSFORMER 

ROAD TRANSFORMER 

ROAD TRANSPORMER 

ROAD TRANSPORMER 

SIGNAL TRANSFORMER 

SIGNAL TRANSFORMER 

SWITCH RELAY 

SWITCH RELAY 

RECTIFIER 

RECTIFIER 

RESISTOR 

RESISTOR 

SWITCHING GEAR BOX 

SWITCHING GEAR BOX 

LAMPSFOR LlNZ 

LAMPSFOR LlNZ 

FRAMEWORK 

QNT 

180 

165 

3 

1 

1 

1 

1 

1 

1 

2 

2 

2 

2 

2 

2 

1 5  

1 5  

1 5  

1 5  

15 

1 5  

25 

25 

25 

25 

25 

2 5  

25 

25 

5 

5 

250 

250  

5 

KNUDSEN COMPANY 

UNIT 

NAME 

RAIL MAT 

RAIL MAT 

RAIL MAT 

RAIL MAT 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

NUM 

1 8  

19  

20 

21 

1 

1 

2 

2 

3 

3 

4 

4 

5 

5 

6 

6 

7 

7 

B 

8 

9 

9 

10 

1 0  

11  

11 

1 2  

1 2  

1 3  

1 3  

1 4  

1 4  

1 5  

1 5  

1 6  

va .,"" 

MORRSION 
b 

m~omn 

NUMBER 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 



BAGA NUUR MINE TABLE 1 3 1 SOURCE BASIS 

MORRSION KNUDSEN COMPANY 

m m n  NUM UNIT DESCRlFTlON PART UNITS QNT I 

2 1 EL€ MOTOR 20190 DRAGLINE A02 72 4Y2 30 KVT E A 2 

2 2 ELE MOTOR 20190 DRAGLINE A02 72 4Y2 22 KVT E A 2 

2 3 EL€ MOTOR 20190 DRAGLINE MPE 1000-630 YXLE E A 2 

2 1 16  ELE MOTOR IMISC ELEC MOTORS ~ B A O  62 4 17KVT 1 

2 1 17 ELE MOTOR /MISC ELEC MOTORS BAO 71 4 22KVT IEA I 1 

EMERGENCY HEAT and POWER PROJ NO 1 MATERIALS AND SPARE PARTS LIST 

I LOC 1 UNIT I TOTAL 1 SEAIRR 1 SOURCEI NEED I COMMENTS 

3; Page 11 OF 19 
= h 

BAGS XLS 



BAGA NUUR MINE TABLE 1 3-1 SOURCE BASS 

BAGS XLS 

AND SPARE PARTS LIST 

COMMENTS 

MATERIALS 

NEED 

DATE 

1 Jan 9 4  

1 Jan 94  

1 Jan 94 

1 Jan 94  

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94  

I Jan 94  

1 Jan 94  

1 Sep 93  

1 Sep 93  

1,Sep 93 

1 ssp 93  

1 Sep 93  

1 Sep 93 

1 Ssp 93  

1 Sep 93  

1 Sep 93 

1 Sep 93  

1 Sep 93  

1 Sep 93  

1 Sep 93  

1 Sep 93 

1 sop 93 

1 Sap 93  

I Sep 9 3  

1 Sep 93 

1 Sep 93  

1 Sep 9 3  

1 Sep 93 

1 Ssp 93  

NO 1 

SOURCE 

CNTRY 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

PROJ 

SEAIRR 

TOTAL $ 

MORRSlON KNUDSEN COMPANY EMERGENCY HEAT and POWER 

PACKING SEALS CIS 1 Sep 93  

FUEL PUMP 111100820 E A 1 BA CIS 1 Ssp 93  

ELEMENT 1201 1117038 A2 E A 250, BA I I  CIS I 1 ssp 93, 

YM2 PARTS 

YM2 PARTS 

YM2 PARTS 

2 

2 

2 

[CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

TOTAL 

COST$ 

22 

23 

24 

QNT 

1 

1 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

€A 

€A 

E A 

€A 

E A 

E A 

UNITS 

E A 

E A 

3 

500 

50  

4 

4 

1 

1 

60 

100 

240 1011014 

240 1017038 

238H 1 109080 

240H 11180108 

240H l l l S O l l B  

240H 1002012H 

901 61 1 1008-02 

26161112110 

236-1 002024A 

236-1 002040 

240T 101 7040 A3  

201 T 1 105540 

236-1004002 -- A3 

240-1008098 

PART 

NUMBER 

BAO 72 4 30KVT 

BAO 82 4 55KVT 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 
I 

BA 

2 

1 

2 

1 

LOC 

BA 

BA 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

€A 

E A 

E A 

€A 

PUMP 

ELEMENT 

ELEMENT 

TURBOCOMPRESSOR 

TURBOCOMPRESSOR 

BLOCK CYLINDER 

PUMP 

SPRAY INJECTOR 

RING 

RING 

ELEMENT FILTER 

ELEMENT 

RINGS 

PACKING SEALS 

DESCRIPTION 

MlSC ELEC MOTORS 

MlSC ELEC MOTORS 

2 

2 

2 

2 

2 

BA 

BA 

BA 

BA 
I 

UNIT 

COST$ 

BAO 100M4 3OKVT 

BAO 62 6 13KVT 

BAO 72 6 22KVT 

MTKE 4AC18054 

MTKE 4A10024YE 

MTKE 4A71A2YE 

DE 816Y2 

DEB 12 

MIXED BOOSTER 

240H 1004008D 

240 1000107 86  

236 1000106 84 

240 1000104 82 

240-1000104 P2 

240 1000104 P1 

240-100321 3 A3 

UNIT 

NAME 

ELE MOTOR 

EL€ MOTOR 

PRIORIW 

NUMBER 

2 

2 

50  

100 

100 

48  

MlSC ELEC MOTORS 

MlSC ELEC MOTORS 

MlSC ELEC MOTORS 

ELEC MOTORS 

ELEC MOTORS 

ELEC MOTORS 

SINGLE SHAFT EL MO 

HORlZ MOTOR 

GEN 30KW 115V 261 A 

CYLINDER 

CRANKSHAFT 

RINGS 

PACKING 

PACKING 

PACKING 

SEAL 

NUM 

18 

19 

8 

9 

10 

11 

( 12 

BA 

BA 

BA 

BA 

ELE MOTOR 

ELE MOTOR 

ELE MOTOR 

ELE MOTOR 

ELE MOTOR 

ELE MOTOR 

ELEC EQUIP 

ELEC EQUIP 

ELEC EQUIP 

YM2 PARTS 

YM2 PARTS 

YM2 PARTS 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

YM2 PARTS 

YM2 PARTS 

YM2 PARTS 

YM2 PARTS 

YM2 PARTS 

5 BA 

- - 

20 

21 

22 

31 

32 

33 

38 

39 

44 

1 

2 

3 

11 

1 

2 

2 

2 

132 

4 

132 

10  

5 

5 

100 

YMZ PARTS 

YM2 PARTS 

YM2 PARTS 

YM2 PARTS 

YM2 PARTS 

YM2 PARTS 

YM2 PARTS 

YM2 PARTS 

YM2 PARTS ---- 

2 

2 

2 

2 

2 

2 

2 - 
2 

2 

2 

2 

2 

2 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

13 

14  

15 

16 

17 

18 

19 

20 

21 

4 J Y M ~  PARTS 

5 

6 

7 

YM2 PARTS 

YM2 PARTS 

YM2 PARTS 



BAGA NUUR MINE TABLE 1 3-1 SOURCE BASIS 

AND SPARE PARTS LIST 

COMMENTS 

L *  P a g e 1 3 O F 1 9  BAGS XLS 4/22/93 4 21 P M  - 

MATERIALS 

NEED 

DATE 

1 Sep 9 3  

1 Sep-93 

1 Ssp 93  

1 Sep 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Sap 9 3  

1 Sep 93  

1 Sep 9 3  

1 Sep 93  

1 Ssp 93  

1 Sep 9 3  

1 Ssp 9 3  

1 Sep 93  

1 Sep 93  

1 Sep 9 3  

1 Ssp 9 3  

1 Sep 93  

1 Sep 93  

1 Sep 93  

1 Ssp 9 3  

1 Ssp 93 

1 Ssp 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Sep 93  

1 Sep 93  

1 Ssp 93  

1 Ssp 93  

1 Ssp 93  

1 Sep 93  

PROJ 

SEAlRR 

TOTAL $ 

HEAT and POWER 

TOTAL 

COSTS 

$12 500  

ef 

NO 1 

SOURCE 

CNTRY 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

EMERGENCY 

UNIT 

COST$ 

- 

UNITS 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

€A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

€A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

PART 

NUMBER 

240-1 307010-A 

4 5 7 3 7 1  0209 

4 5  7375 1471 

2301 1031 60 CBN 1 

0 1 4 6 8 2  

51  03-115 CP 

1 6  0 3  126 CP 

51 0 3  23 

700-40-2889 

F A41 20 000 01 CP 

A41 1 0 0 0 0  02  CP 

40843 

40269 

74116 

1 7 7 6 8 C P  

17  6 9  107 1 CP 

1 4  69 117 1 CP 

51  6 7  11 CP 

92 000 0 6  

NO36 85 770 

16-8 140 CP 

29 0 9  124 CP 

NS lOOA 3 P  

NS 3 2  Y WP 

24 1 2  1 CP 

A23 3 0  000 01 

700-40-2049 

113-1107011 

51 0 7  102 CP 

07146-1 CP 

95000 

51  OE113CP 

130Y 13  010-1 

738-4 CP 

DESCRIPTION 

PUMP 

GENERATOR 
-- 

STARTER 

TOTAL COST US DOLLARS 

PACKING 

THIMBLE 7 

RINGS 

CRANKSHAFT 

CYLINDER 

HYDRALICSEAL 

FILTER 

FILTER 

RING 

PACKING 

GEAR PINION 

REDUCTION GEAR 

FUEL INJECTORS 

SPRAYER 

WMP 

COMPRESSOR PIPING 

AIR INLET 

WATER WMP 

OIL PUMP 

HYDRALIC PUMP 

PUMP 

GEAR BOX 

FILTER 

PACKING SEALS ------ 
CARBURATOR 

SUPPORT BRACKET 

ENGINE HEAD 

FUEL SYS CENTRIFUGE 

FAN BLADES 

RADIATOR 

BRAKE DISC 

QNT 

2 5  

1 5  

1 5  

3 - - - - - - - - -  
1 0  

10 

0 6  

1 0  

4 8  

10 

10 

10 

3 

0 3 

0 1 

1 0  

10 

0 3  

1 

0 9  

1 

1 

0 6  

0 2  

0 2  

5 

3 

1 2  

0 4  

0 6  

0 5 

0 4  

1 

1 5  

KNUDSEN COMPANY 

UNIT 

NAME 

YM2 PARTS 

YM2 PARTS 

YM2 PARTS 

YM2 PARTS 

T I 3 0  DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

T130 DOZER 

TI30  DOZER 

T I 3 0  DOZER 

Tl3O DOZER 

T1 30 DOZER 

T1 30  DOZER 

T I 3 0  DOZER 

TI30  DOZER 

T I  30  DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

Tl3O DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

T I  30  DOZER 

T I 3 0  DOZER 

T I  30 DOZER 

T I 3 0  DOZER 

TI30 DOZER 

T I 3 0  DOZER 

MORRSION 

PRIORIN 

NUMBER 

2 

2 

2 

2 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 
< 

3 

3 - 
3 

3 

3 

LOC 

BA 

BA 

BA 

B A 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

NUM 

25 

26 

27 

28 

1 

2 

3 

4 

5 

6 

7 

8 

9 

1 0  

11 

12 

13  

14  

15 

16  

17 

1 8  

19  

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30  

31 



BAGA NUUR MINE TABLE 1 3-1 SOURCE BASIS 

Q-Q 
Page 14 OF 19 BAGS XLS 4/22/93 4 21 PM 

MORRSION 
t 

PR~ORIN 

NUMBER 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 - 
3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 
- - -  

3 

3 

3 

3 

DESCRIPTION 

MAGNET SOLENOID 

STARTER 

GENERATOR 

RELAY STARTER 

DISTRIBUTOR 

DRIVE SHAFT 

CYLINDER POWER 

CYLINDER 

ELEMENT FILTER 

PUMP BRAKE 

MECH 

SUPPORT 

SHAFT 

GEAR 

FRICTION CLUTCH PADS 

SERVICE MECH 

FAN BELT 

WLLEY WHEEL 

DRIVE PULLEY 

DOUBLE PULLEY 

FILTER 

IDLER PULLEY 

FILTER 

MIDDLE CUTTING EDGE 

END CUTTING EDGE RT 

END CUTTING EDGE LEFT 

TRACK ASSEMBLY 

DEFLECTOR RK GUARD 

DEFLECTOR RK GUARD 

PACKING TRACKS ADJ 

RING --- 
CYLINDER PACKING 

CYLINDER 

HEAD CYLINDER 

VALVE 

NUM 

32 

33  

34 

35 

3 6  

37  

3 8  

39  

40  

41 

42 

43  

44  

45  

46  

47  

48  

49 

50  

51 

52  

53  

54  

55 

56  

57  

58  

59 

60 

61 

62 

63 

64 

65 

66 

KNUDSEN COMPANY 

UNIT 

NAME 

TI30  DOZER 

TI30  DOZER 

TI30  DOZER 

TI30  DOZER 

T130DOZER 

T130DOZER 

T I  30 DOZER 

TI30  DOZER 

TI30  DOZER 

TI30  DOZER 

TI30  DOZER 

TI30  DOZER 

TI30  DOZER 

TI30  DOZER 

Tl3O DOZER 

TI30  DOZER 

TI30  DOZER 

TI30  DOZER 

T130DOZER 

T I  30 DOZER 

TI30  DOZER 

TI30  DOZER 

TI30  DOZER 

T I  30 DOZER 

TI30  DOZER 

T I  30 DOZER 

T130 DOZER 

TI30  DOZER 

TI30  DOZER 

TI30  DOZER 

T I 3 0  DOZER 

T I  30 DOZER 

T130 DOZER 

TI30  DOZER 

TI30  DOZER 

EMERGENCY 

PART 

NUMBER 

M149 A 3  

ST 230M 

7 0  3701 

RR 036281 

R 150-A3T001 

5 0  14  113 

H E A T  and POWER 

TOTAL 

COST4 

--------- 
pp 

UNITS 

EA 

EA 

E A 

E A 

E A 

E A 

PROJ 

SEAlRR 

TOTAL 4 

- 

N O  1 

SOURCE 

CNTRY 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

- CIS 

CIS 

CIS 

CIS 

CIS 

1 8  26-270 CP 

DP 26-C 06-1 4 0  

EF 01 00 CP 

14  71 3 CP 

1 7 7 4 B C P  

17  74  284 

16-74 1 0  CP 

1 7 0 1  22 

24 1 6  101 CP 

21 17  4 CP 

18360 01  CP 

24 21 146 CP 

24 21 169 CP 

24 21 170 CP 

A 410000-2 

24 21 171 CP 

A 410000-A CP 

D3 110AXP 02  001 0 

D661 02001 02  

D661 0 2  002 0 2  

24 22 1 

2204 

2205 

40201 

40210 

40944 CP 

14  0 2  101 CP 

16-02 106 CP 

14  02  32  

UNIT 

COST$ 

QNT 

1 4  

1 4  

0 5  

1 5  

0 3  

0 2  

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

€A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

EA 

E A 

E A 

SET 

EA 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

-- 

LOC 

BA 

BA 

BA 

BA 

BA 

BA 

0 5  

0 2  

1 4  

0 3  

0 2  

0 4  

0 3  

0 3  

0 6  

0 5  

1 2  

0 4  

1 6  

1 6  

1 

1 6  

6 

0 3  

0 3  

0 3  

0 3  

20 

20 

8 

2 

5 

5 

2 

1 

MATERIALS A N D  SPARE PARTS LIST 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA ' 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 
~ 

BA 

BA 

BA 

BA 

NEED 

DATE 

1 Ssp 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

COMMENTS 

I 

1 Sep 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Sop 9 3  

1 Sap 9 3  

1 Sep 9 3  

1 Ssp 9 3  

- 1 Sep 9 3  

1 Sep 9 3  

- - 

1 Sep 9 3  

1 Sep 9 3  

1 Sap 9 3  



BAGA NUUR MINE TABLE 1 3-1 SOURCE BASIS 

Page 1 5 OF 19 BAGS XLS 4/22/93 4 21 PM 

MORRSION KNUDSEN COMPANY EMERGENCY HEAT end POWER PROJ NO 1 MATERIALS AND SPARE PARTS LIST 
COMMENTS 

I 

NEED 

DATE 

1 Ssp 93  

1 Ssp 93  

1 Ssp 93  

SEAmR 

TOTALS 

SOURCE 

CNTRY 

CIS 

CIS 

CIS 

$18 000 

UNIT 

COSTS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

TOTAL 

COSTS 

UNITS 

E A 

E A 

E A 

QNT 

1 

1 

1 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 
~- 

E A 

E A 

€A 

EA 

E A 

E A 

E A 

E A 

EA 

LOC 

BA 

BA 

BA 

0 2  

0 3  

0 4 

0 3  

0 4  

0 6  

1 

0 2  

3 6  

3 6  

1 

0 5  

2 - - - - - - - - - -  
0 2  

0 2  

0 2  

2 

2 0  

2 0  

1 

1 

10 

20 

1000 

1 

4 

4 

160 

10000 

2 

30 

PART 

NUMBER 

1 4 0 2 3 3 V  

10663-1 

10664 1 

1 Sep 93 

1 Sep 93  

1 Sep 93  

1 ssp 93  

1 Sep 93  

1 Sep 93  

1 Sep 93  

1 Sep 93  

1 Sep 93 

1 Sep 93  

1 Sep 93 

1 ssp 93  

1 Ssp 93  

1 Sep 93  

1 Sep 9 3  

1 Sep 93  

1 Sep 93  

1 Ssp 93  

1 Ssp 93  

1 Sep 9 3  

1 Sep 93 

1 Ssp 93  

1 Sep 93  

1 Ssp 9 3  

1 Ssp 93  

1 Ssp 9 3  

1 Ssp 93  

1 Sep 93  

1 ssp-93 

1 Ssp 93  

1 Ssp 9 3  

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

B A 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

- - - - - - - -  
5 0  12 12CP 

18-14 133 CP 

18  1 4  135 CP 

18  14  78  

3 48x28 6 

N1 35x28 2 

24 16-103 CP 

51 67 10 CP 

16  67 102 CP 

1 6 6 7  108CP 

738 4 CP 

72118 CP 

111 3 0 1 2 3 0 0  

92 55 

21 0 9  1 

51 67 11 CP 

B 3 1 M 7 4 8 0 1  4 c b  

748 05 120 CP 

748 05 271 CP 

748 0 7  182 CP - 

748 07  21 2 CP 

P5M 

FG 1228 

A 24 75x60 

748-16-141 cb 

748 16-86 

748 58  2059 

748-1 8226-232 

3629 

DESCRIPTION 

VALVE 

PIPE 

PIPE P 

GEARBOX 

COUPLING 

DISC 

COUPLING 

COLLAR 

RlNG 

DISC 

PUMP 

PISTON PUMP 

PUMP PISTON 

DISC 

COUPLING 

RING 

ROTOR 

RADIATOR 

PUMP 

TOTAL COST US DOLLARS 

ENGINE 

HOUSING 

HOUSING 

REFLECTOR LIGHTS 

REFLECTOR LIGHTS 

REGULATOR 

LIGHTSET 

LAMP 

PLANETARY MECH 

RINGS 

RINGS 

SHIMS 

CLIPS 

UNIT 

NAME 

TI30  DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

m~own 

NUMBER 

3 

3 

3 

T I 3 0  DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

Tl3O DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER ---~ 
T I 3 0  DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

Tl3ODOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

T I  30 DOZER 

T250 DOZER 

T250DOZER 

T250 DOZER 

1250 DOZER 

T250 DOZER 

T250DOZER 

T250 DOZER 

T250DOZER 

T250 DOZER 

T25000ZER 

T250 DOZER 

T250 DOZER 

T250 DOZER 

NUM 

67 

6 8  

69 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

GEAR BOX 

SHIFTING FORK 

7 0  

71 

72  

7 3  

7 4  

75  

7 6  

77  

78  

79  

8 0  

81 

82 

8 3  

84 

85 

8 6  

1 

2 

3 

4 

5 

6 

7 

8 

9 

1 0  

11 

12  

1 3  

748 19  

7 4 8 1 9  1 

T250 DOZER 

T250 DOZER 

3 

3 

E A 

EA 

14  

15 
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> 

MORRSION 

PRIORIN 

NUMBER 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 - 
3 

3 

KNUDSEN COMPANY 

UNIT 

NAME 

T250 DOZER 

T250 DOZER 

T250 DOZER 

T250 DOZER 

T250 DOZER 

T250 DOZER 

T250 DOZER 

T250 DOZER 

T250 DOZER 

7250 DOZER 

T250 DOZER 

T250 DOZER 

T250 DOZER 

T250 DOZER 

T250 DOZER 

T250 DOZER 

T250 DOZER 

T250 DOZER 

T250 DOZER 

T250 DOZER 

T250 DOZER 

T250 DOZER 

T250 DOZER 

T250 DOZER 

T250 DOZER 

T250 DOZER 

T250DOZER 

T250DOZER 

T250 DOZER 

T250 DOZER 

T250 DOZER 
- 

T250 DOZER 

T25O DOZER 

T250 DOZER 

T250 DOZER 

NUM 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

DESCRIPTION 

IDLER 

IDLER 

SETS TRACK 

GROUSERS 

TRACK BOLTS 

TRACK BUSHINGS 

TRACK LINKS 

TRACK LINKS 

TRACK PINS 

CONE ? 

WASHERS 

BLOWER 

PACKING 

PACKING 

COUPLING 

AXLE 

COUPLING 

DISC 

DISC 

PUMP 

CONTACTOR 

CONTROLLER 

ELECT BRUSH 

ELECT BRUSH 

lNlTIATOR 

HYDRO WMP 

WASHER 

RINGS 

DISTRIBUTOR 

POWER CYLINDER 

SHOCK ABSORBER 

PACKING 

RlNO 

PIPE 

GENERATOR 

PART 

NUMBER 

74821 11 2 CP 

748-21 130 CP 

748 22 101 CP 

748-22 132 CP 

700-28232 

748 22 3 

748-22 1 

748 22 2 

748 22 6 

748 22 71 

748 22 50 

748 27 208 CP 

748 31 11 

748 31 138 

748 13-75 

748 50-206 

748 50-1 71 CP 

748 50-302 CP 

748 50-152 CP 

748 50-232 cb 

TKC 61 1 DOD 

KB30G 74882 371 

UG 2A 211 2 5X40X60 

UG 2A 11 6X32X401 

DK 913A 

748-99 230 cb 

74899 993 

748 99 446 

74899465cb 

748 99 1 0  cb 

402 50-7 

3303 08 1 

303-10-2 

303 1 0  1A 

CBV 30940-3 

AND SPARE PARTS LIST 

COMMENTS ONT 

48 

48 

4 

20 

1000 

100 

40 

40 

100 

200 

1000 

2 

10 

10 

2 

2 

2 

4 

4 

5 

8 

2 

300 

500 

2 

2 

20 

20 

2 

6 

24 

4 

72 

72 

4 

EMERGENCY HEAT and POWER PROJ NO 1 MATERIALS 

UNITS 

E A 

E A 

SET 

E A 

EA 

E A 

E A 

E A 

E A 

E A 

EA 

E A 

EA 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

EA 

EA 

E A 

E A 

E A 

E A 

EA 

E A 

E A 

EA 

E A 

E A 

EA 

E A 

LOC 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

UNIT 

COSM 

SEAIRR 

TOTAL $ 

TOTAL 

COST$ 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

1 Ssp 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Ssp 93 

1 Sep 93 

1 Sep 93 

1 Ssp 93 

1 Sep 93 

1 Ssp 93 

1 Sap 93 

1 Sep 93 

1 Ssp 93 

1 Sep 93 

1 Ssp 93 

1 Ssp 93 

1 Ssp 93 

1 Ssp 93 

1 Ssp 93 

1 ssp  93 

1 Sap 93 

1 Ssp 93 

1 Ssp 93 

1 Ssp 93 

1 Ssp 93 

1 Ssp 93 

1 Ssp 93 

1 Ssp 93 

1 Sep 93 

1 Ssp 93 

SOURCE 

CNTRY 

CIS 

CIS 

CIS 

CIS 

NEED 

DATE 

1 Sep 93 

1 Ssp 93 

1 Ssp 93 

1 Sep 93 
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MATERIALS 

NEED 

DATE 

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 ssp 9 3  

1 Ssp 9 3  

1 Jan 9 4  

1 Jan 9 4  

1 Jan 9 4  

1 Jan 9 4  

1 Jan 9 4  

1 Jan 9 4  

1 Jan 9 4  

1 Jan 9 4  

1 Jan 9 4  

1 Jan 9 4  

1 Jan 9 4  

1 Jan 9 4  

1 Jan 9 4  

1 Jan 9 4  

1 Jan 9 4  

1 Jan 9 4  

1 Jan 9 4  

1 Jan 9 4  

1 Jan 9 4  

1 Jan 9 4  

1 Jon 9 4  

1 Jan 9 4  

1 Jan 9 4  

1 Jan 9 4  

1 Jan 9 4  

1 Jan 9 4  

1 Jan 9 4  

1 Jan 9 4  

1 Jan 9 4  

1 Jan 9 4  

PROJ 

SEAlRR 

TOTAL $ 

HEAT and POWER 

TOTAL 

COST$ 

$45 000 

NO 1 

SOURCE 

CNTRY 

CIS 

CIS 

CIS 

CIS 

CIS 

Bel 

Bel 

Bel 

Bel 

Bel 

Bel 

Be1 

Be1 

Bel 

Bel 

Be1 

Bel 

Bel 

Bel 

Be1 

Bel 

Bel 

B d  

Bel 

Be1 

Bel 

Bel 

Bel 

Bel 

Bel 

Bel 

Bel 

Bsl 

Bel 

Bsl 

EMERGENCY 

UNIT 

COST 6 

UNITS 

E A 

E A 

E A 

E A 

SET 

SET 

E A 

E A 

E A 

E A 

€A 

EA 

EA 

E A 

E A 

E A 

EA 

E A 

E A 

E A 

E A 

E A 

E A 

PART 

NUMBER 

3300-233 2 

CB 331 1 00-4 

C8411 22 1 6  

CB412 00-5 

240N 10001 87  

240N 1004006D 

240 1003213 

236-100106 8 3  

240 10001 0 4  

240 1000104 BR 

240-1 009040A2 

240-101 7040A2 

201 1 105538 

236 1 11 21 1082 

240N 118010B 

240N 1118011B 

201 11 17040 A 

238 1109080 

240 1002264 

240-1002314 

240 100231 0 

240 100500BG4 

236 1007180 

DESCRIPTION 

BUSHING 

PUMP 

SHAFT 

PUMP 

TOTAL COST US DOLLARS 

ENGINE 

CYLINDER LINER SETS 

PACKING 

RING SETS 

CLUTCH SHIMS 

SHIMS 

PACKING 

FILTER 

FILTER 

INJECTOR 

TURBOCHARGER 

TURBOCHARGER 

FILTER 

FILTER 

FILTER COVER 

PACKING 

HARMONIC BALANCER 

CRANK SHAFT 

PUSH RODS 

PACKING 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

MORRSION 

PUKIRIN 

NUMBER 

3 

3 

3 

3 

3 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

QNT 

2 

1 

2 

2 

4 

144 

300  

200 

1 6  

1 0  

3 0  

2000 

1500 

240 

1 0  

10 

1000 

5 0 0  

5 

20 

5 

5 

24 

PUMP 

PIPE HOSE 

PIPE 

PIPE 

PIPE 

PUMP -----~~ 
PISTON PLUNGER 

VALVE 

INJECTORS 

jROTORS 

LOC 

BA 

BA 

BA 

BA 

B A 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

NUM 

51 

52  

5 3  

5 4  

55 

1 

2 

3 

4 

5 

6 

7 

B 

9 

1 0  

11 

12 

13  

14  

15 

1 6  

17 

1 8  

19  

20 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

(BELAZ 

KNUDSEN COMPANY 

UNIT 

NAME 

1250 DOZER 

T250DOZER 

T250 DOZER 

T250DOZER 

1250 DOZER 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ ---- 
BELAZ 

240-1011014 B 

240-1 104308 G 

2 4 5 1  104300 B 

240-1 104390A 

240-1 104346A 

240-1 106210 

60 1111074 

3 3  1111102 

262 111201 

240N 1 1 1 BOBOB 

E A 

E A 

E A 

E A 

E A 

€A 

E A 

E A 

E A 

E A 

5 

2 4  

1 3  

6 

8 

5 

24 

3 8  

24 

20 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 



BAGA NUUR MINE TABLE 1 3 1 SOURCE BASIS 

MORRSION KNUDSEN COMPANY EMERGENCY HEAT and POWER PROJ NO 1 MATERIALS AND SPARE PARTS LIST 

COMMENTS PART 

NUMBER 

240N 1 1 182808 

240N 1118240 

240N 1 30701 0A 

240-1 307029 

25 3708 

6263 

RR3633702000 

540 350901 5 

540A 35091 30 

1303509092 I 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

UNITS 

E A 

E A 

€A 

EA 

E A 

E A 

EA 

€A 

E A 

EA 

DESCRIPTION 

COYER 

RING 

PUMP 

SET 

STARTER 

GENERATOR 

REGULATOR RELAY 

COMPRESSOR 

WASHER 

SHIMS 

PRIORIN 

NUMBER 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

UNIT 

COST* 

9: &* P s p t ~ 1 8 O F l 9  BAGS XLS 4/22/93 4 21 P M  

54 

55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

QNT 

30 

4 0  

3 

20 

5 

5 

5 

10  

5 

5 

NUM 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

TOTAL 

COST$ 

LOC 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

UNIT 

NAME 

BELA2 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BElAZ 

BELAt 

BELAZ 

BRAKE DRUM 

PACKING RING 

ELECTRIC MAGNETO 

RADIATOR 

DRIVE SHAFT 

DRIVE SHAFT 

TRANSMISSION GEAR 

CYLINDER 
- 

COLLAR 

CYLINDER 

RINGS 

SHIFTING FORK 

NEED 

DATE 

1 Jan 94  

1 Jan 94  

1 Jan 94 

1 Jan 94  

1 Jan 94  

1 Jan 94  

1 Jan 94  

1 Jan 94  

1 Jan 94  

1 Jan 94 

SEAlRR 

TOTAL $ 

SOURCE 

CNTRY 

Bel 

Be1 

Bel 

Be‘l 

Bel 

Bel 

Bel 

Bel 

Bel 

Be1 

540-1701 31 2 10  

540-1 701 3268 

RC330 1705000 

548A 1301010 

5484 2201010-02 

548A 2208010 

548P 240201 0-10 

548-2917020-1 1 

540-291 7062 

540-291 7080-01 

540-29 17064 

7540-291 941 2 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

EA 

12 

50  

20 

5 

5 

5 

2 

6 

200 

100 

400 

3 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

Eel 

Bsl 

Be1 

Bel 

Bel 

Bel 

Bel 

Bet 

Bel 

Bel 

Be1 

Bsl 1 

1 Jan 94  

I Jan 94 

1 Jan 94 

1 Jan 94  

1 Jan 34 

1 Jan 94 

1 Jan 94 

1 Jan 94  

1 Jan 94  

1 Jan 94 

1 Jan 94 

1 Jan 94, 

- 

A 
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TOTAL COST US DOLLARS $7 960 564 

cd; 
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SHARYN GOL TABLE 1 3 2 SOURCE BASIS 

MORRSION KNUDSEN COMPANY EMERGENCY HEAT and POWER PROJ NO 1 MATERIALS AND SPARE PARTS LIST 

NEED COMMENTS 

DATE 

1 Ssp 93  

1 Ssp 93  

1 Ssp 93  

1 Ssp93 

1 Sep 93  

1 Sep 93  

1 Sap 93 

1 Sep 93 

1 Sep 93  

1 Sap 93  

1 Ssp 93  - 

1 Ssp 93 

1 Sep 93  

1 Sep 93 

1 Sep 93  

1 Sep 93  

1 Sep 93 

1 Ssp 93  

1 Sep 93  - 

1 Sep 93  

1 Sep 93  

1 Sep 93  

1 Ssp 93  

1 Sep 93  

1 Ssp 93  

1 Ssp 93 

1 Ssp 93  

1 Sep 93  

1 Sep 93  

1 Sep 9 3  

1 Sep 93  

1 Ssp 93  

1 Ssp 9 3  

1 Sep93 

1 Ssp 93  

1 Sep 93  

1 Sep 9 3  

SPLIT 

SPLIT 

1 Ssp 9 3  

PART 

NUMBER 

DESCRIPTION 

ER2A 211 2 5x40~60 

ER2A 5x9~17 5 

ER2A 8x10~25 -- 
ER2A 16x32~40 

ER2A 16x40~60 

ER61 2110x40~52 

ER61 218x32~50 
------ 

ER61 218x32~52 

ER61 211 2 5x40~52 

CAT 16G MOTORGRADER 

ELECT TEST INSTRUMENTS 

60% 1 SEPT w 60% 1 JW 04 

60% 1 SEPT 93 60% I J ~ N  01 

UNIT 

NAME 

GEN BRUSH 

GEN BRUSH 

GEN BRUSH 

PRIORITY 

NUM 

1 

1 

1 

NUM 

138 

139 

140 

SOURCE 

CNTRY 

USA 

USA 

USA 

USA 

USA 

USA 

USA 

USA 

USA 

USA 

USA 

UNITS 

E A 

E A 

E A 

E A 

E A 

E A 

E A - 
E A 

E A 

E A 

GEN BRUSH 

1 142 GEN BRUSH 

1 

1 
1 

USA 

USA 

USA 

USA 

USA 

USA 

USA 

USA 

USA 

USA 

USA 

USA 

USA 

USA 

USA 

USA 

USA 

USA 

USA 

USA 

USA 

USA 

USA 

USA 

USA 

USA 

USA 

USA 

USA 

Ibs 

Ibs 

Ibs 

Ibs 

Ibs 

Ibs 

Ibs 

Ibs 

Ibs 

Ibs 

Ibs 

Ibs 

Ibs 

Ibs 

Ibs 

Ibs 

Ibs 

lbs 

Ibs 

Ibs 

Ibs 

LOT 

E A 

EA 
E A 

Ibr 

FT 

FT 

E A 

92 

93  

94  

REWIND CU 

REWIND CU 

REWIND CU 

GEN BRUSH 

GEN BRUSH 

GEN BRUSH 

GEN BRUSH 

GRADER 

INSTRU 

1 

1 

1 
1 

1 

1 

1 

1 

1 

1 
1 

1 1 143 

4 ARMOURED POLY THERMALEZE 

45 ARMOURED POLY THERMALEZE 

47 ARMOURED POLY MERMALEZE 

QNT 

100 

100 

100 

400 

100 

400 

400 

100 

100 ------------ 
1 

1 

1 

1 

1 

1 

$620 

$1 211 

$5 505 

$5 265 

$5 065 

$5 045 

$4 805 

$4 805 

$1 027 

$4 669 

$4 529 

$4 529 

$6 209 

$4 342 

$4 776 

$4 666 

$4 666 

$4 241 

$4 241 

$4 241 . 
$4 146 

$22 000 

$79 000 

$79 925 

$40 250 

$5 710 

$20 585 

115 304 

$8 480 

TOTAL 

COST) 

$1 644 

220 

440 

2 000 

2 000 

2 000 

2 000 

2 000 

2 000 

440 

2 000 

2 000 

2 000 

2 860 

2 000 

2 200 

2 200 

2 200 

2 000 

2 000 

2 000 

2 000 

1 
1 

144 

145 

146 

1 

35 

SEAlRR 

TOTAL $ 

LOC 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

55 ARMOURED POLY THERMALEZE 

6 ARMOURED POLY THERMALEZE 

63 ARMOURED POLY THERMALEZE 

67 ARMOURED POLY MERMALEZE 

7 ARMOURED POLY THERMALEZE 

8 ARMOURED POLY THERMALEZE 

83 ARMOURED POLY THERMALEZE 

95 ARMOURED POLY THERMALEZE 

1 0 ARMOURED POLY THERMALEZE 

1 12 ARMOURED POLY THERMALEZE 

1 18 ARMOURED POLY THERMALEZE 

95 

96 

97 

98 

99 

100 

101 

102 

103 

104 

105 

UNIT 

COST$ 

--------- 
4 11 

$385 000 

$3 000 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 
SG 

SG 

SG 

SO 

SG 

SG 

SG 

1 20 ARMOURED POLY THERMALEZE 

1 30 ARMOURED POLY MERMALEZE 

1 32 ARMOURED POLY THERMALEZE 

1 40 ARMOURED POLY THERMALEZE 

1 45 ARMOURED POLY THERMALEZE 

1 47 ARMOURED POLY MERMALEZE 

1 60 ARMOURED POLY THERMALESE 

WEAR PARTS 
EKG 4 6 SHOVEL BUCKET 

TIRE HANDLING TRUCK 

2 TON FLATBED FOR PERSONNEL TRANS 

6011 GEN PURPOSE ROD 51321 

52 mml2 ) 10 7 KglM 15 TONNE 

39mrn 11 5 ) 4 2 KglM 15 TONNE 

6 CT 132 AMP/HR 12V 1 

REWlND CU 

REWIND CU 

REWIND CU 

REWIND CU 

REWIND CU 

REWIND CU 

REWIND CU 

REWIND CU 

REWIND CU 

REWIND CU 

REWIND CU 

$2 82  

$2 75 

$2 75 

$2 63  

$2 53  

$2 52 

$2 40 

$2 40  

$2 33 

$2  33  

$2 26 

$2 26 

$2 17 

$2 17 

$2 17 

$2  12 

$2 12 

$2 12 

$2 12 

$2 12  

$2 0 7  

$22000 

$79 000 
$79925 

$385 000 

$3 000 

REWIND CU 

REWIND CU 

REWIND CU 

REWIND CU 

REWIND CU 

REWIND CU 

REWIND CU 

SHOV BUCK 

SHOVEL B 

TIRE TRUCK 

TRUCK 

WELDING RD 

WIRE ROPE 

WIRE ROPE 

(BAT~ERIES 

1 

1 

1 

1 
/ 

1 

1 

1 

1 - 
1 

1 
1 

1 

1 

1 , 

$40 250 

40 5 7  

$4 60 

$2 31 

169 6 

------- 

106 

107 

108 

109 

110 

11 1 

11 2 

33 

28 

12 

19 

91 

67  

61 

1 
10  000 

4 475 

2 ) 153 

SG 

SG 

SO 

6 625, SG , 
501 SG ( 



SHARYN GOL TABLE 1 3 2 SOURCE BASIS 

MORRSION KNUDSEN COMPANY EMERGENCY HEAT and POWER PROJ NO 1 MATERIALS AND SPARE PARTS LIST 

NEED 

DATE 

1 Jan 94 

COMMENTS TOTAL 

COST) 

$3 689 

PART 

NUMBER 

PRIORITY 

NUM 

2 

UNIT 

NAME 

BELT SUPP 

SEAlRR 

TOTAL $ 

NUM 

85 

2 

2 

2 

2 

2 

2 

DESCRIPTION 

SPLICING KITS 1200 mrn 

BELT SUPP 

BELT SUPP 

CONV BELT 

CONV BELT 

CONV BELT 

DRILLS 

SOURCE 

CNTRY 

USA 

87 

89 

75 

77 

81 

36 

E A 

E A 

M 

M 

M 

SPLICING KITS 1003 mm 

SPLICING KITS 800 mm 

1000 mm 5 PLY FABRIC 

1200 mm 6 PLY FABRIC 

800 mm 6 PLY FABRIC 

160mm 

UNITS 

E A 

10 

10 

800 

670 

500 

- - 

QNT 

10 

LOC 

SO 

SO 

SG 

SG 

SG 

SG 

SG 

2 

2 

2 

2 

2 

50% i ~ E P T  93 SOW I JW 94 

SOY 1 SEPT 93 60% I JAN 04 

60% I SEPT 83 60% 1 JAN w 
wx 1 SEPT 83 SO% i JAN 04 

sax t s m  aa wx i JAW ee 

WIRE ROPE 

WIRE ROPE 

WIRE ROPE 

WIRE ROPE 

WIRE ROPE 

TRUCK TIRE 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

UNIT 

COST$ 

$368 8 8  

SG 59 

65 

69 

71 

73 

4/22/93 4 25 PM 

$322 24 

$276 66 

$106 89 

$147 53 

$107 99 

$300 000 

3 

3 

3 

3 

3 

3 
o 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 - 
3 ( 

3 

3 

3 

3 

USA 

USA 

USA 

USA 

USA 

USA 

$3 222 

$2 767 

$85 51 2 

$98 845 

$53 995 

$300 000 

$2 91 5 832 

1271 

4 593 

9 340 

12 598 

20 

0 6  

3 2 

3 2 

3 2 

5 

20 

148 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

23 

24 

25 

26 

1 Ssp 93 

1 Sep 93 

1 Ssp 93 

1 Sep 93 

1 Ssp 93 

1 Jan94 

1 Jan 94 

1 Jan 94 

1 Jan94 

1 Jan 94 

1 Jan 94 
- 

USA $16 971 FT 

FT 
FT 

FT 

FT 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

45 5mmll 75 8 2 KglM 15 TONNE 

30mm (1 25 4 0 KglM 2 TONNE 

30mm (518 ) 9 KglM 1 5 TONNE 

3 1 22 

3 1 27 - 
Page 3 OF 21 SGS XLS 

SPLIT 

USA 

USA 

USA 

USA 

USA 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

$2 199 

$2 526 

$4 670 

$5 039 

$6 828 

SG 

SG 

SG 135mm19116) 2 5TONNE 

9 11 mm(7116) 2 TONNE 

12x20~16 PLYlW TUBES 

ENGINE 

SHIM 

SHIM 

SHIM 

CLIPS 

ENG RING SETS 

E A 

E A 

E A 

E A 

EA 

E A 

E A 

E A 

E A 

E A 

EA 

2383 10001 07 V2 

238 1 d 0 1 2  82 

236-1 00202 A 

236- 1002040 

236 1002272 

238 1003290 V 

238 1003291 V 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

SG 

SG 

SG 

SG 

SG 

SO 

SG 

SG 

SG 

SPLIT 

SPLIT 

SPLIT 

SPLIT 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Ssp 93 

1 Sep 93 

1 Sep 93 

1 Ssp 93 

1 Ssp 93 

1 Sep 93 

1 Sap 93 

1 Sep 93 

$1 73 

$0 55 

$0 50 

238M 10001 86 

23E1000102 B2R1 
238 1000102 82 

23831000104 V2 

256-1001005 A1 

236 1000106 82 

0 8 

0 4  

5 

4 

1 

1 

1 

4 

1 

1 

, 10 

ENG MOUNTS 

SHAFT 

BLOCK 

RING 

RING 

OIL INS 

PIPE 

PIPE 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ I 

E A 236 1001008 01 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 
URK 

URK 

URK 

URK , 
URK I 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

.URK 

URK 

SG 1 $0 40 

3 

SEAL 

GEAR 

COLLAR 

SHAFT 

E A 

E A 

E A 

EA 

I 

EA 1 41 SG 

1 Sep 93 

1 Sep 93 

1 Sep 93 

I Ssp 93 

1 Ssp 93 

1 Sap 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

201 1005034 8 3  

236-1 005030-A 

236 1005160-A2 

,238-1 00601 5 6 2  

CYL Wlf'ER COLLAR 

HEAD C76G 

RING 

PACKING 

PACKING 

LINER CYLINDER 

ROCKER ARM 

RING 

10 

16 

4 

. 41 

1 Ssp 93 

1 Sep 93 

1 Sep 93 

SG 

SG 

SG 

( 341 4 

SPACERS 12361 0 0 6 O 2 6 - ~ ~  

236 1002314 B 

238 1003013 D 

237 1003114 V 

238 1003210-V2 

238 1003270 

236-1004008 

236-1004045 V2 

400-1 004030-80 

SG 

SG 

SO 

SG 

E A 

€A 

E A 

E A 

URK 

URK 

URK 

4 

10 

0 2 

6 



SHARYN GOL TABLE 1 3 2 SOURCE BASIS 

5 pala 4 OF 21 SGS XLS 4/22/93 4 25 PM 
-4 



SHAPYN GOL TABLE 1 3-2 SOURCE BASIS 

MORRSION KNUDSEN COMPANY EMERGENCY HEAT and POWER PROJ NO 1 MATERIALS AND SPARE PARTS LIST 

3 

3 

3 

3 

3 

3 

3 

3 

71 

72 

73 

74 --- 
75 

76 

77 

78 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

* 

Page 5 OF 21 SGS XLS 4/22/93 4 25 PM 

-------- 

GEAR BOX 

BOX 

BOX 

HEAD CROSS 

SHAFT 

DRIVE SHAFT 

SHAFT 

SUPPORT 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

236NT 1700003 

257 18000020-V2 

256-1 800020-V2 

131 2201025 A 

527 2202010 16 

2106 2202045 04 

2105 2204010-16 

210 2204080 02 

80 

81 

82 

83 

84 

85 

86 

87 

88 

89 

90 

91 

92 

93 

94 

95 

96 

97 

98 

99 

100 

101 

102 

103 

104 

105 

106 

107 

1 ~ i 3  

1 Sep 93 

1 Sep 93 

1 Ssp 93 

1 Sep 93 

1 Ssp 93 

1 Sap 93 

1 Ssp 93 

1 Sep 93 

1 Sap 93 

1 Sep 93 

1 Sep 93 

1 Ssp 93 

1 Ssp 93 

1 Sep 93 

1 Ssp 93 

1 Ssp 93 

1 Ssp 93 

1 Sep 93 

1-Ssp 93 

1 Ssp 93 

1 Ssp 93 

1 Ssp 93 

1 Sep 93 

1 Sep 93 

I Sep 93 

1 Ssp 93 

1 Ssp 93 

1 Sep 93 

E A 
E A 

E A 

E A 

E A 

E A 

E A 

€A 

- - 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

,KRAZ 

(KRAZ 

0 8  

0 2 

0 2 

2 

0 8  

0 8 

0 8  

1 

REAR DRIVE AXLE 255P 240001 5 02 E A 1 SG 

SET OF GEARS 

DIFFERENTIAL SEAL 

DIFFERENTIAL 

FLANGE 

AXLE 

SHOCK ABSORBER 

1 ST PLATE ----~ 
2ND PLATE 

SHOCK SPRINGS 

SHOCK ABSORBER 

CONN BRACKETS 

EaUALIZER 

SHAFT 

ROD 

ROD 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

2560 2402020 

210 2402052 A1 

200 2403010 A2 

200 2403072 61 

2550 250001 5 02 

256B1 290201 2 

2558 290207401 

2558 2902076-01 

500 2905006 

25602912012 11 

219 2912408 - 

2568 291 8005 

2568 291 8054 

214 2919011 02 

210 2919012 03 

-- 

E A 

€A 

E A 

€A 

€A 

E A 

E A 

E A 

E A 

E A 

- E A 
E A 

E A 

E A 

EA 

BUSHING 

SEAL 

SEAL 

COTT'ER PINS 

COTT'ER PINS 

RELAYS 

HYD BOOSTER BRAKES 

DISTRIBUTOR 

PUMP 
FRJC PLATES SHOE 

LEVER 

FRlC PLATES SHOES 

COMPRESSOR 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

E A 

E A 

E A 
E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

200 3001 01 6 

200 31 03035 

210 3104036 

200-31 04050-A 

200-3104050-A 

500-3401 005 D 

2560 3405010-1 4 

2558 340501 6 

2568 34071 99 

200-3501 105 

2163501 136A2 

200-3502105 A 

130-3509009 1 1 

1 Ssp 93 

1 Ssp 93 

1 Ssp 93 

1 Ssp 93 

1 Sap 93 

1 Sap 93 

1 Ssp 93 

1 Ssp 93 

0 2 

6 

0 4  

0 4  

0 2 

2 

2 

2 

5 

2 6  

- 6 
3 

0 4  

5 

5 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

4 

1 4  

1 4  

50 

50 

0 5  

1 

1 

1 

30 

0 8 

30 

0 8 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 



SHARYN GOL TABLE 1 3 2 SOURCE BASIS 

MORRSION KNUDSEN COMPANY EMERGENCY HEAT and POWER PROJ NO 1 MATERIALS AND SPARE PARTS LIST 

I W L  I 1 ssp 931 
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SHARYN GOL TABLE 1 3-2 SOURCE BASIS 

MORRSlON KNUDSEN COMPANY EMERGENCY HEAT and POWER PROJ NO 1 MATERIALS AND SPARE PARTS LIST 
I I I I I - - A -- - .-a 1 

IPRIORITY 1 NUM I UNIT I DESCRIPTION 1 PART IUNITS~ QNT I LOC I UNIT I TOTAL I SEAIRR 1 SOURCE1 NEED I COMMtN IS i 

SGS XLS 4/22/93 4 25 PM 

NUM 

1 

1 

1 

1 

1 

1 

1 

UTOMATIC COUPLING 

14 

15 

16 

17 

18 

19 

20 

NAME 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

OUTSIDE SPRING 

INSIDE SPRING 

SETSH ABSORBERS 

FRAME 

SMALL BRAKE LOCKS 

WSHRDS BRAKE PDS 

FRAMEENDSRIGHT 

NUMBER 

522 35001 0 

522 38 002 0 

522 38 01 6-0 

4686-6061 40-016 

46-03 01 5 

61 40 133 

61 40 110 

E A 

E A 

E A 

E A 

E A 

E A 

€A 

24 

24 

6 

30 

30 

12 

4 8 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

COST* COST$ TOTAL # CNTRY 

W L  

POL 

W L  

W L  

W L  

POL 

POL 

DATE 

1 Ssp 93 

1 Sep 93 

1 Ssp 93 

1 Ssp 93 

1 Sep 93 

1 Sap 93 

1 Sep 93 



SlX SDS 



€6 d e ~  L S13 9s PB ~NNOI SL SE LZ L 99 d U V l d  DNla39 1VW l l V t l  t L 

E6 doS L 513 9s 98 ~NNOI 09 d X V l d  8NlCJ38 l V W  1IVtl E L SL SE LZ L 
< 

E6 deS L S13 DS OOL 3NNOl SL-PLLL 59d 3dNl IVk l  I V W  l lV t l  2 L 

E6 d W  L S13 9s 0401 3NNOl SL PLLL 09 d 3 d N  l IV t l  1VW 1lVkl L L 

€6 dQS L S13 000 OOtf 9s SHVIIOOS~ 1 ~ 0 3 1 ~ 1 0 1  l l d l ~ 3 ~  OE L 

E6 ~ Q S  L S13 9s L V3 0 9  L-OZ 31AY 335 3MN03 kl3110S 1 l d  l V 3 H  62 L 

€6 d0S L S13 9s 2 V3 008 dE Slt lVd U31108 WV31S 11d l V 3 H  8Z b 

€6 deS L S13 9s 009 V3 SO 80  1 SlklVd 'd31108 WVUS 1 l d  l V 3 H  Lz 1 

€6 deS L S13 DS OOL 1 3 s  9 0  8 0  L Slt lVd M3llOB WVUS l l d  l V 3 H  9Z L 

€6 d e ~  L S13 9s V3 LL Na NVd 'dNIHSU30S 1 l d  l V 3 H  SZ L 

E6 d e ~  L 513 bs 9 0 V3 UVHS aN3 1 l d  l V 3 H  %'Z L 000 LO 281  

E6 deS L 513 9s 5 0 V3 000 EO 1 8 1  d n 0 3  4lVH IM UHS U l l d  l V 3 H  EZ L 

E6 d e ~  L S13 9s OOL W OL 6 LEZ LZX6 NIVH3 l l d  l V 3 H  ZZ 1 

E6 deS L 513 DS 5Z 0 V3 OL 6 LEZ 05x6 Nld 113U03 l l d  l V 3 H  Lz 1 

E6 daS L S13 9s 9Z 0 V3 99  L6E 8ZX9 Nld M3 l l03  11d 1V3H 02 L 

E6 deS L 513 9s LO V3 9 9  L6E 9ZX9 Nld M3U.03 l l d  l V 3 H  61 L 

€6 deS L 513 9s L 0 V3 9 9  LLEL 1-02 M3HSVM l l d l V 3 H  91  L 

€6 deS L 513 9s LO V3 99-9060 1-9 L M3HSVM l l d  l V 3 H  LL L 

€6 dQS L 513 9s L 0 V3 9990601 ZL tl3HSVM l l d  l V 3 H  91  L 

€6 deS L 513 9s L 0 V3 500 EO ZB l  U3HSVM 17d l V 3 H  51  1 

E6 deS L 513 DS OOE V3 6 OE 9 UVHS 1 l d l V 3 H  tl 1 

€6 deS L S13 DS OOE V3 810 00 Z81 >IN11 ONl133NN03 l l d  l V 3 H  E 1 L 

€6 ~ O S  L S13 9s 5 V3 EOO LO 281  DNIU3Vd 31001W l l d  l V 3 H  0 1  L 

€6 d0S L 513 9s 9 V3 'dNIU3Vd lHOltl  l l d  l V 3 H  6 ZOO LO 281  L 

€6 deS L 513 9s 9 V3 LOO LO 281  DNIN3Vd 11331 aN3 l l d  l V 3 H  8 L 

€6 dQS L S13 9s 9 V3 DNIY~W f a a l ~  l l d  1 ~ 3 ~  L ZOO LO L6  L l  L 

€6 deS L S13 9s 9 V3 DNlU3Vd INOH3 l l d  l V 3 H  9 LOO LO L6  L l  L 

€6 deS L 513 DS OOE V3 9Z OE 9 tl3110tl l l d  l V 3 H  9 L 

E6 deS L 513 9s 009 V3 Z OE 9 t13010H l l d  l V 3 H  P I 

E6 deS L 513 9s OOL v 3  LOO SO 6 1  t l 3 a l o ~  ~ l d  ~ W H  E I. 

€6 d'JS L 513 9s OOL V3 t13alOH l l d  l V 3 H  Z ZOO 90  6 1  L 

€6 deS L 513 DS 521 PJ 0 0 0 8 0 6  NIVH3 l l d  l V 3 H  L L 

€6 des L s13 DS suv-iioa sn lsos WLOL NIVU a sz L 

E 6 - d o ~  L 513 0s 001 V3 9Z+Z dln(V1 N I V U C J L Z  1 

€6 doS L 513 9s OOZ V3 dWV1 NIVU a OSXO9Xd 9z 

u ~ a  ~ 1 ~ 3  t 1~101 t l S 0 3  11S03 tl39WtlN 3WVN WllN 

SlN3WW03 a 3 3 ~  33~10s  U W V ~ S  1 V l O 1  l l N n  301 I N 0  S l lNn  1UVd NOlldltl3S3a 

1511 SltlVd 3tlVdS ONV SlVltl3lVW L ON fond tl3MOd Pue l V 3 H  A3N39t13W3 ANVdW03 N3SanNX NOlStltfOW 



SHARYN GOL TABLE 1 3-2 SOURCE BASIS 

MORRSION KNUDSEN COMPANY EMERGENCY HEAT and POWER PROJ NO 1 MATERlALS AND SPARE PARTS LIST 
I 

PRIORITY NUM UNIT DESCRIPTION PART UNITS QNT LOC UNIT TOTAL SEAlRR SOURCE NEED COMMENTS 

NUM NAME NUMBER COST* COST$ TOTAL $ CNTRY DATE 

1 5 RAIL MAT CONN PLATE P 5 0  41  3 3  5 4  TONNE 84 SO CIS 1 Sep 9 3  

1 6 RAIL MAT CONN PLATE P 6 5  41  3 3  54 TONNE 84 Sf3 CIS 1 Ssp 9 3  

1 7 RAIL MAT RR SPAKE P 50  TONNE 84 SG CIS 1 Sep 9 3  

1 8 RAIL MAT RAIL PLANGE P 5 0  2953-51 TONNE 21 SG CIS 1 SSP 9 3  

1 9 RAIL MAT RAIL PLANGE P 65 2953 5 1  TONNE 21 SG CIS 1 Ssp 9 3  

1 1 0  RAIL MAT BOLTS&NUTS P50 1 1530-76 TONNE 21 SG CIS 1 Ssp 9 3  

1 1 6  RR COMM FRAMEWORK 19402 00-00 E A 5 SG CIS 1 Ssp 9 3  

1 1 7  RR COMM BONDING WIRE 21 00-M) E A 25 SG CIS 1 Ssp 9 3  

1 1 8  RR COMM CONTROL WIRE €A 5 0  SG CIS 1 Sep 93 

SGS XLS 4/22/33 4 25 P M  



TABLE 1 3 2 SOURCE BASIS 
SUARYN GOL 

SGS XLS 4/22/93 4 25 P M  

MATERIALS AND SPARE PARTS LIST PROJ NO 1 

SEAlRR 

TOTAL $ 

and POWER 

TOTAL 

COST$ 

$6  000 

COMMENTS 

- 

SOURCE 

CNTRY 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

-. -. 

MORRSION KNUDSEN COMPANY 
NEED 

DATE 

1 Sep 9 3  

1 Ssp 9 3  

1 Sap 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Sap 9 3  

1 Sap 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Sap 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Ssp 93  

1 Sep 9 3  

UNIT 

COST* 

EMERGENCY HEAT 

LOC 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

QNT 

1 Sep 9 3  

1 Sep 9 3  

1 Sep 93  

1 Sep 93  

1 Sep 93  

1 ssp 9 3  

1 Ssp 9 3  

1 Ssp 93  

1 ssp 9 3  

1 Sep 93  

1 Sep 93  

1 Sep 9 3  

1 Sap 93  

1 Sap 9 3  

1 Sep 93  

1 Ssp 9 3  

1 Ssp 9 3  

1 ssp 9 3  

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SQ 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

UNITS 

500 

5 

5 

25 

25 

20 

10 

15 

0 6  

0 6 

0 6  

1 2  

1 8 

12  

3 

3 

3 

6 

3 6 

3 6 

3 6  

3 6  

1 8  

1 2  

0 6  

0 6  

1 2 

2 4 

0 6 

1 2 

1 2 

4 8 

2 4 

0 6  

PART 

NUMBER 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

€A 

E A 

€A 

E A 

E A 

E A 

E A 

€A 

€A 

E A 

€A 

E A 

E A 

€A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

EA 

DESCRIPTION 

144690000A 

261 16-00 00 

261 1600-00 

2611600-00 

SNC 180-65 

D 1250 65 

D 200 95 

NSC 3 

5KE 224 176A 

8KE 200 525 01  A 

€8 205 320 

EB 205 320 

1 35 58  2 GOCT 8752 70  

8KE 21 1 023  

5KS 253 01 3 

5KE 224 014 

8KS 210 095 

8KS 255 000 

VKC 1116 

OG 81118 

D 3 2 0 5 0  

D 1 250 6 5  

GNOM 10-10 

NSC 3 

FG 144146 

SHCGA 3 8  220 

K 20-30 

K 45/55 

SNC 400-105 

UNIT 

NAME 

PRloRln  

NUM 

LAMPS FOR TERM 8D 

SWITCHING RELAY SET 

INST FOR ELEC MEAS 

RR LlNZ LTS RED 

RR LlNZ LTS GREEN 

RR LlNZ LTS WHITE 

ELECTROMOTOR 

SWITCHING ARM 

TOTALCOST USDOLLARS 

PUMP CEhTRlFUGE 

PUMP CENTRIFUGE 

PUMP CENTRIFUGE 

WMPCENTRIFUGE 

IMPELLOR 

IMPELLOR 

SHAFT 

SHAFT 

SHAFT 

COLLAR 

SPARING 

BEARING 

IMPELLOR 

SPARING 

COUPLING 

PUMP 

PUMP PART 

PUMPCENTRIFUGE 

PUMP CENTRIFUGE 

PUMP PART 

PUMPPART 

PUMPPART 

PUMPCENTRIFUGE 

PUMPCENTRIFUGE 

PUMPCENTRIFUGE 

PUMPCENTRIFUGE 

NUM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

WATER P 

WATER P 

WATER P 

WATER P 

WATERP 

WATER P 

WATER P 

WATER P 

WATER P 

WATER P 

WATER P 

WATER P 

WATER P 

WATER P 

WATER P 

WATER P 

WATER P 

WATER P 

WATER P 

WATER P 

WATER P 

WATER P 

WATER P 

WATER P 

WATER P 

WATER P 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

7 

1 

1 

1 

1 
- 

1 

1 

1 

1 

1 

1 

1 

19 

20 

21 

22 

23 

24 

25 

26 

27 

1 

2 

3 

4 

5 

6 

7 

B 

9 

10 

11 

12 

1 3  

1 4  

15 

1 6  

17  

1 8  

19 

20 

21 

22 

23 

24 

25 

26 



SGS XLS 

SHARYN GOL TABLE 1 3-2 SOURCE BASIS 

SPARE PARTS LIST 

COMMENTS 

AND 

NEED 

DATE 

1 Ssp 9 3  

1 Ssp 9 3  

1 Ssp 93  

1 Sap 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Sap 9 3  

1 Sap 93  

1 sap 9 3  

1 Sap 93  

1 Sep 93  

1 Sap 9 3  

1 Sap 93  

1 Sep 93  

1 Sep 93  

1 Sap 9 3  

1 Ssp 93  

1 Sep 9 3  

1 Sep 93  

1 Sap 93  

1 Ssp 93  

1 ssp 93  

1 Ssp 9 3  

1 Sep 93  

1 Jan 94  

1 Jan 94  

1 Jan 94  

1 Jan 94  

1 Jan 9 4  

1 Jan 94 

1 Jan 94  

1 Jan 9 4  

1 Jan 9 4  

1 Jan 94  . 

MATERIALS 

SOURCE 

CNTRY 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

S E A M  

TOTAL $ 

and BOWER PROJ NO 1 

TOTAL 

COST$ 

$150 000 

HEAT MORRSlOPl KNUDSEN COMPANY 
UNIT 

COST$ 

EMERGENCY 

5150 000 

LOC 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

S G  

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

UNITS 

E A 

E A 

E A 

E A 

E A 

SET 

E A 

E A 

PART 

NUMBER 

SNC 240-300 

ESB-6-16-75 

ESB-8-40-165 

ESB 10-120-60 

ESB 10-120 60  

31 001 008 34 

31 001 008 000 

859 14  240 

ONT 

0 6  

0 6  

1 2 

1 2  

3 

30 

1 

3 5  

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

€A 

E A 

E A 

E A 

M 

€A 

€A 

E A 

€A 

€A 

€A 

EA 

E A 

€A 

E A 

E A 

E A 

31C 1 5 2 0 1 2 0 6  

859 1 4  052 

8122 22 11 015 

8122 22 0 0  155 

8122 0017 000 

10 10 080 

722 22 11 0 0  

31 001 008 037 

31 001 008 102 

R102 A4 A222 50  

61 12 22 

3X50+1X16 

N 403E TY2 653260 7 0  

BG 12  2 2 M I T Y 2 0 5  

HOIST MOTOR 

VEN FAN MOTOR 

SW OIL PUMP MOT 

FAN M FOR GEN 

AIR COMP ELEC MO 

BAO 81  6 30KVT 

BAO 8 2  6 40KVT 

BAP 160M6 1 SKVT 

BAO 81  BY2 22KVT 

WOUND MOTOR 

DESCRlmlON 

PUMPCENTRIFUGE 

PUMP PART 

WMP PART 

PUMPPART 

PUMP PART 

TOTAL COST US DOLLARS 

TRACK PADS 

TRACK RAILS 

1 EVELING JACKS 

2 

2 

5 

3 

0 5  

2 

2 

3 0  

3 0  

5 

3 

2 5 

300 

2 5 

5 

10 

8 

4 

4 

2 

1 

1 

1 
- 

1 

1 

SPROCKET 

SPROCKET 

SHOCK ABSORBER 

SHOCK ABSORBER 

COMPRESSOR SUPP 

CARTRIDGE 

DRILL STEEL 

BUSHING 

BUSHING 

HYD DISTRIBUTOR 

HYD PUMP 

3 SPEED MOTOR 

PULL DOWN CABLE 

HYD PUMP 

HYD PUMP 

TOTAL COST US DOLLARS 

EKG 81 & 4U SHOVEL 

EKG 81 & 4U SHOVEL 

EKG 81 & 4U SHOVEL 

EKG 81 & 4U SHOVEL 

EKG 81 & 4U SHOVEL 

MlSC ELEC MOTORS 

MlSC ELEC MOTORS 

MlSC ELEC MOTORS 

MlSC ELEC MOTORS 

UNIT 

NAME 

WATER P 

WATERP 

WATERP 

WATER P 

WATER P 

WATER P 

DRILL PARTS 

DRILL PARTS 

DRILL PARTS 

PRIORITY 

NUM 

1 

1 

1 

1 

1 

1 

2 

2 

2 

DRILL PARTS 

DRlLL PARTS 

DRILL PARTS 

DRILL PARTS 

DRILL PARTS 

DRILL PARTS 

DRILL PARTS 

DRILL PARTS 

DRlLL PARTS 

DRILL PARTS 

DRILL PARTS 

DRlLL PARTS 

DRILL PARTS 
- 

DRILL PARTS 

DRILL PARTS 

DRILL PARTS 

ELE MOTOR 

ELE MOTOR 

ELE MOTOR 

EL€ MOTOR 

ELE MOTOR 

ELE MOTOR 

ELE MOTOR 

ELE MOTOR 

ELE MOTOR 

NUM 

27 

28 

29 

3 0  

31 

32  

1 

2 

3 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 - 
2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

4 

5 

6 

7 

8 

9 

10  

11 

12  

13  

14  

15 

16  

17  

18  

19 

10 

11 

12 

1 3  
~- - 

14 

23 

24 

25 

26 

ELE MOTOR MlSC ELEC MOTORS 2 27 



D 

Wd SZ P t 6 I Z Z l t  SlX S3S LZ JO EL oeed "JJ 
w 

slsva minos z E L 3 l a v l  109 NAUVHS 

PZ 

EZ 

zz 
LZ 

OZ 

6 1  

8 L 

L i  

9 1  

9 1  

PL 

EL 

ZL 

L L 

OL 

6 

0 

L 

9 

9 

P 

E 

Z 

L 

99  

E t  

ZP 

LP 

OP 

9E 

9E 

PE 

OE 

62 

82 

WflN 

2 

Z 

z 
1 

2 

2 

Z 

2 

Z 

Z 

Z 

Z 

2 

Z 

2 

2 

Z 

2 

Z 

2 

2 

Z 

Z 

Z 

2 

2 

Z 

Z 

Z 

Z 

Z 

z 
Z 

Z 

2 

RflN 

AlMOlt4d - 
NOlSLltlOW 

U l H M  $11 ZNll Htl 

N33ll9 S l l  ZNll tltl 

0 3 1  ~ 1 7  ~ ~ 1 1  titl 

SV3W 3313 tl0j l S N l  

1 3 s  AV13tl DNIH311MS 

0 0  W t l 3 l t l M  W W V l  

38lM 1 0 M N 0 3  

3tllM DNlaNOg 

YtlOM3WVtlj 

ZNI l t lO jWWVl  

X00 HV39 9NIH311MS 

tl01~Stl 

M31j1133tl 

AVl3tl H311MS 

tl3WtlOJSNVtlllVNDIS 

tl3WtlOdSNVtLL W O t l  

tl3WtlOJSNVtll W O t l  

310V3 1VNDIS 

310V3 lVN9IS 

310V3lVNDIS 

fBV3 1VNOIS 

fEIV3lVNDlS 

F 0 V 3  1VNOIS 

310V3 lVN9IS 
-- -- 

V 191 A511 MlOE N30 

33tl l l t l i l3 M N  DNltl 

N3tl8 Wn3VAlllOA IH 

HOlVll3N393(J 

tl010W UVHS O M  

SllOlOW 3313 

Stl010111 33 3 

StlOlOW 3313 

StlOlOW 3 f  3 3SIW 

StlOlOMl 3313 3SIW 

StlOlOW 3313 3SlW 

NOlldlU3S30 

OOQO-9 L 192 

00-0091192 

00-00 91 19Z 

- -  
V000069PP L 

0000 LZ 

00-00 ZOP6 L 

99LL 

1\00 0 0  98 

A 00 2912 

9 I S  

V9 3AON 

V U N  

SL-9EPSlS09 

SL-9EWlSO9 

SL SEWIS09 

SL-9EPSlS09 

9L 9EPSlSOD 

SL 9EWlSOD 

9L 9EP91SOO 

t l lLS009 d3aNI 

Z 6 t  t 1 E M  

OE9-9 3AYZ 

P6W09Z dA 

09 29 Ma 

P19/8/Z L ZOV 3 M W  

3h9WOOZYVVP 3XLW 

3A999EEVP 3XLW 

WW03 tltl 

WW03 tlll 

~ ~ 0 3  LILI 

WW03 tltl 

WW03 tltl 

WW03 Lltl 

WW03 tltl 

WW03 tltl 

WW03t l t l  

WWO3tltl 

WW03 tltl 

N W 0 3  Lltl 

WW03 tltl 

WW03 tltl 

N W 0 3  tltl 

WW03 tltl 

WW03 tltl 

WW03 tltl 

WW03 tltl 

WW03 tltl 

WW03 tltl 

WW03 tltl 

WW03 tltl 

WW03 tlk4 

d ln63  3313 

dlnD3 3313 

dl i lD3 3 f  3 

dlftD3 3313 

dlnD3 3313 

tl010W 313 

tlOlOW 313 

tlOlOW 313 

HOlOW 313 

tlOlOYY 313 

tl010W 313 

3WVN 

l l N n  

ANVdW03 N3SClnNX 

P6 uW 1 S13 

P6 U W  L 513 

P6 UQt' 1 513 

P6 uW L 513 

- -- 

V3 

V3 

V3 

V3 

V3 

V3 

V3 

V3 

V3 

V3 

V3 

V3 

V3 

V3 

V3 

V3 

V3 

WX 

WX 

WX 

WX 

WN 

W>I 

WY 

V3 

V3 

V3 

V3 

V3 

V3 

V3 

V3 

9s 
DS 

DS 

9s 
DS 

DS 

DS 

OS 

DS 

9s 

6s 
DS 

DS 

9s 

DS 

DS 

9s 
9s 

9s 
9s 
DS 

DS 

DS 

DS 

9s 
9s 
9s 
9s 

DS 

DS 

DS 

9s 

r 

SlN3LrYLN03 

I S l l  SltlVd 3tlVdS 

OZ 

5Z 

5Z 

5 

5 

009 

0 9  

92 

5 

OSZ 

9 

42 

5Z 

5 1  

5Z 

9 1  

9 1  

9 L 

Z 

2 

2 

L 

L 

L 

L 

Z 

L 

L 

E 

L 

Z 

1 

P6 U V  L 

P6 U V  1 

P6 'Jet' L 

0 6  U W  L 

P6 U ' V  1 

P6 U V  L 

P6 uot' L 

P6 U W  1 

P6 uut' L 

P6 ust' L 

9 6  U V  L 

P6 U V  L 

P6 U V  L 

P6 Uot' 1 

P6 uof' L 

P6 U W  L 

P6 U V  L 

t 6  u V  L 

P6 U V  L 

€6  deS L 

P6 U W  L 

P6 UP/ .  L 

P6 U W  1 

P6 U W  1 

$6 U W  L 

0 6  U W  L 

P6 U V  L 

9s 
9s 

9s 

301 

A3N3Ot13W3 

513 

513 

513 

513 

S13 

S13 

S13 

S13 

S13 

S13 

513 

513 

513 

513 

513 

S13 

513 

513 

513 

513 

$13 

Sl3 

St3 

513 

513 

513 

S13 

D.6 U V  1 

P6 U V  1 

D.6 u@t' L 

31V0 

033N 

ONV 

1 

9 

1 

1 N D  

V3 

V3 

V3 

S l l N n  

S13 

513 

513 

A U N 3  

33trflOS 

SlVltl3lVlry 

tl01OW 13313 3IV 

blOlOW 13313 3/V 

lSlOH 

H38WflN 

M W d  

$ lVJ .01  

HHlV3S 

L ON rOtld 

$1503 

lVJ.01 

U3MOd PUB 

U S 0 3  

l t N n  

1V3H 
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PROJ NO 1 

SEAIRR 

TOTAL 8 

SPARE PARTS LIST 

COMMENTS 

- 

MATERIALS 

SOURCE 

CNTRY 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

and POWER 

TOTAL 

COST$ 

$6 000 

AND 

NEED 

DATE 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Ssp 93 

1 SOP 93 

1 Ssp 93 

1 Ssp 93 

1 Ssp 93 

1 Ssp 93 

1 Sep 93 

1 Sep 93 

1 Sap 93 

1 Ssp 93 

1 Ssp 93 

1 Sep 93 

1 Ssp 93 

1 Ssp 93 

1 Sep 93 

1 Sep 93 

1 Sap 93 

1 Sap 93 

1 Ssp 93 

1 Ssp 93 

1 s s p  93 

1 Ssp 93 

1 ssp 93 

1 Ssp 93 

1 Ssp 93 

1 ssp 93 

1 Ssp 93 

1 Ssp 93 

1 Ssp 93 

1 Sep 93 

1 Sap 93 

1 Ssp 93 

HEAT 

UNIT 

COST* 

MORRSION KNUDSEN COMPANY 

QNT 

10 

15 

5 

15 

15 

1 

15 

7 

15 

15 
-- 

15 

5 

0 

0 

15 

15 

0 

2 

1 

2 

2 

1 

0 

0 

8 

5 

2 

1 

1 

1 

1 

2 

2 

2 

EMERGENCY 

LOC 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SO 
SG 

SG 

SO 

SO 

SG 

SG 

SG 

SG 

SG 

SG 

PART 

NUMBER 

2301 1031 60 CBN 1 

01 466-2 

51 03 115 CP 

16 03-1 26 CP 

5 1 03-23 

700-40-2889 

F A41 20 000 01 CP 

A41 10 000 02 CP - 

DESCRlPTlON 

ELECTROMOTOR 

SWITCHING ARM 

TOTAL COST US DOLLARS 

PACKING 

THIMBLE 7 

RINGS 

CRANKSHAFT 

CYLINDER 

HYDRALIC SEAL 

FILTER 

FILTER 

PRIORIN 

NUM 

2 

2 

2 

3 

3 

3 

3 

3 

3 

3 

3 

UNITS 

E A 

E A 

E A 

E A 

E A 

E A 

€A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

€A 

E A 

E A 

E A 

E A 

E A 

€A 

NUM 

25 

26 

27 

1 

2 

3 

4 

5 

6 

7 

8 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

UNIT 

NAME 

RR COMM 

RRCOMM 

RR COMM 

TI30 DOZER 

TI30 DOZER 

TI30 DOZER 

TI30 DOZER 

TI30 DOZER 

TI30 DOZER 

TI30 DOZER 

TI30 DOZER 

b9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

TI30 DOZER 

Tl3O DOZER 

TI  30 DOZER 

TI  30 DOZER 

Tl3O DOZER 

TI30 DOZER 

TI  30 DOZER 

Tl3O DOZER 

TI  30 DOZER 

TI30 DOZER 

TI30 DOZER 

T130DOZER 

1130 DOZER 

TI30 DOZER 

TI30 DOZER 

TI30 DOZER 

TI  30 DOZER 

T130DOZER 

TI30 DOZER 

TI30 DOZER 

TI30 DOZER 

TI30 DOZER 

TI30 DOZER 

PACKING 

GEAR PINION 

REDUCTION GEAR 

FUEL INJECTORS 

SPRAYER 

PUMP 

COMPRESSOR PIPING 

AIR INLET 

WATER WMP 

OIL PUMP 

HYDRALIC WMP 

PUMP 

GEAR BOX 

FILTER 

PACKING SEALS 

CARBURATOR 

SUPPORT BRACKET 

ENGINE HEAD 

FUEL SYS CENTRIFUGE 

FAN BLADES 

RADIATOR 

BRAKE DISC 

MAGNET SOLENOID 

40843 

40269 

74116 

17 76-8 CP 

1769 107 1 CP 

1469 117 1 CP 

51 67 11 CP 

92 000 06 

NO36 85 770 

16 8-140 CP 

29 09 124 CP 

NS 100A 3 P 

NS 32Y WP 

24121  CP 

A23 30 000 01 

700-40 2049 

1131 10701 1 

51 07 102 CP 

07146-1 CP 

95000 

51 06113CP 

130Y 13 010-1 

738-4 CP 

M149 A3 



SHARYN GOL TABLE 1 3 2 SOURCE BASIS 

I 
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SPARE PARTS LIST 

COMMENTS 

I 

AND 

NEED 

DATE 

1 Sep 93 

1 ssp 93 

1 Sep 93  

1 Ssp 93  

1 ssp 93  

1 Ssp 93 

1 Ssp 93  

1 Ssp 9 3  

1 Ssp 93  

1 Sep 93 

1 Sep 93  

1 Ssp 93  

1 Sep 93  

1 Sep 93 

1 Sep 93  

1 Sep 93 

1 Sep 93 

1 Sep 93  

1 Ssp 93  

1 Sep 93 

MATERIALS 

SOURCE 

CNTRY 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

1 sap 931 

1 Sep 93 

1 Ssp 93 

1 Sep 9 3  

1 Sop 93  

1 Sep 93  

1 Sap 93  

1 Ssp 93  

1 Sep 93  

1 Ssp 93  

1 Ssp 93  

1 Ssp 93 

1 Ssp 93 

1 Sap 93  

1 Ssp 93  

PROJ NO 1 

SEAJRR 

TOTAL $ 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

and POWER 

TOTAL 

COST$ 

- 

1 

EMERGENCY 

LOC 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SO 

SG 

d 

HEAT 

UNIT 

COST$ 

SG 

SG 

SG 

SG 

S!3 

SG 

SO 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

UNITS 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

EA 

- 

1 

QNT 

2 

1 

2 

0 

0 

1 

0 

21 

0 

0 

1 

0 

0 

1 

1 

2 

1 

2 

2 

2 

E A 

E A 

EA 

E A 

E A 

SET 

€A 

E A 

E A 

EA 

E A 

EA 

E A 

E A 

E A 

24 21 171 CP 

A 4 1 0000-A CP 

D3110AXP020010  

D661 02001 02  

D661 0 2  002 0 2  

24 22 1 

2204 

2205 

40201 

40210 

40944 CP 

14  02  101 CP 

1 6 0 2  106 CP 

14-02 32 

1 4 0 2  33  V 

2 

9 

0 

0 

0 

0 

30  

30  

12 

3 

8 

8 

3 

2 

21 

PART 

NUMBER 

ST 230M 

70-3701 

RR 036281 

R 150-A3T001 

50-14 113 
-- 

16-26-270 CP 

DP 26-C 06-140 

EF 0 1  00 CP 

14 71 3 CP 

1 7 7 4 8 C P  

17 74 284 

1 6 7 4  10CP 

1 7 0 1  22 

24 16-101 CP 

21 17 4 CP 

18360-01 CP 

24 21 146 CP 

24 21 169 CP 

24 21 170 CP 

A 4 1 0000-2 

IDLER PULLEY 

FILTER 

MIDDLE CUTTING EDGE 

END CUTTING EDGE RT 

END CUITING EDGE LEFT 

TRACK ASSEMBLY 

DEFLECTOR RK GUARD 

DEFLECTOR RK GUARD 

PACKING TFtACKS ADJ 

RING 

CYLINDER PACKING 
7-p-p 

CYLINDER 

HEAD CYLINDER 

VALVE 

VALVE 

3 

3 

3 

3 

3 

3 

3 - 
3 

3 

DESCRIPTION 

STARTER 

GENERATOR 

RELAY STARTER 

DISTRIBUTOR 

DRIVE SHAFT 

CYLINDER POWER 

CYLINDER 

ELEMENT FILTER 

PUMP BRAKE 

MECH 

SUPPORT 

SHAFT 
- 

GEAR 

FRICTION CLUTCH PADS 

SERVICE MECH 

FAN BELT 

PULLEY WHEEL 

DRIVE PULLEY 

DOUBLE PULLEY 

FILTER 

MORRSION KNUDSEN COMPANY 

53 

54 

55 

56 

57 

58 

59 

60 

61 

UNIT 

NAME 

TI30  DOZER 

?R!ORITY 

NUM 

3 

Tl3O DOZER 

Tl3O DOZER 

T130 DOZER 

T I  30 DOZER 

T t  30 DOZER 

T I  30 DOZER 

TI30  DOZER 

TI  30 DOZER 

T I  30 DOZER 

NUM 

33 

T I30  DOZER 

T I  30 DOZER 

TI30  DOZER 

TI30  DOZER 

TI30  DOZER 
I 
IT130 DOZER 

3 

3 

3 

3 

3 
I 
1 3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

62 

63  

64 

65 

66 

67 

34 

35 

36 

37 

36 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

'TI 30 DOZER 

TI30  DOZER 

TI30  DOZER 

TI30  DOZER ---- 
TI30 DOZER 

TI30  DOZER 

TI30  DOZER 

TI30  DOZER 

TI30  DOZER 

Tl3O DOZER 

TI30  DOZER 

Tl3O DOZER 

T130 DOZER 

TI30  DOZER 

TI30  DOZER 

TI30 DOZER 

TI30  DOZER 

TI30  DOZER 

TI30  DOZER 



SHARYN GOL TABLE 1 3-2 SOURCE BASIS 

Page 16 OF 21 SGS XLS 4/22/93 4 25 P M  

MORRSION KNUDSEN COMPANY EMERGENCY HEAT end POWER PROJ N O  1 MATERIALS AND SPARE PARTS LIST 

PRIORITY 

NUM 

3 

3 

DESCRIPTION 

PIPE 

PIPE 

LOC 

SG 

SG 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 
- 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 
I 

SEAiRR 

TOTAL S 

NUM 

6 8  

69 

UNIT 

NAME 

T I 3 0  DOZER 

TI30  DOZER 

PART 

NUMBER 

10663- 1 

10664 1 

UNIT 

COSTS 

78  

79 

80 

81 

82 

83 

84 

85 

86  

1 

2 

3 

4 
- 

5 

6 

7 

8 

9 

10 

11 

12 

13  

14 

15 

16  

TOTAL 

COSTS 

COMMENTS SOURCE 

CNTRY 

CIS 

CIS 

UNITS 

E A 

E A 

T I 3 0  DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

TI30  DOZER 

Tl3O DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

T l 3 0  DOZER --- 
T I 3 0  DOZER 

T250 DOZER 

T250DOZER 

T250 DOZER 

T250 DOZER 

T250 DOZER 

T250 DOZER 

T250DOZER 

T250 DOZER 

T250DOZER 

T250 DOZER 

T250 DOZER 

T250 DOZER 

T250 DOZER 

T250DOZER 

T250 DOZER 

T250 DOZER 

NEED 

DATE 

1 SSP 9 3  

1 Ssp 9 3  

QNT 

2 

2 

PISTON PUMP 

PUMP PISTON 

DISC 

COUPLING 

RING 

ROTOR 

RADIATOR 

W M P  

16 67 102 CP 

16-67 108 CP 

738 4 CP 

72118 CP 

111 30  1 2 3 0 0  

92 55 

21 09  1 

51 6 7  11 CP 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

TOTAL COST US DOLLARS 

LINK 

LINK 

LINK 

END PIN 

HEAD LAMPSET 

PACKING 

PACKING 

PACKING 

CROWN 7 

COUPLING 

GENERATOR 

OIL PUMP 

BRUSH 

BRUSH 

DlSTRlBUTOR 

HYDROPUMP 

$27 000 

5 

5 

2 

1 

3 

0 

0 

0 

748 22 132CP 

748 22 133 CP 

748 22 134CP 

748 22 6 

748 10-31 8 CP 

74B-18 234 

748-1 8 229 

748 1 8 2 2 9  

7 4 8 1 9  1 

74B-19 5 

GNA 222 748-82 349 CP 

74860-276-CP 

UGZA KG3 16X32X40 

UG2A K12 8 2x12 5X40X5 

7 4 8 9 9 4 6 5 C P  

933-02 0 6  

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

1 Sep 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1-Sep 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1-Ssp 9 3  

1-Sap 9 3  

1 Sep 9 3  

1-Sep 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

EA 

E A 

EA 

EA 

EA 

E A 

----- 
20 

20 

20 

200 

1 8  

4 0  

4 0  

4 0  

8 

4 

2 -------------- 
1 0  

72 

3 6  

1 

1 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

1 Sap 9 3  

1 Ssp 9 3  

1-Ssp 9 3  

1-Ssp 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Sep 9 3  



TABLE 1 3 2 SOURCE BASIS SHARYN GOL 

SPARE PARTS LIST 

COMMENTS 

- 

AND 
NEED 

DATE 

1 Ssp 9 3  

1 Sap 9 3  

1 ssp 9 3  

1 ssp 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Sap 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Sap 9 3  

1 Ssp 93  

1 Sap 93  

1 Ssp 9 3  

1 Sep 9 3  

1 Ssp 93  

1 Ssp 9 3  

1 Ssp 93  

1 Sep 93  

1 Ssp 93  

1 Ssp 93  

1 Ssp 9 3  

1 Ssp 9 3  

1 Sap 9 3  

1 Ssp 93  

1 Sap 9 3  

1 Sap 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Jan 94 

1 Jan 94 

MATERIALS 

SOURCE 

CNTRY 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

MORRSION KNUDSEN COMPANY EMERGENCY HEAT end POWER PROJ NO 1 

1 Jan 94 

1 Jan 94 

1 Jan 9 4  

1 Jan 94 

w\ 
% - Page 17 OF 21 SGS XLS 4122193 4 25 PM 

sEAlRR 

TOTAL $ 

Bel 

Eel 

Be) 

Bel 

TOTAL 

COST$ 

$45 000 

SG 

SG 

SG 

SO 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

3 

1000 

500 

200 

$12 500 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

LOC 

SG 

SG 

SG 

SG 

SG 

SG 

48  

5 

5 

1 

250 

2 5 

1 5  

1 5  

2 

3 

QNT 

132 

4 

132 

10 

5 

2 

2 

2 

2 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

Be1 --- 
Bel 

UNIT 

COST* 

5 

100 

3 

500 

50 

4 

4 

1 

1 

60 

100 

5 0  

100 

100 

UNITS 

3 

4 

5 

6 

3 

3 

3 

3 

3 

? 

3 

3 

3 

2 

2 

PART 

NUMBER 

20 

21 

22 

29 

24 

25 

26 

27 

28 

1 

2 
SET 

E A 

EA 

€A 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

DESCRIKION 

TOTAL COST US DOLLARS 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

E A 

€A 

E A 

E A 

E A 

€A 

E A 

E A 

SET 

SET 

240 1000104 P I  

240 100321 3 A 3  

240-1011014 

240-1 0 1  7038 

238H 1109080 

240H 1118010 6 

240H l l l 8 O l l B  

240H 1002012H 

90161 11008 02  

,26161112110 

YM2 PARTS 

YM2 PARTS 

YM2 PARTS 

YM2 PARTS 

YM2 PARTS 

YM2 PARTS 

YM2 PARTS 

YM2 PARTS 

YM2 PARTS 

BELAZ 

BELAZ 

UNIT 

NAME 

T250 DOZER 

6 

7 

8 

9 

10  

11 

12  

13  

14  

15 

PRIORIN 

NUM 

3 

E A 

E A 

E A 

E A 

E A 

E A 

€A 

E A 

E A 

E A 

YM2 PARTS 

YM2 PARTS 

YMZ PARTS 

YM2 PARTS 

YM2 PARTS 

YM2 PARTS 

YM2 PARTS 

YM2 PARTS 

YM2 PARTS 

YM2 PARTS 

CABIN 

LAMPS 

LAMPS 

LAMPS 

CYLINDER 

CRANKSHAFT 

RINGS 

PACKING 

PACKING 

NUM 

1 7  

3 

3 

3 

3 

240H 1004008 D 

240-1000107 B6 

2351000106 B4 

240-1000104 82  

240-1 0001 04 P2 

PACKING 

SEAL 

PUMP 

ELEMENT 

ELEMENT 

TURBOCOMPRESSOR 

NRBOCOMPRESSOR 

BLOCK CYLINDER 

PUMP 

SPRAY INJECTOR 

548T 500001 2 5 0  

A 2 4 5 1  

A 24 55x50 

A 24 60x40 

RINGS 

PACKING SEALS 

PACKING SEALS 

FUEL PUMP 

ELEMENT 

PUMP 

GENERATOR 

STARTER 

TOTAL COST USDOLLARS 

ENGINE 

TRANSMISSION 

YM2 PARTS 

YM2 PARTS 

YM2 PARTS 

YM2 PARTS 

YM2 PARTS 

16 

17 

18  

19 

3 

3 

3 

3 

3 

E A 

E A 

E A 

E A 

E A 

236-1004002 A 3  

240 1008098 

240T 1009040 A2 

1111008 20 

201 11 17038 A 2  

240-1 30701 0-A 

45  7371 0209 

457375 1471 

YM3 240N10004118 - - - - - - -  
G MP 548T 1 700004 

1 

2 

3 

4 

5 

E A 

€A 

E A 

E A 

YM2 PARTS 

YM2PARTS 

YM2 PARTS 

YM2 PARTS 

RING 

RING 

ELEMENT FILTER 

ELEMENT 

236 1002024A 

236 1002040 

240T 101 7040 A 3  

201T 1105540 



Page 18 OF 21 
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SHARYN GOL TABLE 1 3-2 SOURCE BASIS 

SGS XLS 4/22/93 4 25 P M  

SPARE PARTS LIST 

COMMENTS 

-- 

- -- 

PROJ NO 1 

SEAIRR 

TOTAL 1 

MORRSION KNUDSEN COMPANY EMERGENCY HEAT and POWER MATERIALS 

SOURCE 

CNTRY 

Bsl 

Bet 

Bsl 

Be1 

Bel 

Be1 

Be1 

Be1 

Bel 

Be1 

Be1 

Be1 

Bel 

Bel 

Bel 

Be1 

5el 

Bal 

Eal 

Eai 

UNlT 

COST$ 

AND 

NEED 

DATE 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

TOTAL 

COST) 

DESCRIKION 

BELT 

PUMP 

1 

1000 

6 

20 

10 

PART 

NUMBER 

1950/00368/ 

NS 50Y 3 T 

UNIT 

NAME 

BELAZ 

BELAZ 

2 

2 

2 

2 

2 

2 

2 

t 
PRIORIN 

NUM 

2 

2 

SG 

$ 0  

SG 

SG 

ONT 

60 

30 

UNITS 

E A 

E A 

NUM 

7 

8 

ELEMENT 

OIL CLEANER 

COLLAR 

SHAFT 

ELEMENT 

ELEMENT 

PUMP 

Bel 

Bel 

Bel 

Be1 

Be'l 

Eel 

Bsl 

LOC 

SG 

SG 

30 

15 

15 

10 

240 

10 

40 

4 

60 

200 

120 

120 

60 

30 

80 

80 

100 

80 

15 

2 

2 

2 

2 

2 

2 

2 

28 

29 

30 

31 

32 

33 

34 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

PUMP BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

PLUNGER 

SPRAYER 

ELEMENT 

TURBOCOMPRESSOR 

TURBOCOMPRESSOR 

RING 

FLANGE 

201T1017038A 

236-1 029240 

236-1029240 

240-1 029336 

201 1105538 

238N 1109080 

9016-1 1 110082 

BELAZ 

BELAZ 

BECAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

lo00 

200 

4 

60 

120 

lo00 

10 

10 

120 

20 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

35 

36 

37 

38 

39 

40 

Be1 

601 

Eel 

8el 

Be! 

Bsl 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

sa 

NS 50Y 2 1 

2 

r 

2 

2 

2 

2 

2 

PARA 60-1 1 1 1073 

261 1112110 

201 1 1 17038-A2 

240N 11180108 

240N 1118011B 

240N 1118106 

2 .40~  t1 18272 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

EA 

SHIMMS 

SHIMMS 

SHIMMS 

RING SET 

CRANK SHAFT 

PACKING 

CRANKCASE (OIL PAN1 

PACKING 

PACKING 

PACKING 

SET 

LINER 

COLLAR 

RING 

RING 

PACKING 

PACKING 

PUMP 

€A 

E A 

E A 

E A 

E A 

E A 

EA I 41 (BELAZ B ~ I  I 1 Jan 94 

21 JBELAZ 

240-1 00010482 

240100010482R1 

240-10001 0452R2 

236-10000106-B4 

240-100010786 

240 1002265 

240-1002310 

240 1003240A3 - - - - -  
240-1003213 

240-1 003270-8 

240N 1004008-8 

240N 1004008 

236-1005160 A2 

240-1005576 

240-10055828 

240N 1008027 

240T 1009040 - - - - - -  
240 10110148 

22 

23 

24 

25 

26 

27 

EA 

E A 

E A 

E A 

E A 

E A 

EA 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 



SGS XLS 

SHARYN GOL TABLE 1 3-2 SOURCE BASIS 

SPARE PARTS LIST 

COMMENTS 

-- 

MORRSION KNUDSEN COMPANY EMERGENCY HEAT and POWER PROJ NO 1 MATERIALS AND 

NEED 

DATE 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

SOURCE 

CNTRV 

Be1 

Bsl 

Be1 

Bal 

Be1 

Bel 

SEAlRR 

TOTAL $ 

TOTAL 

COST$ 

Be1 

Be1 

Be1 

Bel 

Bel 

Be1 

Be1 

Be1 

Be1 

Be1 

Be1 

Be1 

Be1 

Bel 

Be1 

Bel 

Bet 

€A 

E A 

€A 

E A 

E A 

E A 

E A 

E A 

E A 

€A 

E A 

E A 

E A 

E A 

EA 

E A 

E A 

E A 

UNITS 

E A 

E A 

EA 

E A 

E A 

E A 

540-1731030-20 

548A 1731 101 01 

540-2201025 02 

548T2208010 

7523 2201010 

540T 22081 17 

548 2402010-1 1 

7523 2803010 

540-291 7056 31 

5482917020 11 

540-2919412 23 

540M 291 9426 

540 2919429 30 

540 2919440 B1 

7540-291 9442 

75482919016 01 

548 300101 6 

PART 

NUMBER 

240N 1 1 18280-8 

17351256421 141 3 

548A 1301010 

240-1 303100-V2 

240-1303101 V2 

7523 1731002 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

AXLE 

AXLE 

CROSSET 

SHAFT 

SHAFT 

SHAFT 

TRANSMISSION 

BUMPER 

CYLINDER 

CYLINDER 

SHIFTING FORK 

PIN 

ROD 

SEAL 

RING 

ROD 

SPACERS 

DESCRIPTION 

COVER 

BELT 

RADIATOR 

PIPE 

PIPE 

GEARS 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

PRIORITV 

NUM 

2 

2 

2 

2 

2 

2 

1 Jan 94 

2 66 BELAZ SPACERS 548 3001026 E A 

2 67 BELAZ PULLEY 540-3003052 E A 

30 

6 

6 

10 

240 - - - - - - - - - -  
20 

60 

10 

40 

8 

40 

10 

6 

20 

4 

6 

40 

2 

4 

20 

6 

6 

10 

6 

60 

40 

10 

30 

30 

QNT 

20 

60 

10 

6 

6 

4 

2 

2 
v 

2 

2 

2 

2 

2 

2 

2 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG ---- 
SG 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

NUM 

42 

43 

44 

45 

46 

47 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

LOC 

SG 

SG 

SG 

SG 

SG 

SG 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

UNIT 

NAME 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

68 

69 

70 

71 

72 

13 

74 

75 

76 

UNIT 

COST$ 

- p~ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

Be1 

Bal 

Bel 

Be1 

Bsl 

Be1 

Be1 

Be1 

Be1 

Bel 

Eel 

BOOSTER 

SET 

PACKING 

PIPE 

BRAKE PLATE ----- 
COMPRESSOR 

RING 

REGULATOR 

COLLAR 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

525 3405010-06 

7522 3405155 

5453501 105 

540T 3506060-01 

549A 350701 5 

540T3509015 

130-35L 167 

11 3512010 

540-351 91 37 B 

€A 

E A 

EA 

E A 

E A - 
E A 

E A 

E A 

€A 



SHARYN GOL TABLE 1 3 2 SOURCE BASIS 

SGS XLS 4/22/93 4 25 P M  

SPARE PARTS LIST 

COMMENTS 

-- 

MORRSION KNUDSEN COMPANY EMERGENCY HEAT and POWER PROJ NO 1 MATERIALS AND 

NEED 

DATE 

1 Jan 94 

1 Jan-94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

SOURCE 

CNTRY 

Bel 

Bel 

Be1 

Bel 

Bel 

SEA/RR 

TOTAL $ 

TOTAL 

COSTS 

UNff 

COST$ 

SG --- 
SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

Bel 

Be1 

Be1 

Be1 

Be1 

Bel 

Bel 

Bel 

Be1 

Be1 

Be1 

Be1 

Bel 

Bel 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 9 4  

1 Jan 94 

1 Jan 9 4  

1 Jan 9 4  

1 Jan 9 4  

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

QNT 

10 

20 

20 

10 

6 

UNITS 

E A 

EA 

E A 

E A 

E A 

VOLTAGE REGULATOR ----- 
SOLENOID 

ROTOR 

EQUALIZER BAR 

SWITCH 

LIGHT SET 

LIGHT SET 

FILTER ELEMENT 

INST LIGHTS 

INST LIGHTS 

INST LIGHTS 

REFLECTOR 

REFLECTOR 

SIGNAL 

ENGINE DIP STICKS 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 
- 

2 

2 

2 

21 3702 20 

LOC 

SO 

SO 

SG 

SG 

SG 

PART 

NUMBER 

540M 351 9310 

G263A 3701010 

8563708000 

RC103 37078000 

457375 1451 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

97 

9 8  

99 

100 

101 

102 

103 

104 

105 

108 

107 

108 

109 

110 

111 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

CT103 37081 20-150 

25 3708200 

25 3708320 

P602 3709210 

122 371 1010-BV 

6-371 1 OOOKT 

140-371 1 2000-01 

130-371 2010-8 

130 3716010 V 

130-3716010 G 

FN 130 3716210 

FN 130 37162108 

C40-3721000 

YPlOl  3726000-V1T 

DESCRIPTION 

CYLINDER 

BRUSHHOLDER 

LOCK 

RELE STARTER 

STARTER 

82  

83  

8 4  

85 

86  

87  

88  

89  

90  

91 

92  

9 3  

94 

95 

9 6  

BELAZ SWITCH PI  45 3726000T E A 20 SG --- 
BELAZ 

UNIT 

NAME 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

PRIORITY 

NUM 

2 

2 

2 

2 

2 

Bsl ------ 
Bel 

Bel 

Bel 

Bel 

Bel 

Bel 

Bal 

Bel 

Be1 

Be1 

Bel 

Bel 

Bel 

Bel 

EA 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

NUM 

77 

78  

79 

80 

81 

1 Jan 94 

I Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 9 4  

I Jan 9 4  

1 Jan 94 

1 Jan 94 

1 Jan 9 4  

1 Jan 94 

20 

1 0  

12  

10 

3 0  

3 0  

3 0  

20 

15 

15 

20 

20 

12  

3 0  

SENSOR 

HYDRALICK JACK 

GLASS 

WINDOW HANDLES 

MIRROR 

HOOD 

HOOD 

FENDERS 

GENE RATOR 

STARTER 

ELECTROMOTOR 

LAMPA 

LAMPA 

MM355 382901 0 

11107 39103010 

540-5206010-10 

81 6104013B 

50408201 01 5 01 

7523 840201 2 

548A 840241 1 

548A 840-3010 

G263A 457371 1487 

G263A 

MN 1 

A24 1 

A24 21 5 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

EA 

E A 

E A 

E A 

E A 

20 

10  

20 

10 

30 

6 

4 

4 

6 

10 

10 

l o o 0  

l o o 0  

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SO 

SG 

SO 

SG 

SG 

SG I 



SGS XLS 

SHARYN GOL TABLE 1 3 2 SOURCE BASIS 

MORRSION KNUDSEN COMPANY EMERGENCY HEAT and POWER PROJ NO 1 MATERIALS AND SPARE PARTS LIST 

L 

TOTAL COST - US DOLLARS $5 423 671 

NEED 

DATE 

SOURCE 

CNTRY 

COMMENTS 
t 

LOC TOTAL 

COST* 

UNITS UNIT 

COST) 

PART 

NUMBER 

PRIORITY 

NUM 

SEAlRR 

TOTAL $ 

QNT NUM UNIT 

NAME 

DESCRIPTION 



SHIVEE OVOO TABLE 1 3 3 SOURCE BASIS 

!&? Page 1 OF 3 SOS XLS 
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%-n 

SHlVEE OVOO TABLE 1 3 3 SOURCE BASIS 

- 

sos XLS 

SPARE PARTS LIST 

COMMENTS 

AND 

NEED 

DATE 

1 Sop 93 

1 Sop 93 

1 Sop 93 

1 Ssp 93 

1 Ssp 93 

1 Ssp 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sap 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 ssp  93 

1 Sep 93 

1 Sep 93 

QNT 

0 4  

0 4  

0 8 

0 8 

2 

0 75 

12 

12 

0 75 

2 5 

25 

5 

5 

5 

5 

1 

2 5 

5 

5 

7 5 

7 5 

7 5 

1 

5 

5 

2 5 

2 

3 

25 

1 

2 5 

5 

10 

10 

25 

2 5 

25 

25 

PROJ NO 

SEAlRR 

TOTAL $ 

MORRSION 

m~omn 

NUMBER 
I 

1 

1 

1 

1 

1 

1 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 - 
2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

1 MATERIALS 

SOURCE 

CNTRY 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

PART 

NUMBER 

SNC 240-300 

ESB-6-18-75 

ESB 6-40-1 65 

ESB-10 1 20-60 

ESB 10-1 20-60 

01  60 

1434 

2971 

51 01 2 c b  

40201 

40210 

A 2301 131 60 cbnl 

A2301 1031 1 

A23 01 1031 2 AN2 

14 02 101 c b  

1 02 1Ocp 

03325 

023 02 10002 AN1 

A23 0 10004 DN1 

A27 00 01 1 

027 00 024 

A27 00 043 

03694 1 c p  

5X9X1090 

16x1 1x1650 

1608  140cp 

29 09 124 c p  

01466 

51 03 115 c p  

1603  1120cp 

51 03 103 

EMERGENCY HEAT and POWER 

UNITS 

E A 

E A 

E A 

E A 

€A 

SET 

E A 

€A 

EA 

E A 

E A 

SET 

SET 

SET 

E A 

SET 

E A 

SET 

ET 

SET 

SET 

SET 

SET 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

SET 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

LOC 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

DESCRIPTION 

PUMPCENTRIFUGE 

PUMPPART 

PUMP PART 

PUMP PART 

WMP PART 

TOTAL COST US DOLLARS 

ENGINE 

COTTER PINS 

COTTER PINS 

BLOCK ENGINE 

PACKING 

RINGS 

PACKING SETS UPPER 

PACKINGSETS LOWER 

PACKING SETS 

PACKING 

ENGINE REBUILD KIT 

GUSHING 

PACKING UPPER 

PACKING LOWER 

RING SETS 

RING SETS 

RING SETS 

PISTON RING SETS 

GENERATOR BELT 

FAN BELTS 

WATER WMP 

OIL WMP 

CYLINDER LINER 

RING SETS 

lCRANKSHAFT 

PISTON 

NUM 

27 

28 

29 

30 

31 

32 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Ssp 93 

1 Sep 93 

1 Ssp 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sop 93 

1 Sep 93 

1 Sop 93 

1 Sep 93 

1 Ssp 93 

1 Ssp 93 

1 Sep 93 

1 Sop 93 

KNUDSEN COMPANY 

UNIT 

NAME 

WATER P 

WATER P 

WATER P 

WATER P 

WATER P 

WATER P 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

2 

2 

2 

2 

2 

2 

2 

700-40-2886 

A41 20000 1 c p  

A41 10 000-02 

40843 

40269 

14 69 107 1 cp 

14691171cp  

UNIT 

COST$ 

27 

28 

29 

30 

31 

32 

33 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

ISM ENG PTS 

TOTAL 

COST$ 

$100 000 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

PACKING 

FILTER 

FILTER 

RING 

PACKING 

SPRAYER 

INJECTOR FIllINGS I 
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TOTAL COST - US DOLLARS $9 439 577 

sos XLS 



ADUUNCHULUUN MINE TABLE 1 3 4  SOURCE BASIS 

MORRSION KNUDSEN COMPANY EMERGENCY HEAT and Pot 

I DESCRIPTION PART UNIT QNT LOC UNIT TOTAL 

NAME I NUMBW I I I I COST$ I COST* - 

1 155 BAlTERIES 6 CT 132 AMPIHR 12V €A 60 AD 1 6 9 6  $10 176 

1 160 BATTERIES 6 CT 182 AMPIHR 12V E A 60 AD 204 0 6  812 244 

2 63 WIRE ROPE 39mm H 5 J 4 2 KglM 10 TONNE FT 4 4 1 7  AD $2 31  $10 203 

1 1 2 I f 2 5 0  DOZER ~TRACKASSEMBLEY 1748 27 TOT CP 21 AD I 1 
2 1 1 T250 DOZER HOSE 

2 1 3 T26O DOZER PINS TRACK 

2 1 4 T250 DOZER REGULATOR RELAY 

7 1 5 IT250 DOZER  ELEMENT 

- 

2 1 7 IT250 DOZER  FILER HOUSINO 

; 1 8 IT250 DOZER  FILTER HOUSING 
- - 

2 1 9 1 ~ 2 5 0  DOZER  ELEMENT 
- - 1 2 1 11 1 ~ 2 5 0 ~ 0 2 ~ ~  ITOTAL COST US DOLLARS 

TOTAL COST US DOLLARS $77 623 

rER PROJ NO 1 MATERIALS AND SPARE PARTS LIST 

SEAlRR SOURCE NEED COMMENTS i 

I CIS 1 Ssp 9 3  

1 CIS 1 ~ e p  93 

I CIS 1 Ssp 93  

CIS 1 Ssp 9 3  

CIS 1 Ssp 93  

CIS 1 Ssp 9 3  

CIS 1 Sep 93  

CIS 1 Sep 93  

CIS 1 Sop 93  

CIS 1 Sop 93 

ADS XLS 
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OTHER MINES TABLE 1 3 5 SOURCE BASIS 

MORRSION KNUDSEN COMPANY EMERGENCY HEAT and POWER PROJ NO 1 MATERIALS AND SPARE PARTS LIST 

OTS XLS 4\22/93 4 32 PM 

- 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

1 Sep 93  

1 Sep 93 

1 Sep 93 

1 Ssp 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sep 93  

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Ssp 93 

1 Sap 93 

1 Ssp 93 

1 Ssp 93 

128 

32 

32 

32 

32 

80 

1 6 

48  

3 8 4  

4 0  

40 

33  6 

40  

40 

8 

8 

1 2 8  

236 1004008 

236 1004045 V2 

400-1 004030 80 

201 1005034 83  

236-1 005030-A 

236-1005160-A2 

238 1006015 6 2  

236-1006026-AR 

236-1006037 AR 

236-1007010-V 

236100701 5 V4 

236 10071 76-A 

236-1008050 

238T 1 009040 

236-101 1014 V3 

157 1013010-A 

2568 101 3408 8 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

LINER CYLINDER 

ROCKER ARM 

RING 

SEAL 

GEAR 

COLLAR 

SHAFT 

SPACERS 

SPACERS 

VALVE 

VALVE 

ROD WSH 

PACKING 

PACKING 

WMP 

,RADIATOR 

2 

2 

2 

2 

2 

2 

2 

2 
2 

2 

2 

2 

2 

2 

2 

2 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

EA 

E A 

E A 

EA 

E A 

E A 

E A 

E A 

EA 2 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30  

31 

32 

33 

34 

35 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

36  KRAZ  EXHAUST PIPE 



OTHER MINES TABLE 1 3 5 SOURCE BASIS 

MORRSION KNUDSEN COMPANY EMERGENCY HEAT end POWER PROJ NO 1 MATERIALS AND SPARE PARTS LIST 

PRORIN NUM UNIT DESCRIPTION PART UNITS ONT LOC UNIT TOTAL SEAIRR SOURCE NEED COMMENTS 

NVMBER NAME NUMBER COST$ COST$ TOTAL 1 CNTRY DATE 
I 

2 37 KRAZ ELEMENT FILTER 201T 1105540 EA 480 OT URK 1 Sep 93  

2 38  KRAZ PUMP 1240-1106210 E A 8 OT URK 1 Sep 93  

2 39 KRAZ PUMP 123611 10628SA2 E A 8 OT URK 1 Sep 9 3  

2 40  KRAZ COLLAR 2361  02940 E A 80 OT URK 1 Sep 93  

2 41 KRAZ 112 HUB COUPLING 236 1029268 B E A 4 OT URK 1 Sop 93  

2 42 KRAZ PIPE 236-1 1043084 EA 16 OT URK 1 Ssp93 

2 43  KRAZ ,PUMP 8006-1 11 1005 . EA 4 8  OT URK 1 Sep 93 

2 44 KRAZ PLUNGER RODS 60111107401 EA 120 OT URK 1 Sep 93  

2 45 KRAZ INJECTOR 2606-1 11 2010 02 E A 224 OT URK 1 Sep 93 

2 46 KRAZ SPRAYER 26 111211 E A 224 OT URK 1 Sep 93 

2 49 KRAZ MUFFLER 256 1201 010 E A 

2 50 KRAZ PACKING 2568 1203002 E A 

2 51 KRAZ SLEEVE 256 61 1203096 E A 

2 52 KRAZ PACKING 2568 1203039 EA 

2568130100810 1 EA 

2 54 KRAZ ENG MOUNTS 256-1 302025 EA 

2 55 KRAZ ENGl MOUNTS 256 1302139 E A 

8 
_ _ _ _ _ _ I _ - - - - - - - - -  

80 

20 

32 

16 

8 

8 

OT 

OT 

OT 

-- OT 
OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

2 1 56 

-1 

KRAZ 

KRAZ 

KRAZ 

KRAZ ---- 
KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRA2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

----- 
57 

58  

59 

60  

61 

62 

63  

64 

65 

66 

67 

OT 

OT 

OT 

OT 

OT 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

2 

2 

2 

2 

RODS 2148 1303010 E A 24 

RODS 255 130301 2 E A 16 

EXHAUST PIPE 256-1 30301 6 E A 4 8 

PUMP 236-1 30701 0 A3  E A 20 

SET 236-1 307029 A 40  

1 Ssp 93  

1 Ssp 93  

1 Ssp 93 

1 Ssp 93  
- 7 - P  

1 Sap 93 

1 Sep 93  

1 Sep 93 

URK 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

68 

69 

70 

71 

COLLAR 

BELTS 

BELTS 

MOTOR 

DlSCS 

DISCS 

DISCS 

- URK 

URK 

1 Sep 93  

URK 

URK 

URK 

URK 

1 Sep 93 

1 Ssp 93  

2 

2 

2 

Fags 2 OF 7 OTS XLS 4/22/93 4 32 PM 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

DISCS 

BRAKE FRICTION PLATE 

COUPLING 

GEAR BOX 

236-1 307090 

25 641 1 1404 

6421 1403 

2361306011 6 2  

2351601690 G 

238 1601 094 

23B-1601130-8 

URK 

URK 

72 

73 

74 

URK I 1 ~ e p  9 3  

URK 1 Sep 93  

URK 1 Ssp 93 

URK 1 Sep 93  

1 Ssp 93 

1 Sep 93 

1 Sap 93 

1 Sep 93  

2 1 75 

2 1 76 

URK 

URK 

- 
.. 

BOX 

BOX 

HEAD CROSS 

SHAFT 

DRIVE SHAFT 

238-1 601 131 

236-1601 138 A3 

236-1 601 180-82 

236NT 1700003 , 

E A 

E A 

E A 

E A 

€A 

E A 

E A 

1 Ssp 931 - 

1 Sep 93 

1 Sep 93 
64 

160 

160 

4 8 

8 

8 

8, 

1 Sep 93  

E A 

E A 

E A 

EA - 
257 18000020-V2 

266- 1800020-V2 

131 2201025 A 

527 2202010-16 

2106 2202046 04 

E A 

EA 

E A 

E A 

E A 

I 

1 6  

1 6 

16 

64, 

121 OT 

URK 

URK 

OT 

OT 

OT 

I OT , 

40 

8 

6 4  

1 Sap 93  

1 Sep 93  

OT 

OT 

OT 

I 6 4 1  OT ( 

URK 

URK 

URK 

1 Sep93 

1 Sep 93, - 
1 Ssp 931 



1 -& - -  Page 3 OF 7 O T S  XLS 4122193 4 32 PM 

OTHER MINES TABLE 1 3-5 SOURCE BASIS 

MORRSION KNUDSEN COMPANY EMERGENCY HEAT and POWER PROJ NO 1 MATERlALS AND SPARE PARTS LIST 

SEAIRR 

TOTAL $ 

PR~ORIN 

NUMBER 
L 

2 

NEED 

DATE 

1 Sap 93 

1 Sap 93 

1 Sap 93 

1 Sap 93 

1 Ssp 93 

1 Sep 93, 

SOURCE 

CNTRY 

URK 

, URK 

TOTAL 

COST$ 

DESCRIPTION 

SHAFT 

SUPPORT 

REAR DRIVE AXLE 

SETOFGEARS 

DIFFERENTIAL SEAL 

DIFFERENTIAL 

FLANGE 

AXLE 

SHOCK ABSORBER 

1 ST PLATE 

2ND PLATE 

SHOCK SPRINGS 

SHOCK ABSORBER 

CONN BRACKETS 

LOC 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

1 Sep 93 

1 Sep 93 

1 Ssp 93 

1 Sap 93 

1 Ssp 93 

1 Sep 93 

1 Sep 93 
1 Ssp 93 

1 Sap 93 
1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Ssp 93 

1 Sep 93 

1 Ssp 93 

1 Sep 93 

1 Ssp 93 
1 Ssp 931 

2 

2 

2 

2 

2 

2 

2 

COMMENTS 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

UNIT 

COST) 

NUM 

77 

---- 97 

98 

99 

100 

101 

102 

103 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Ssp 93 

1 Sep 93 

1 Ssp 93 

1 Sep 93 

1 Ssp 93 ----- 
1 Sep 93 

1 Ssp 93 

EQUALIZER 

SHAFT 

ROD 

ROD ----- 
BUSHING 

SEAL 

PART 

NUMBER 

2106 2204010-16 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

UNIT 

NAME 

KRAZ 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

1 ~ e p  931 

2 

2 

2 

2 

2 

2 

KRAZ --- 
KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

2 , 78 

91 

92 

93 

94 

95 

96 

2 

2 * 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

UNITS 

EA 

2 

2 

2 

2 

2 

2 

2 

2 , 

SEAL 

COTTER PINS 

COTTER PINS 

RELAYS 

HYD BOOSTER BRAKES 

DISTRIBUTOR 

PUMP 

241 OT 

QNT 

6 4  

2568 291 8005 

79 

80 

81 

82 

83 

84 

85 

86 

2568 291 8054 E A 3 2 OT ------------- 
214 291 901 1 02 E A 40 OT 

210-2919012 03 

200-3001 01 6 

200-31 03035 EA 112  OT 

8 

8 

1 6  

48 

3 2  

3 2 

1 6  

16 

16 

16 

40 - - - - - - - - -  
20 8 

48, 
E A 

210-2204080 82 , EA 

210 31 04036 

200-3 104050-A 

200-3104050 A 

500 3401 005 D 

2568 3405010 14 

2558 340501 6 

25683407199 

104 

105 

106 

107 

108 

109 

110 

111 

112 

114 

115 

255P240001502 

2568 2402020 

210-2402052 A1 

200-2403010-A2 

200-2403072 81 

2550-250001 5 02 

25681 290201 2 

2558 2902074 01 

2558 2902076 01 

500-2905006 

2568 291 201 2 11 

219 291 2408 

2 

2 

2 

FRlC PLATES SHOE 

LEVER 

FRlC PLATES SHOES 

COMPRESSOR 

GENERATOR 

REGULATOR 

SWITCH 

ELECTRO BRUSHES 

SWITCH 

SWITCH 

STARTER 

RELAY 

LAMPS 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

1 1 3 K R A Z  

KRAZ 

KRAZ 

1 1 6 K R A Z  

E A 
E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

EA 

E A 

87 

88 

89 

EA 

EA 

E A 

E A 

€A 

E A 

200-3501 105 

210-3501 136 A 2  

200-35021 05 A 

130-3509009 1 1 

4573711587 

1112 3702 

VK318T 3704000 

2501 370805 

P305 3709000 

P39 371 000.T 

45 7375 1471 

RC103 3708000 

A 24 60-40 

2 

400 

400 

4 

8 

8 

8 

90 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

€A 

E A 

OT 

O T  

OT 

OT 

OT 

OT 

240 

6 4  

240 

6 4  

16 

16 

8 

208 

12 

12 

20 

8 
-------------, 

320 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

I 
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OTHER MINES TABLE 1 3 5 SOURCE BASIS 

OTS XLS 

1 

SOURCE 

CNTRY 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS ------- 
CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

end POWER 

TOTAL 

COST$ 

$88 000 
$13 000 

EMERGENCY HEAT 

UNIT 

COST$ 

$650 00 

MORRSlON KNUDSEN COMPANY PROJ NO 

SEAlRR 

TOTAL $ 

MATERIALS AND SPARE PARTS LIST 

--------- 

NEED 

DATE 

1 Ssp 9 3  

momn 

NUMBER 

2 

CIS 

COMMENTS DESCRIPTION 

FILTERS 

1 Ssp 9 3  

NUM 

117 

PART 

NUMBER 

FG122 3711200-V 

UNIT 

NAME 

KRAZ 
1 Ssp 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Ssp 93  

A24 324 

A 24 2 

A 24 5 

A 24 21 2 

CP135 380201 0 

RC401 3726010 

YK143380701064 

BM1 46-38066000 

AP110-3811010 

MD103-3816010 

T M l  00 3808000 G 

256-8201 01  2 

220V 8702010A 

D l  6 0  

1434 

2971 

51 01  2 cb 

40201 

40210 
A 2301 131 60 cbn l  

A2301 1031 1 

A23 0 1  10312 AN2 

1 4  02  101 cb 

1 02  1 0 c p  

03325 

023 0 2  10002 AN1 

A23 0 10004 DN1 

A27 00 01 1 

027 00 024 

A27 00 043 

103694 1 c p  

5X9X1090 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

t 

1 

1 

1 

1 

1 

1 Ssp 93  

1 Ssp 93  

1 Ssp 93  

1 Sep 93  

1 Sep 93  

1 Sep 93  

1 Sep 93  

1 Sep 93  

1 Sep 93  

1 Sep 9 3  

SPLIT 

1 Sep 93  

1 Sep 93  

1 Sep 93  

1 Sep 93  

1 Sep 93  

1 Sep 93  

1 Sep 93  

1 Sep 93 

1 Sep 9 3  

1 Sep 93  

1 Sep 93  

1 Sep 9 3  

1 Ssp 93  

1 Sep 9 3  

1 Ssp 93  

1 Sep 93  

1 Sep 9 3  

1 Sep 93  

1 Ssp 93 

1 Ssp 9 3  

1 Sep 93  

1 Ssp 93  

1 Sep 9 3  

UNITS 

E A 

118 

120 

121 

122 

123 

124 

125 

126 

127 

128 

129 

130 

131 

40 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10  

11 

12  

13  

14  

75 

1 6  

17  

18  

19 

KRAZ 

1 1 9 K R A Z  

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

EXPLOSIVES 

SM ENG PTS 

SMENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS ---- 
SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

60% 1 SEW m 60% 1 J M ~  84 

EA 

E A 

E A 

E A 

E A 

E A 

EA 

E A 

E A 

E A 

E A 

E A 

E A 

TONNE 

SET 

E A 

E A 

EA 

E A 

EA 

SET 

SET 

SET 

E A 

SET 

E A 

SET 

ET 

SET 

SET 

SET 

'SET 

LAMPS 

LAMPS 

LAMPS 

LAMPS 

SPEEDOMETER 

RELAY 

RECIEVER 

SENSOR 

AMP METER 

PRESSURE GAUGE 

SENSOR 

MIRRORS 

EQUALIZER 

TOTAL COST US DOLLARS 

AMMONIT 20mm CARRIDGES 

ENGINE 

COTTER RNS 

COTTER PINS 

BLOCK ENGINE 

PACKING 

RINGS 

PACKING SETS UPPER 

PACKINGSETS LOWER 

PACKING SETS 

PACKING 

ENGINE REBUILD KIT 

GUSHING 

PACKING UPPER 

PACKING LOWER 

RING SETS 

RING SETS 

RING SETS ----- 
PISTON RING SETS 

GENERATOR BELT 

QNT 

24 

1 

1 

1 

1 

1 

E A 

E A 

E A 

E A 

E A 

LOC 

OT 

320 

320 

320 

320 

8, 

20 

21 

22 

23 

24 

SM ENG PTS 

SMENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

OT 

OT 

OT 

OT 

OT 

E A 

15 

7 5 

6 

9 

75  

OT 

OT 

OT 

OT 

OT 

FAN BELTS 

WATER PUMP 

OIL PUMP 

CYLINDER LINER 

RING SETS 

8 

3 2 

3 2 

6 4  

3 2 

8 

24 

1 6 

20 

2 25 - - - - - - - - - -  
3 6  

3 6  

2 25 

7 5 

75  

15 

15 

1 5  

15 

3 

7 5 

15 

15 

22 5 

22 5 

22 5 

3 

15 

16x1  1 X I 6 5 0  

1 6 0 8  1 4 0 c p  

29 0 9  124  cp 

01  466 

51  03-1 15 cp 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 



Pegs 5 OF 7 

OTHER MINES TABLE 1 3 5 SOURCE BASIS 

OTS XLS 

AND SPARE PARTS LIST 
- 

COMMENTS 

- 

- 

1 

SOURCE 

CNTRY 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

MATERIALS 

NEED 

DATE 

1 Sep 93 

1 Ssp 93 

1 Ssp 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Ssp 93 

1 Sep 93 

1 Ssp 93 

1 Sep 93 

1 Sep 93 

1 Ssp 93 

1 Sep 93 

1 Sep 9 3  

1 Sep 93 

1 Ssp 93 

1 Sep 9 3  

1 ssp 93 

1 Sep 93 

1 Sep 93 

HEAT 

UNIT 

COST$ 

MORRSION KNUDSEN COMPANY 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sap 93 

1 Sep 93 

1 Ssp 93 

1 Ssp 93 

1 Sep 93 
1 Sep 93 

1 Sep 9 3  

1 Ssp 93 
1 Sep 93 

1-Ssp 93 

1 Sep 9 3  

1 Ssp 93 

1 Ssp 93 

1-ssp 93 

1 Ssp 93 

1 ssp  93 

1 Ssp 93 

EMERGENCY and POWER 

TOTAL 

COST) 

PART 

NUMBER 

1 6 0 3  1120cp 

51 03-103 

700-40-2886 

momw 

NUMBER 

1 

PROJ NO 

SEAlRR 

TOTAL $ 

UNIT 

NAME 

SM ENG PTS 

NUM 

25 

, 

$90 000 

THIMBLE 7 

\RINGS 

DESCRlPTtON 

CRANKSHAFT 

UNITS 

E A 

SET 

E A 

3 - 
3 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

PISTON 

PACKING 

FILTER 

FILTER 

RING 

PACKING 

SPRAYER 

INJECTOR FITTINGS 

CYLINDER HEAD 

STARTER 

RADIATOR 

MAGNETO 

CARBURATOR 

GENERATOR 

STARTER 

TRUBO COMPRESSOR 

FUEL SYSTEM UPPER 

TOTAL COST US DOLLARS 

PACKING 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

( CIS 

I CIS 

/ CIS 

1 CIS 

I CIS 

I ) CIS 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

QNT 

3 

7 5 

15 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG ITS 

SM ENG PTS 

SM ENO PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

A41 20 000-1 cp  

A41 10 000-02 

40843 

40269 

14 69 107 1 cp  

1 4 6 9 t t 7  t cp  

75 

75 

5 

75  

36 

75 

75 

75 

23 

2 

1 

75 

75  

2 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 1 

1 1 26 

01466-2 

51 0 3  115CP 

16 03  126 CP 

51 0 3  23 

700-40-2889 

F A41 20 000 01 CP 

A41 10  000 0 2  CP 

40843 

40269 

741 16  

17 7 6 8 C P  

17 69 107 1 CP 

1 4 6 9 1 1 7 1  CP 

51 67 11 CP 

2 

3 

LOC 

OT 

OT 

OT 1 

1 

1 
* 

1 

1 

1 

1 

1 

1 

1 

1 

1 
1 

1 

1 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

€A 

E A 

E A 

E A 

EA 

T I30  DOZER 

TI30  DOZER 

E A 

E A 

E A 

E A 

E A 

EA 

( 27 
28 

29 

30 

31 

32 

33  

34 

35 

36  

37 

38  

39 

40 

41 

1 

1 

3 

92 000-06 

NO3685 770 

1 6 8  140-CP 

29 0 9  124 CP 

NS 100A 3 P 

NS 32  Y WP 

4 

5 

6 

7 

8 

9 

10  

3 0  - - - - - - - - -  
30 

75  

7 5  

75  

75 

2 25 

2 25 

7 5 

7 5 

7 5 

6 

6 

4 5 

4 5 

23 

29 02  30  cp 

1723 cp 

1304130101 cp  

M 149A 

113 110-70-11 

69 063701 

CT 230E 

111 30001 1 0  

42 ISM ENG PTS 

TI30  DOZER 

T I30  DOZER 

TI30  DOZER 

TI30  00ZER 

T I30  DOZER 

TI30  DOZER 

T I30  DOZER 

3 15 
E A 
E A 

E A 

EA 

E A 

EA 

EA 

EA 

E A 

E A 

E A 

E A 

E A 

E A 

43 

1 

CRANKSHAFT 

CYLINDER 

HYDRALIC SEAL 

FILTER 

FILTER 

RING 

PACKING 

T130DOZER 

T I  30 DOZER 

TI30  DOZER 

T I30  DOZER 

T I30  DOZER 

T I  30 DOZER 

T I30  DOZER 

3 

3 

3 

8 

7 

8 

8 

5 

2 

SM ENG PTS 

T130 DOZER 

GEAR PINION 11 

WMP 

COMPRESSOR PIPING 

AIR INLET 

WATER PUMP 

OIL WMP 

HYDRALIC PUMP 

PUMP 

1 6  

17 

1 8  

16 67  1 cp 

2301 1031 60 CBN 1 

T I30  DOZER 

E A 

E A 

12 

13  

14  

3 

3 

3 

19 

20 

21 

T I30  DOZER 

T I30  DOZER 

T I 3 0  DOZER 

REDUCTION GEAR 

FUEL INJECTORS 

SPRAYER 



OTHER MINES TABLE 1 3  5 SOURCE BASIS 

OTS XLS 4/22/93 4 32 PM 

MORRSION KNUDSEN COMPANY EMERGENCY HEAT and POWER PROJ NO 1 MATERIALS AND SPARE PARTS LIST 

COMMENTS NEED 

DATE 

1 ssp 93 

1 Ssp 93  

SOURCE 

CNTRY 

CIS 

CIS 

TOTAL 

COST$ 

OT 

OT 

OT 

OT 

OT 

CIS 

CIS 

CIS 

CIS 

CIS 

------ 

SEAlRR 

TOTAL $ 

PART 

NUMBER 

24-12 1 CP 

DESCRIPTION 

GEAR BOX 

3 

5 

4 

3 

8 

3 

3 

3 

1 Ssp 93 

1 Sep 93 

1 Sep 93  

1 Sep 93 

1 Ssp 93  

CIS 

CIS 

OT 

OT 

UNIT 

NAME 

TI30  DOZER 

momn 

NUMBER 

3 

1 Ssp 93  

1 Ssp 93 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

A23 30 000 01  FILTER 

23 

9 

NUM 

22 

-- 
3 

3 

26 

27 

28 

ELEMENT FILTER 

PUMP BRAKE 

MECH 

SUPPORT 

SHAFT 

GEAR 

FRICTION CLUTCH PADS 

SERVICE MECH 

FAN BELT 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

UNITS 

E A 

T I30  DOZER 3 

3 

3 

3 

2 

3 

1 Sap 93 

1 Sep 93  

1 Sep 93 

1 Sep 93 

1 Ssp 93 

1 Sep 93 

1 ssp 93  

1 Sap 93 

1 Sep 93 

11 

11 

11 

4 - ---------- 
11 

40 

41 

42 

43 

44 

45 

46  

47 

4 8  

49 

50 

51 

52 

53  

54 

55 

56  

57  

50 

LOC 

OT 

QNT 

2 

23 

24 700-40-2049 E A 

T I30  DOZER 

T I30  DOZER 

TI30  DOZER 

T I30  DOZER 

T I30  DOZER 

T130 DOZER 

T I30  DOZER 

T I30  DOZER 

EF 0 1  00 CP 

14  71 3 CP 

1 7 7 4 B C P  

1 7 74 284 

16  74  10 CP 

1 7 0 1  22 

24 16  101 CP 

,21 1 7 4 C P  , 
18360-01 CP 

31 

32 

33 

34 

35 

3 

3 
OT 

OT 

OT 

OT 

OT 

T I 3 0  DOZER 

T I30  DOZER 

T130 DOZER 

T I30  DOZER 

T I30  DOZER 

T I30  DOZER 

TI30  DOZER 

T I30  DOZER 

T I 3 0  DOZER 

T130 DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

T I30  DOZER 

T I30  DOZER 

T I30  DOZER 

T I  30 DOZER 

T130 DOZER 

T I  30 DOZER 

T I  30 DOZER 

UNIT 

COST) 

EA 

25 

T I30  DOZER 

Tl3O DOZER 

29 

30 

3 

3 

3 

3 

59 T I 3 0  DOZER 

60 T I  30 DOZER 

OT 3 8  

T I30  DOZER 

T I30  DOZER 

Tl3O DOZER 

Tl3O DOZER 

BRAKE DISC 

MAGNET SOLENOID 

STARTER 

GENERATOR 

RELAY STARTER 

SUPPORT BRACKET 

ENGINE HEAD 

FUEL SYS CENTRIFUGE 

36 

37 

38 

39 

€A 

E A 

E A 

E A 

E A 

E A 

E A 

EA 

E A 

I 

T I30  DOZER 

FAN BLADES 

RADIATOR 

E A 

E A 

E A 

E A 

E A 

E A 

EA 

E A 

E A 

SET 

E A 

E A 

PULLEY WHEEL 

DRIVE PULLEY 

DOUBLE PULLEY 

FILTER 

IDLER PULLEY 

FILTER 

MIDDLE CUTTING EDGE 

END CUTTING EDGE RT 

END CUTTING EDGE LEFT 

TRACK ASSEMBLY 

DEFLECTOR RK GUARD 

DEFLECTOR RK GUARD 

DISTRIBUTOR 

DRIVE SHAFT 

CYLINDER POWER 

CYLINDER I--- 

7 3 8 4  CP 

M I 4 9  A3 

ST 230M 

70-3701 

RR 036281 

51 0 7  102 CP 

07146-1 CP 

95000 

3 

12 

12 

24 21 146 CP 

2421  169CP 

24 21 170 CP 

A 410000-2 

24-21 171 CP 

A 41 0000-A CP 

0 3  110AXP 02 001 0 

D661 02001 02 

D661 0 2  002 02  

24 22 1 

2204 

2205 

CARBURATOR 

E A 

E A 

EA 

E A 

EA , 

E A 

E A 

E A 

51 0 8  113CP 

130Y 13 010 1 

CIS 

CIS 

CIS 

OT 

OT 

OT 

2 

2 

3 

2 

2 

5 

4 

9 

E A 

E A 

R 150-A3T001 

50-14-113 

1826270CP 

DP 26-12 06 140 

1 Sap 93 

1 Ssp 93 

1 Ssp 93 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

113-1107011 

1 Ssp 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sep 93  

8 

12 

45 

2 

2 

2 

2 

150 

150 

E A 

1 Ssp 93 

1 Ssp 93 

1 Ssp 93 

1 Ssp 93  

1 Sep 93 

1 Ssp 93 

1 Ssp 93 

1 ssp 93 

1 Ssp 93 

OT 

OT 

OT 

E A 

E A 

E A 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 
m 

2 

2 

4 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

E A 2 OT -- 



TOTAL COST US DOLLARS $381 819 

OTHER MINES TABLE 1 3 5 SOURCE BASIS 

OTS XLS 

MATERIALS 

NEED 

DATE 

1 Ssp 93  

1 Ssp 93  

1 Ssp 93  

1 Ssp 93  

1 Ssp 93  

1 Ssp 93  

1 Ssp 93  

1 Ssp 93 

1 Ssp 93 

1 Ssp 93  

1 Ssp 93 

1 Ssp 93 

1 Ssp 93 

1 Ssp 93  

1 Ssp 93  

1 Ssp 93 

1 Ssp 93  

1 Ssp 93  

1 Sep 93  

1 Ssp 93 

1 Ssp 93 

1 Sep 93 

1 Ssp 93 

1 Ssp 93 

1 Ssp 93 

1 Ssp 93 

MORRSION 
h 

K I I O ~ T ~  

NUMBER 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

PROJ NO 

SEAlRR 

TOTAL $ 

AND SPARE PARTS LIST 

COMMENTS 

1 

SOURCE 

CNTRY 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

DESCRIPTION 

PACKING TRACKS ADJ 

RING 

CYLINDER PACKING 

CYLINDER 

HEAD CYLINDER 

VALVE 

VALVE 

PIPE 

PIPE 

GEARBOX 

COUPLING 

DISC 

COUPLING 

COLLAR 

RING 

DISC 

PUMP 

PISTON PUMP 

PUMP PISTON 

DISC 

COUPLING 

RING 

ROTOR 

RADIATOR 

PUMP 

TOTAL COST US DOLLARS 

NUM 

61 

62 

63  

64 

65 

66  

67 

68 

69 

70  

71 

72 

73  

74  

75 

76  

77 

78 

79 

80  

81 

82 

83  

84 

85 

86  

PART 

NUMBER 

40201 

40210 

40944 CP 

14  02 101 CP 

16-02 106 CP 

14  02 32 

1 4 0 2  3 3 V  

10663-1 

10664 1 

5 0 1 2  12 CP 

18 14 133CP 

18 14 135 CP 

1 8 1 4  78  

3 48x28 6 

N1 35x28 2 

24 16103  CP 

51 67 10  CP 

1 6 6 7  102CP 

16-67 108 CP 

738 4 CP 

72118 CP 

111 30 12300  

92 55 

21 09 1 

51 67 11 CP 

KNUDSEN COMPANY 

UNIT 

NAME 

TI30  DOZER 

TI30  DOZER 

T I  30 DOZER 

T I30  DOZER 

TI30  DOZER 

T I30  DOZER 

TI30  DOZER 

TI30  DOZER 

TI30  DOZER 

TI30  DOZER 

TI30  DOZER 

TI30  DOZER 

T I30  DOZER 

TI30  DOZER 

TI30  DOZER 

T I30  DOZER 

T130 DOZER 

TI30  DOZER 

TI30  DOZER 

TI30  DOZER 

T130 DOZER 

TI30  DOZER 

TI30  DOZER 

TI30  DOZER 

T I30  DOZER 

TI30  DOZER 

EMERGENCY HEAT 

UNIT 

COST$ 

and POWER 

TOTAL 

COST$ 

$135 000 

UNITS 

E A 

E A 

E A 

EA 

E A 

E A 

€A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

EA 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

ONT 

60 

15 

3 8  

38  

15 

8 

8 

8 

8 

2 

2 

3 

2 

3 

5 

8 

2 

27 

27 

8 

4 

15 

2 

2 

2 

LOC 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

O f  

OT 

OT 

OT 

OT 

OT 



ALL MINES TABLE 1 4-1 PRIORITY BASIS 

ALLMPRI XLS 



ALL MINES TABLE 1 4-7 PRIORITY BASIS 

AND SPARE PARTS LIST 

COMMENTS 

EMERGENCY 

UNIT 

COST$ 

$90 275 

2 92  

5 88  

3 97 

4 11 

2 92 

2 92 

4 11 

5 88 

5 88  

4 11 

$385 000 

$385 000 

$385 000 

$672 750 

DESCRIPTION 

FUEL 8 LUBE TRUCK 

ER4 25x32~40 

ER4 211 2 5x32~40 

ER4 16x25~32 

ER4 25x50~64 

ER4 25x32~40 

ER4 16x32~40 

ER4 25x32~64 

ER4 16x25~40 

ER4 30x25~40 

ER4 8x10~25 

ER4 211 2 55x32~40 

ER74 25x32~51 

ER74 211 2 55x32~64 

ER74 211 2 5x44~40 

ER74 2120x32~40 

ER74 2125x30~64 

ER14 16x32~40 

ER14 25x50~64 

ER14 2/12 5x16~25 

ER14 2/12 5x32~40 

ER14 20x32~32 

ER14 25x50~60 

ER74 20x52~40 

ER74 25x30~64 

ER74 12 5x32~65 

ER2A 211 2 5x40~60 

ER2A 5x9~17 5 

ER2A 8x10~25 

ER2A 16x32~40 

ER2A 16x40~60 

ER61 2110x40~52 

ER61 218~32x50 

ER61 218x32~52 

ER61 211 2 5x40~52 

CAT 160 MOTORGRADER 

CAT 16G MOTORGRADER 

CAT 16G MOTORGRADER 

85 90 TON AHUL TRUCKS 

MORRSION 
b 

PRIOWW 

NUMBER 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 
,- 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 
1 

1 

1 1 

PART 

NUMBER 

* 

CANT 

1 

500 

1000 

200 

300 

200 

200 

1000 

100 

100 

200 

300 

1000 

200 

200 

100 

100 

400 

1500 

200 

2000 

200 

200 

100 

100 

200 

100 

100 

100 

400 

100 

400 

400 

100 

100 

1 

1 

1 

10  

HEAT and POWER 

TOTAL 

COSTS 

$90 275 

$1 460 

$1 176 

81 191 

$822 

9876 

$2 920 

$1 644 

$8 820 

$1 176 

$1 644 

$385 000 
$385 000 

$385 000 

$6727600 

UNITS 

E A 

EA 

EA 

E A 

E A 

E A 

E A 

EA 

E A 

E A 

E A 

E A 

EA 

E A 

E A 

E A 

E A 

E A 

EA 

E A 

EA 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

EA 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

NUM 

11 

11 3 

11 4 

1 15 

116 

117 

11 8 

119 

120 

121 

122 

123 

124 

125 

126 

127 

128 

129 

130 

131 

132 

133 

134 

LOC 

SO 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

BA 

SG 

SO 

SO 

KNUDSEN COMPANY 

UNIT 

NAME 

FUEL TRUCK 

GEN BRUSH 

GEN BRUSH 

GEN BRUSH 

GEN BRUSH 

GEN BRUSH 

GEN BRUSH 

GEN BRUSH 

GEN BRUSH 

GEN BRUSH 

GEN BRUSH 

GEN BRUSH 

GEN BRUSH 

GEN BRUSH 

GEN BRUSH 

GEN BRUSH 

GEN BRUSH 

GEN BRUSH 

GEN BRUSH 

GEN BRUSH 

GEN BRUSH 

GEN BRUSH 

GEN BRUSH 

PROJ 

SEAIRR 

TOTAL $ 

135 

136 

137 

138 

139 

140 

141 

142 

143 

144 

145 

146 

2 
1 

3 

15 

NO 1 

SOURCE 

CNTRY 

USA 

USA 

USA 

USA 

USA 

USA 

USA 

USA 

USA 

USA 

USA 

USA 

USA 

USA 

USA 

USA 

USA 

USA 

USA 

USA 

GEN BRUSH 

GEN BRUSH 

GEN BRUSH 

GEN BRUSH 

GEN BRUSH 

GEN BRUSH 

GEN BRUSH 

GEN BRUSH 

GEN BRUSH 

GEN BRUSH 

GEN BRUSH 

GEN BRUSH 

GRADER 

GRADER 

GRADER 

HAUL TRUCK 

MATERIALS 

NEED 

DATE 

1 Ssp 93 

f Ssp 93  

1 Ssp 93  

1 Ssp 93  

1 Ssp93 

1 Ssp93 

1 Ssp 93  

1 Sep 93  

1 Sep 93  

1 Sap 93  

1 Ssp 93 

1 Ssp 93 

1 Sap 93 

1 Sep 93 

1 Ssp 93  

1 Ssp 9 3  

1 Ssp 93  

1 Sep 93 

1 Ssp 93 

1 Sep 93 

USA 

USA 

USA 

USA 

USA 

USA 

USA 

USA 

USA 

USA 

USA 

USA 

USA 

USA 

USA 

USA 

USA 

USA 

USA 

1 Sep 93  

1 Sep 93  

1 Sep 93  

1 Sep 93 

1 Sep 93  

1 Ssp 93  

1 Ssp 93 

1 Ssp 93 

1 Sep 93 

1 Sap 93  

1 Ssp 93  

1 Ssp 93  

1 Ssp 93  

1 Ssp 93 

1 Ssp 93 

1 Ssp 93 

1 Ssp 93  

1 Ssp 93  

1 Sap 93 



ALL MINES TABLE 1 4-1 PRIORITY BASIS 
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MORRSION KNUDSEN COMPANY EMERGENCY HEAT and POWER PROJ NO 1 MATERIALS AND SPARE PARTS LIST 

ALLMPRI XLS 4/22/93 4 40 PM 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

14 

19 

20 

150 

149 

90 

91 

54 

55 

56 

60 

TIRE TRUCK 

TRUCK 

TRUCK 

TRUCK TIRE 

TRUCK TIRE 

WELDING RD 

WELDING RD 

WIRE ROPE 

WIRE ROPE 

WIRE ROPE 

WIRE ROPE 

TIRE HANDLING TRUCK I 
2 TON FLATBED FOR PERSONNEL TRANS 

3 TON FLATBED FOR PERSONNEL TRANS 

12x20~16 PLYIW TUBES 

12x20~16 PLYN TUBES 

ZETA HARD FACINO ROD 5/32) 

6011 GEN WRPOSE ROD 51321 

64 mm(2 5 I 16 8 KgIM 15 TONNE 

57mmf2 25 1 13 6 KglM - 35 TONNE 

52 mm(2 ) 10 7 KglM 25 TONNE 

39mm 11 5 ) 4 2 KglM 25 TONNE 

E A 

E A 

E A 

E A 

E A 

Ibr 

Ibr 

FT 
FT 

FT 

FT 

1 

1 

1 

140 

20 

10 000 

10 000 

2 851 

8 244 

7 458 

11040 

SO 

SG 

SO 

OT 

SO 

BA 

SG 

BA 

BA 

BA 

BA 

$79 925 1 $79 925 USA 

USA 

USA 

USA 

USA 

USA 

USA 

USA 

USA 

USA 

USA 

$40 250 

$40 250 

341 4 

341 4 

$0 55 

$0 57 

$805 

$5 97 

$4 60 

$231 

$40 250 

$40 250 

$47 796 

$6 828 

55 480 

55 710 

522 951 

$49 217 

$34 307 

$25 502 

1 Ssp 931 

1 Ssp 93) 

1 Sep 93 

1 Ssp 93 

1 Sep 93 

1 Sop 93 

1 Ssp 93 

SPLIT 

SPLIT 

SPLIT 

SPLIT 

60% I SEW m 60% 1 JAN 84 

60% 1 SEPT ~3 60% 1 JAN 04 

60% 1 S E P T ~  60% i JAN BI 

60% I SEPT 83 60% I JAN ~ ~ 9 4  



ALL MINES TABLE 1 4-1 PRIORITY BASIS 
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I 

MOPRSION KNUDSEN COMPANY EMERGENCY HEAT and POWER PROJ A N D  SPARE PARTS LIST 

COMMENTS 

60% I SEPT m 60% 1 JW w 

60% I SEPT m 60% 1 JW 84 

60% 1 SEPT rn mw i JW 84 

60% i SEPT 83 60% I JAN w 

60% 1 SEPT ~3 60% 1 JAN 84 

60% I SEPT 83 60% 1 JAN ~4 

60% i SEPT a3 60% 1 JAN a4 

NO 1 MATERIALS 

SOURCE 

CNTRY 

USA 

USA 

USA 

DESCRIPTION PRIORIN 

NUMBER 

NEED 

DATE 

SPLIT 

SPLIT 

,SPLIT 

PART 

NUMBER 

POL 

POL 

POL 

POL 

UNIT 

COST$ 

NUM 

$ 1 7 3  

$4 60 

$2 31 

$2  31 

$1 73 

$1 90 00  

SO 66 

$190 00 

$0 66 

I 

UNITS 

r 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

UNIT 

NAME 

USA 

USA 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

1 Ssp 9 3  

1 Sap 9 3  

1 Sop 9 3  

1 Ssp 9 3  

$550 

$20 585 

$15 304 

$10 203 

$550 

$130 000 

$304 000 

$1 32 000 

$1 90  000 

$330 000 

TOTAL 

COST$ 

SPLIT 

SPLIT 

1 Ssp 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Sep 93 

1 Sep 9 3  

1 Sap 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Sep 9 3  

- 

SEAIRR 

TOTAL1 

QNT 

67 

57 

61 

62 

66  

1 

2 

30mm I1 25 ) 4 0 KglM 5 TONNE 

52 mm12 I 1 0  7 KglM 15 TONNE 

39mm (1 5 ) 4 2 KglM 15 TONNE 

39mm 11 5") 4 2 KglM 10  TONNE 

30mm (1 25") 4 0 KglM 5 TONNE 

FT 

LOC 

WIRE ROPE 

WIRE ROPE 

WIRE ROPE 

WIRE ROPE 

WIRE ROPE 

ELECRR 

,ELEC RR 

ARC SHOE PLATES 

ARC SHOE PLATES 

AUTO SWITCHES 

AIR COMPRESSOR 

CONT TROLLEY LEFT 

CONT TROLLEY RIGHT 

AUTO CON COUPLING 

PACKING SHAFT MOTOR 

URK 

URK 

URK 

SWD 

SWD 

SWD 

SWD 

POL 

POL 

POL 

POL 

POL 

POL 

POL 

POL 

3 1 B O T  

3E 14D 

3E 1 4  1D 

KPD 131 

KB 1V 

TB 13D 

TB 12D 

CA 3M 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

1 Sep 9 3  

1 Ssp 9 3  

1 Sep 9 3  

SPLIT 

1 Sep 9 3  

SPLIT 

1 Sep 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Ssp 93' 

1 

1 
1 

1 

1 

1 

1 

3 

4 

5 

6 

7 

8 

9 

10  

11 

12 

13  

14 

15 

16 

17 

18  

50  

53  

51 

52 

1 

2 

3 

4 

S 

6 

7 
8 

9 

1 0  

11 

12 

ELEC RR 

ELEC RR 

ELEC RR 

ELEC RR 

ELEC RR 

ELEC RR 

ELEC RR 

ELEC RR 

ELEC RR 

ELEC RR 

ELEC RR 

ELEC RR 

ELEC RR 

ELEC RR 

ELEC RR 

ELEC RR 

EXPLOSIVES 

EXPLOSIVES 

EXPLOSlVES 

EXPLOSIVES 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

AIR VALVE 

AIR VALVE 

SWITCH START&STOP 

SWITCH BLK WlMAG 

CONDENSORS 

GROUNDING ROD 

TRlRlSTER ELEC 

DlRlSTER ELEC 

HOUSING FOR AUTO COUP 

TOTAL COST US DOLLARS 

AN BLASTING WILL 

ENULSlON 

AN BLASTING PRlLL 

5 x30 l20KG) BAGGED EMULSION 

SG 

SG 

SO 

SO 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

B A 

BA 

BA 

SG 

SG 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

FT 1 4 4 7 5  

SIDE PANELS 

FRONTPANEL 

PANEL LOCKS LEFT 

PANEL LOCKS RIGHT 

PANEL SUPPORTS 

SINGLE ACTION CYLINDER 

PISTON COLLARS 

DOUBLE ACTION CYL 

DOUBLE ACTION PISTON 

DISTRIBUTION VALVES 

RODEQUALIZER 

BOGGEY CONNECTOR 

FT 

FT 

FT 

E A 

EA 

E A 

E A 

E A 

E A 

E A 

SET 

€A 

E A 

E A 

E A 

E A 

EA 

E A 

E A 

E A 

TONNE 

KG 

TONNE 

KG 

E A 

€A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

634 01 000-0 ob 

634 04  000 3 

634 01 010-2 

634 01 020-2 

634 01  150 cb 

640 45 010 cb 

45 129 

640 45 010-1 

640-45 105 2 

372 000-1 9 

522 00-003 0 

522 00 010 1 

I 6 625 

4 4 1 7  

318 

1 0  

1 0  

2 

4 

4 

4 

20 

6 

10  

20 

5 

20  

2 

6 

30 

200 

5 

1 600 

mm 

1 000 

mow 

8 

8 

8 

8 

4 

6 4  

200 

8 

4 

20  

2 

21 
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MORRSION KNUDSEN COMPANY EMERGENCY HEAT and POWER PROJ NO 1 MATERIALS AND SPARE PARTS LIST 

ALLMPRI XLS 4/22/93 4 40 PM 

COMMENTS SOURCE 

CNTW 

POL 

SEAlRR 

TOTAL $ 

NEED 

DATE 

1 Ssp 9 3  

POL 

POL 

POL 

POL 

POL 

POL 

POL 

POL 

POL 

POL 

POL 

POL 

POL 

POL 

POL 

POL 

POL 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

LOC 

BA 
1 Ssp 9 3  

1 Sap 9 3  

1 ssp  9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 s s p  9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Ssp 93 

1 Ssp 9 3  

UNITS 

E A 

PART 

NUMBER 

7 4  10 1 1 6  

UNIT 

COST$ 

QNT 

4 

, EA 522  3 8 0 0 1  0 

mtoiun 

N ~ B E R  

1 

$200 000, 

I 

TOTAL 

COST) 

1 6  

UNIT 

NAME 

DUMPCAR 

NUM 

1 3  

1 

POL 

POL 

POL 

POL 

POL 

POL 

POL 

POL 

POL 

POL 

POL 

POL 

POL 

POL 

POL 

POL 

POL 

POL 

POL 

,POL 

(POL ( 

1 6  

4 

20  

20  

8 

3 2  

3 2  

600  

4 

4 

2 

1 6  

1 2  

4 

8 

DESCRIPTION 

SQ AXLE CAP ENDS 

DUMPCAR 1 4  

1 Ssp 9 3  

1 Sep 9 3  

1 Sap 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 s s p  9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 s s p  9 3  

1 Ssp 9 3  

1 s s p  9 3  

OUTSIDESPRING 

41 BA 

8 )  BA 
1 

1 

1 

1 

1 

1 

1 - 
1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

522  3 8  0 0 2  0 

5 2 2  3 8  016-0 

4686-6061 40-01 6 

46-03 0 1  5 

6 1  40-133 

6 1  4 0  1 1 0  

61  4 0  1 2 0  

T Y 3 8 1 1 4 7 9 7 2  

6 1  10 0 4 6  

TY 519  0 7  

522  00 0 2 0  1 

1 0 6  00 00 

106  0 1  0 0 2  

1 2  

8 

4 

1 6  

1 6  

1 6  

8 

20  

1 6  

4 0  

0 

4 

8 

1 2  

1 2  

1 2  

1 2  

60 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

3 0  

3 1  

3 2  

3 3  

3 4  

3 5  

3 6  

37 

3 8  

39 

4 0  

4 1  

4 2  

4 3  

44 

4 5  

1 5  

1 6  

1 7  

1 8  

1 9  

2 0  

21 

2 2  

23  

24  

25 

26  

27 

2 8  

29 
E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

EA 

E A 

E A 

E A 

E A 

E A 

EA 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

8A 

BA 

BA ------------- 
BA 

BA 

BA 

BA 

BA 

BA I 

1 0 6  0 1  0 0 3  0 

106  0 1  0 0 6  0 

1 0 6  00-012 0 

106-00 001 

1 0 6  0 2  00 2 

1 0 6  00 0 0 2  2 

634 4 6  0 1 0  

634  46-020 2 

INSIDE SPRING 

SET SH ABSORBERS 

FRAME 

,SMALL BRAKE LOCKS 

1 4 6  

1 4 7  

1 4 8  

1 4 9  

1 5 0  

1 1 

LOCKHOLDER 

COUPLING TRIPPER 

COUPLING HINGE PINS 

COUPLlNG SHOCK ABS 

COUPLING SHOCK SLIDE 

COUPLING SH AB LK 

DOOR ACTLATOR ARMS 

DOOR ACTUATOR ARMS 

DOOR ACTUATOR ARMS 

END VALVE 

AIR SPEED REDUCERS 

RING PACKING 

AIR DISTRIBUTOR 

PISTON COLLAR 

PISTON SPRING 

HOUSING ACC AIR 

BRAKE CYL PARTS 

PIPES 

REGULATOR ARM 

CAR CONNECTOR HOSE 

TOTALCOST US DOLLARS 

SIDE PANELS 121 SG I 

634  4 6  030 I 

38-72 

4 8 2  000 

2 7 0  397  

270  397  

DR 4 8 3  00 

VR 4 8 3  000 

VR 4 8 3  000 

522  10 050-1 

6 3 4  0 1  000-0 cb 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

E A 

E A 

E A 

E A 

E A 

€A 

EA 

E A 

E A 

EA 

EA 

E A 

WSH RDS BRAKE PDS 

FRAME ENDS RIGHT 

FRAMEENDS LEFT 

BRK PADS COMP POLY 

WHEEL PAIRS 

WHEEL PACKING COVER 

BOGGEY CONNECTORS 

DISTRIBUTOR VALVE 

AUTOMATIC COUPLING 

AUTO COUPLING HEAD 

COUPLING LOCK 
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1 

1 - 
1 

* 

1 

1 
1 

1 * 

1 
1 
1 

1 

ALLMPRI XLS 4/22/93 4 40 P M  

30 

31 

32 

33 

34 

35 

36 

37 

3 8  

39 

40 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 
- _ I _ _  

LOCKHOLDER 

COUPLING TRIPPER 

COUPLING HINGE PINS 

COUPLING SHOCK ABS 

COUPLING SHOCK SLIDE 

COUPLING SH AB LK 

DOOR ACTLATOR ARMS 

DOOR ACTUATOR ARMS 

DOOR ACTUATOR ARMS 

DUMPCAR 30 

DUMPCAR AIR SPEED REDUCERS E A 24 

106 01  003  0 

106 01 006 0 

106 00-012 0 

106-00-001 

106-02 00-2 

10600-002 2 

634 46  010  

634 4 6  020  2 

634 46-030 

SG 

SG 

E A 

E A 

E A 

E A 

E A 

E A 

€A 

E A 

€A 

POL 

POL 

6 

12  

18 

12  

6 

24 

24 

24 

12 

1 Ssp 93 

1 Ssp 93 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SO 

SO ---- 

POL 

POL 

POL 

POL 

POL 

POL 

POL 

POL 

POL 

1 Ssp 93 

1 Ssp 93 

1 Ssp 93 

1 Ssp 93 

1 Ssp 93 

1 Sap 93 

1 Sep 93 

1 Ssp 93 

1 Sep 93 --- 



ALL MINES TABLE 1 4-1 PRIORITY BASIS 

MORRSlON KNUDSEN COMPANY 

PRIORIN 1 NUM 1 UNIT 1 DESCRIPTION I PART UNITS QNT 

NUMBER NAME NUMBER 
I 

1 41 DUMPCAR RING PACKING 36-72 E A 6C 

1 5 COAL LOAD FRONT PLATE 

1 6 COAL LOAD VIBRATOR SCREEN 

1 7 COAL LOAD SCREEN SPRINGS 

1 1 8 (COAL LOAD IREDUCTION GEARBOX - 
1 9 COAL LOAD ROLLARS 

CMJ V3A00 OCY 2 E A 1 

3460 03  0360013430 11 2 EA 4 

3460 03  03600/3430 l l 0 EA 2C 

E A 2C 

3460 00 005 02 E A 1 

7204 001 E A 1 

1 18  COAL LOAD CONVEYOR DR MOTORS 4A3556Y3 160 E A 1 

1 19 COAL LOAD CONVEYOR DR MOTORS 4AM200M6Y3 22 E A 2 

1 20 COAL LOAD CONVEYOR DR MOTORS A0102 12 6 -64  24137 EA 1 

1 21 COAL LOAD CONVEYOR DR MOTORS A0102 12 B 3 4 24/35 EA 1 

1 22 COAL LOAD CRUSHERSPRING 5460 00 004 60 E A 4 

1 23 COAL LOAD CRUSHER COLLAR 8752 79 E A 4 

1 24 COAL LOAD CRUSHER COLLAR 8752 79 E A 4 

1 25 COAL LOAD CRUSHER SHIM 3450-01 01 1 E A 2 

EMERGENCY HEAT and POWER PROJ NO 1 MATERIALS AND SPARE PARTS LIST 

LOC UNIT TOTAL SEAIRR SOURCE NEED COMMENTS ~ COST* COST* TOTAL 8 CNTRY 1 DATE I 
POL I 1 Sop 931 

Pege 7 OF 50 ALLMPRI XLS 4/22/93 4 40 P M  
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MORRSION KNUDSEN COMPANY EMERGENCY HEAT and POWER PROJ NO 1 MATERIALS AND SPARE PARTS LIST 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

2 

3 

4 

5 

6 

7 

8 

9 

1 0  

11 

12  

1 3  

1 4  

15 

1 6  

1 7  

18 

19  

2 0  

21 

22 

23 

24 

25 

D TRAIN 

D TRAIN 

D T R A I N  

D TRAIN 

D TRAIN 

D TRAIN 

D TRAIN 

D TRAIN 

D T R A l N  

D TRAIN 

D TRAIN 

D TRAIN 

D T R A l N  

D TRAIN 

D TRAIN 

D TRAIN 

D TRAIN 

D T R A I N  

D TRAIN 

D TRAIN 

D TRAIN 

D TRAIN 

D TRAIN 

D TRAIN 

PUMP ELEMENT 

SEAL 

DIRECTIONAL VALVE 

OIL PUMP 

WATER PUMP 

SHOCK 

SEAL 

REGULATOR 

OUTLET VALVE 

INLET VALVE 

SPRING VALVE 

INLET FILTER 

DRIVE HUB 

BELT 

BELT 

SHOCK ABSORBER SP 

PRESS ELEC GAUGE 

SWITCHES 

SWITCHES 

SWITCHES 

COUPLES RAIL 

BRAKE SHOES 

AUTO COUPLINGS 

BATTERY 

0 5 0  27 104 c b  

D50  27 204 c b  2 

D50 27 209cb  1 

D50 12  3 01  

D50  11  0 1  

D50  1 0  111 

D 5 0 3 4  1 1 4 0 1  

D50  27 200cb 

KT6 06-001 cb 2 

KT6 0 6  001 cb 2 

KT6 0 6  033  2 

KT6-06 021  

T33 5 5  6 c b  
- - 

b 2240 

b 1250 

3 3 5  30 101 

TB1 2 

TB1 1 

TB1 4 

GEM 70-85 000 

GEM 2 421 1 

CA 3 

32TN 450  

E A 

E A 

E A 

E A 

EA 

E A 

E A 

E A 

E A 

E A 

EA 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

EA 

E A 

SET 

5 0  

100  

10 

3 0  

30 

4 0  

5 0  

10 

5 0  

5 0  

2000 

500  

100  

100  

1 0 0  

4 0  

1 5  

5 0  

5 0  

5 0  

1 0  

1 0 0 0 S G  

4 0  

6 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SO 

SG 

SG 

SG 

SG 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

1 Ssp 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Ssp 93  

1 Ssp 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Sep 93  

1 Sep 93  

1 Ssp 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 ssp 9 3  

1 Ssp 9 3  

1 ssp 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Ssp 9 3  - 
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AND SPARE PARTS LIST 

COMMENTS 
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NO 1 

SOURCE 

CNTRY 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

- 
CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

MORRSION KNUDSEN COMPANY EMERGENCY MATERIALS 

NEED 

DATE 

1 Sep 93 

1 Ssp 93 

1 Ssp 93 

1 Sep 93 

1 Ssp 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Ssp 93 

1 Ssp 9 3  

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Ssp 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Ssp 93 

1 Sep 93 

1 Sep 93 

1 Jan 94 

SPLIT 

I Sep 93 

1 Sep 93 

1 Ssp 93 

1 Ssp 93 

1 Sep 93 

1 Sep 93 

1 Sap 93 

1 Sep 93 

1 Ssp 93 

1 Sep 93 

1 Sop 93 

HEAT and POWER 

TOTAL 

COSTS 

PROJ 

SEAIRR 

TOTAL $ 

-- - 

1 

k r k  * SAU 

UNIT 

COST$ 

$150 000 

$13 OOO 

UNITS 

E A 

E A 

PART 

NUMBER 

PX50X50 

24 25 

31 001 008 34 

31 001 008000 

059 14 240 

31C 152 012 06 

859 14 052 

8122 22 11 015 

B 1 2 2 2 2 0 0  155 

8122 0017 000 

10 10 080 

722 22 11 00 

31 001 008 037 

DESCRIPTION 

LAMP 

LAMP 

TOTAL COST US DOLLARS 

TRACK PADS 

TRACK RAILS 

LEVELING JACKS 

SPROCKET 

SPROCKET 

SHOCK ABSORBER 

SHOCK ABSORBER 

COMPRESSOR SUPP ----- 
CARTRIDGE 

DRILL STEEL 

BUSHING 

QNT 

200 

100 

31 001 008 102 

R102 A 4  A222 5 0  

61 12 22 

3X50+1X16 

N 403E TYZ 653260-70 

BG 12 22 MI N 2  05 

CDE 2 15 34-642 

908000  

T9 05 002 

UNIT 

NAME 

D TRAIN 

D TRAIN 

D TRAIN 

DRILL PARTS 

DRILL PARTS 

DRILL PARTS 

DRILL PARTS 

DRILL PARTS 

DRILL PARTS 

DRILL PARTS 

1 

1 

1 

1 

1 

1 

1 

1 

P R ~ R I T Y  

NUMBER 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

E A 

E A 

E A 

E A 

€A 

EA 

E A 

E A 

BA 

LOC 

SG 

SG 

SG 

BUSHING 

HYD DISTRIBUTOR 

HYD PUMP 

3 SPEED MOTOR 

PULL DOWN CABLE 

HYD PUMP 

HYD WMP 

TOTAL COST US DOLLARS 

SYNC MOTOR 

AMMONIT 20mm CARRIDGES 

CHAIN 

HOLDER 

NUM 

26 

27 

28 

1 

2 

3 

4 

5 

6 

7 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

E A 

HOLDER 

ROLLER 

FRONT PAChlNG 

MIDDLE PACKING 

END LEFT PACKING 
- 

RIGHT PACKING 

MIDDLE PACKING 

CONNECTING LINK 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

1 

1 

1 

1 

30 

SET 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

500 

300 

5 

5 

5 

5 

5 

300 

4 

5 

6 

7 

8 

9 

10 

13 

6 3 0 2  

6 30 25 

TI 97 01 001 

TI97 01 002 

T82 01 001 

T82 01 002 

T82 01 003 

T82 00 018 

1 

30 

1 

3 5 

2 

2 

5 

3 

0 5  

2 

2 

30 

E A 

E A 

E A 

M 

€A 

E A 

E A 

TONNE 

M 

E A 

EA 

12 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

HEATPLT 

HEAT PLT 

HEAT PLT 

HEAT PLT 

HEAT PLT 
- 

HEAT PLT 

HEAT PLT 

HEATPLT 

DRILL PARTS 

8 

9 

10 

11 

HOLDER 

DRILL PARTS 

DRILL PARTS 

DRILL PARTS 

DRlLL PARTS 

3 T9 05 001 

9650 00 

5 

3 

2 5  

300 

2 5  

5 

1 

20 

125 

100 

100 HEAT PLT 

13 

14 

15 

16 

17 

18 

19 

37 

40 

1 

2 

BA 

BA 

BA 

BA 

BA 

BA 

B A 

BA 

OT 

BA 

BA 

BA 

IDRILL PARTS 

DRILL PARTS 

DRILL PARTS 

DRILL PARTS 

DRILL PARTS 

DRILL PARTS 

DRILL PARTS 

ELEC EQUIP 

EXPLOSIVES 

HEAT PLT 

HEAT PLT 
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N O  1 

SOURCE 

CNTRY 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

PROJ 

SEAlRR 

TOTAL $ 

- 

H E A T  and POWER 

TOTAL 

COST$ 

$300 Do0 

-- - 

M A T E R I A L S  

NEED 

DATE 

1 Ssp 93 

1 Sep 93 

1 Sep 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Sap 9 3  

1 Sep 93 

1 Sep 9 3  

1 Sep 9 3  

1 Sep 93 

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Sap 9 3  

1 Sep 9 3  

1 Sap 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 93 

1 Sep 93 

1 Sep 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

MORRSION KNUDSEN COMPANY AND SPARE PARTS LIST 

COMMENTS LOC 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

B A 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

EMERGENCY 

UNIT 

COST$ 

UNITS 

E A 

€A 

E A 

PART 

NUMBER 

6 3 0 9  

T82 0 3  005  

1 2  10906-66 

QNT 

300 

0 1  

0 1 

DESCRIPTION 

SHAFT 

WASHER 

WASHER 

0 1 

0 1 

0 1 

0 25 

0 25 

100  

0 5  

0 5  

1 

100 

600  

2 

1 

125 

100 

100  

500  

300 

5 

5 

5 

5 

5 

300  

300 

0 1  

0 1 

0 1 

0 1 

0 1 

0 25 

i;t 
\ 

UNIT 

NAME 

HEAT PLT 

HEAT PLT 

HEAT PLT 

PRIORIW 

NUMBER 

1 

1 

1 

NUM 

14 

15 

1 6  

WASHER 

WASHER 

COTTER PIN 

COTTER PIN 

COlTER PIN 

CHAIN 

FT SHFT WI HALF COUP 

END SHAFT 

SOCKSHING PAN 

STEAM BOILER PARTS 

STEAM BOILER PARTS 

STEAM BOILER PARTS 

BOILER CONVEC SEC 

TOTAL COST US DOLLARS 

CHAIN 

HOLDER 

HOLDER 

HOLDER 

ROLLER 

FRONT PACKING 

MIDDLE PACKING 

END LEFT PACKING 

RIGHT PACKING 

MIDDLE PACKING 

CONNECTING LINK 

SHAFT 

WASHER 

WASHER 

WASHER 

WASHER 

COTER PIN 

COTTER PIN 

16-10906-66 

20 1 1371 6 6  

5 x 2 5  397 6 6  

5 x 2 8  397 6 6  

9 x 5 0  231 9 7 0  

9 x 2 7  231 9 7 0  

T82 0 3  000 

T82 0 7  000 

DN 1 7  

1 0 8  0 6  

1 0 8  0 5  

3P 800 

KVTC 20 150 

9 0 8  000  

T9 0 5  002  

T9 0 5  001 

6 3 0 2  

6 3 0  25 

T I 9 7  0 1  001 

T I 9 7  0 1  002 

T82 01  001 

T82 0 1  002 

T82 0 1  003  

TB2 00 0 1  8 

6 3 0 9  

T82 0 3  005  

1 2  10906-66 

16-1 0906-66 

20-11371 66 

5 x 2 5  397 6 6  

5 x 2 8  397 66 

HEAT PLT 

HEAT PLT 

HEAT PLT 

HEATPLT 

HEAT PLT 

HEAT PLT 

HEAT PLT 

HEAT PLT 

HEATPLT 

HEAT PLT 

HEAT PLT 

HEAT PLT 

HEAT PLT 

HEATPLT 

HEAT PLT 

HEAT PLT 

HEAT PLT 

HEAT PLT 

HEAT PLT 

HEAT PLT 

HEAT PLT 

HEAT PLT 

HEAT PLT 

HEAT PLT 

HEAT PLT 

HEAT PLT 

HEATPLT 

HEAT PLT 

HEAT PLT 

HEATPLT 

HEAT PLT 

HEATPLT 

1 

1 

1 

1 

E A 

E A 

E A 

E A 

E A 

M 

E A 

E A 

E A 

SET 

E A 

E A 

E A 

M 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

€A 

€A 

E A 

E A 

E A 

E A 

E A 

E A 

1 7  

1 8  

1 9  

20 

1 

1 

1 

1 

1 

1 

1 

1 

1 ... 
1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 - 

21 

22 

23 

24 

25 

2 6  

27 

28 

29 

3 0  

1 

2 

3 

4 

5 

6 

7 

8 

9 

1 0  

1 3  

1 4  

1 5  

1 6  

1 7  

1 8  

19  

2 0  
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MORRSION KNUDSEN COMPANY EMERGENCY H E A T  and POWER PROJ N O  1 MATERIALS AND SPARE PARTS LIST 

SOURCE 

CNTRY 

CIS 

CIS 

CIS 

CIS 

NEED 

DATE 

1 Sop 93 

1 Sop 93 

1 Sop 93 

1 Sep 93 

COMMENTS SEAlRR 

TOTAL t 

1 25 HEAT PLT SOCKSHING PAN DN 17 E A 1 SG CIS 1 Sop 93 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

LOC 

SG 

SG 

SG 

SG 

UNIT 

COST$ 

TOTAL 

COST$ 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

1 

2 

3 

4 

UNITS 

EA 

M 

E A 

E A 

PART 

NUMBER 

9x50 231 9 70 

9x27 231 9 70 

182 03 000 

T82 07 000 

QNT 

0 25 

100 

0 5  

0 5  

DESCRIPTION 

COTTER PIN 

CHAIN 

FT SHFT WI HALF COUP 

END SHAFT 

RAIL MAT 

RAIL MAT 

RAIL MAT 

RAIL MAT 

RAIL MAT 

RAIL MAT 

RAIL MAT 

RAIL MAT 

RAIL MAT 

RAIL MAT 

RAIL MAT 

RAIL MAT 

RAIL MAT 

RAIL MAT 

RAIL MAT 

RAIL MAT 

RAIL MAT 

UNIT 

NAME 

HEAT PLT 

HEATPLT 

HEAT PLT 

HEAT PLT 

PFIY)RITI 

NUMBER 

1 

1 

1 

1 

NUM 

21 

22 

23 

24 

RAIL PLANGE P 65 

BOLTS&NUTS P50 

BOLTS & NUTS P 65 

LOCK WASHER P 50 

TRACK SWITCH P50 RT 

TRACK SWITCH P65 LEFT 

Y RAIL P50-DIRECT LEFT 

Y RAIL P50 DIRECT RIGHT 

YRAIL KO-BENDED RIGHT 

RAIL INSOLATOR P5O 

RAIL INSOLATOR P65 

CRESOTA SLEEPER 

TOTALCOST US DOLLARS 

RAIL TYPE P 50 

RAILTYPE P 6 5  

BEDING PLATE P 50 

BEDING PLATE P 65 

2953 51 

11530 76 

1 1530-76 

19115 73 

7174 75 

7174 75 

12135 75 

121 35 75 

TONNE 

TONNE 

TONNE 

TONNE 

SET 

SET 

E A 

€A 

E A 

SET 

SET 

TONNE 

TONNE 

TONNE 

TONNE 

TONNE 

9 

9 

4 5 

3 6 

3 

3 

1 5  

1 5  

1 5  

180 

165 

3 

1050 

700 

84 

84 

BA 

BA 

BA 

8A 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

8 A  

B A 

SG 

SG 

SG 

SO 

$105 000 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

1 Sep 93 

1 Sep 93 

1 SSP 93 

1 Sep 93 

1 Sop 93 

1 Sop 93 

1 Ssp 93 

1 Ssp 93 

1 Sep 93 

1 Sop 93 

1 Sop 93 

1 Ssp 93 

1 Ssp 93 

1 SSP 93 

1 SSP 93 

1 SSP 93 

1 Sop 93 
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G ,  

MORRSION 

m o m n  

NUMBER 
I 

1 

1 - 
1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

Y 

1 

1 1 

KNUDSEN COMPANY 

UNIT 

NAME 

RAIL MAT 

RAIL MAT 

RAIL MAT 

RAIL MAT 

RAIL MAT 

RAIL MAT 

RAIL MAT 

RAIL MAT 

RAIL MAT 

RAIL MAT 

RAIL MAT 

RAIL MAT 

RAIL MAT 

RAIL MAT 

RAIL MAT 

RAIL MAT 

RAIL MAT 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RRCOMM 

NUM 

5 

6 

7 

8 

9 

10 

11 

12  

1 3  

14  

15 

1 6  

17 

1 8  

19 

2 0  

21 

1 

1 

2 

2 

3 

3 

4 

4 

5 

5 

6 

6 

DESCRlPflON 

CONN PLATE P 5 0  

CONN PLATE P 65 

RR SPAKE P 50 

RAIL PLANGE P 50  

RAIL PLANGE P 65 

BOLTS&NUTS P 5 0  

BOLTS & NUTS P 65 

LOCK WASHER P 5 0  

TRACK SWITCH PSO-RT 

TRACK SWITCH P65 LEFT 

V RAIL P50 DIRECT LEFT 

V RAIL P50 DIRECT RIGHT 

YRAIL P50 BENDED RIGHT 

RAIL INSOLATOR P50 

RAIL INSOLATOR P65 

CRESOTA SLEEPER 

TOTALCOST US DOLLARS 

SIGNAL CABLE 

SIGNAL CABLE 

SIGNAL CABLE 

SIGNAL CABLE 

SIGNAL CABLE 

SIGNAL CABLE 

SIGNAL CABLE 

SIGNAL CABLE 

SIGNAL CABLE 

SIGNAL CABLE 

SIGNAL CABLE 

SIGNALCABLE 

SIGNAL CABLE 

SIGNALCABLE 

ROADTRANSFORMER 

ROADTRANSFORMER 

ROAD TRANSPORMER 

ROADTRANSPORMER 

1 

1 

1 

1 

1 

1 

7 

7 

8 

8 

9 

9 

PART 

NUMBER 

41  3 3  5 4  

41  3 3  5 4  

2953 5 1  

2953 51  

1 1530-76 

1 1530-76 

19115 7 3  

GOST6436 75  

GOST6436 75  

GOST6436 7 5  

GOST6436-75 

GOST6436-75 

GOST6436 75  

GOST6436-75 

GOST6436 75  

GOST6436 7 5  

GOST6436-75 

GOST6436-75 

GOST6436-75 

GOST6436-75 

GOST6436-75 

NFT A 

NFT A 

NOVC 5A 

NOVC 5A 

UNITS 

TONNE 

TONNE 

TONNE 

TONNE 

TONNE 

TONNE 

TONNE 

TONNE 

SET 

SET 

EA 

€A 

E A 

SET 

SET 

TONNE 

KM 

KM 

K M  

K M  

K M  

KM 

KM 

KM 

KM 

K M  

K M  

K M  

K M  

K M  

E A 

E A 

E A 

€A 

QNT 

84 

84 

84 

21 

21 

21 

1 0  5 

8 4 

7 

7 

3 5 

3 5  

3 5  

420  

385 

7 

1 

1 

1 

1 

1 

1 

2 

2 

2 

2 

2 

2 

1 5  

1 5  

15 

1 5  

15 

1 5  

LOC 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

EMERGENCY 

UNIT 

COSTS 

HEAT and POWER 

TOTAL 

COST$ 

5245 000 

PROJ 

SEAIRR 

TOTAL $ 

MATERIALS 

NEED 

DATE 

1 Ssp 9 3  

1 Ssp 9 3  

1 Sap 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Sap 9 3  

1 Sap 9 3  

1 ssp 9 3  

1 Sap 9 3  

1 Sep 9 3  

1 Sap 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Sap 9 3  

1 Jan 94  

1 Ssp 9 3  

1 Jan 9 4  

1 ssp 93 

1 Jan 9 4  

1 Ssp 9 3  

1 Jan 9 4  

1 Sap 9 3  

1 Jan 9 4  

1 Ssp 9 3  

1 Jan 9 4  

1 Ssp 9 3  

1 Jan 9 4  

1 Ssp 9 3  

1 Jan 9 4  

1 Sep 9 3  

1 Jan 9 4  

NO 1 

SOURCE 

CNTRY 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

AND SPARE PARTS LIST 

COMMENTS 

- - 
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MATERIALS 

NEED 

DATE 

1 Ssp 93 

1 Jan 94 

1 Ssp 93 

1 Jan 94 

1 Ssp 93 

1 Jan 94 

1 Sap 93 

1 Jan 94 

1 Sep 93 

1 Jan 94 

1 Sep 93 

1 Jan 94 

1 Sep 93 

1 Jan 94 

1 Sep 93 

1 Jan 94 

1 Sep 93 

1 Jan 94 

1 Sep 93 

1 Jan 94 

1 Sep 93 

1 Jan 94 

1 Sep 93 

1 Jan 94 

1 Sep 93  

1 Jan 94 

1 Ssp 93 

1 Jan 94 

1 Sep 93 

1 Jan 94 

1 Ssp 93  

1 Jan 94 

1 Ssp 93 

1 Jan 94 

1 Sep 93 

AND SPARE PARTS LIST 

COMMENTS 

HEAT end POWER 

TOTAL 

COST$ 

$4 000 

LOC 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

B A 

PROJ 

SEAlRR 

TOTAL $ 

EMERGENCY 

UNIT 

COST$ 

UNITS 

E A 

E A 

E A 

E A 

E A 

E A 

EA 

EA 

E A 

E A 

E A 

E A 

E A 

EA 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

EA 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

PART 

NUMBER 

ST 6 

ST 6 

2162 00-V 

21 62 00-V 

86-00-00V 

86 0 0  00V 

7165 

7165 

19402 0 0  00 

19402 0 0  0 0  

21 0 0  0 0  

21 0 0 0 0  

144690000A 

144690000A 

261 16 00-00 

261 16-00 0 0  

261 16-00-00 

261 16-00-00 

26116 00-00 

261 16-00-00 

NO 1 

SOURCE 

CNTRY 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

QNT 

25 

25 

25 

25 

25 

25 

25 

25 

5 

5 

250 

250 

5 

5 

25 

25 

50 

50 

500 

500 

5 

5 

5 

5 

25 

25 

25 

25 

20 

20 

10 

10 

15 

15 

DESCRIPTION 

SIGNAL TRANSFORMER 

SIGNAL TRANSFORMER 

SWITCH RELAY 

SWITCH RELAY 

RECTIFIER 

RECTIFIER 

RESISTOR 

RESISTOR 

SWITCHING GEAR BOX 

SWITCHING GEAR BOX 

LAMPS FOR LlNZ 

LAMPS FOR LlNZ 

FRAMEWORK 

FRAMEWORK 

BONDING WIRE 

BONDING WIRE 

CONTROL WIRE 

CONTROL WIRE 

LAMPS FOR TERM BD 

LAMPS FOR TERM BD 

SWITCHING RELAY SET 

SWITCHING RELAY SET 

INST FOR ELEC MEAS 

INST FOR ELEC MEAS 

RR LlNZ LTS RED 

RR LlNZ LTS RED 

RR LlNZ LTS GREEN 

RR LlNZ LTS GREEN 

RR LINZ LTS WHITE 

RR LlNZ LTS WHITE 

ELECTROMOTOR 

ELECTROMOTOR 

SWITCHING ARM 

SWITCHING ARM 

TOTAL COST US DOLLARS 

KNUDSEN COMPANY 

UNIT 

NAME 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM ---- 
RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

MORRSION 

mmn 

NUMBER 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

NUM 

10 

10 

11 

11 

12 

12 

13 

13 

14 

14 

15 

15 

16 

16 

17 

17 

18 

18 

19 

19 

20 

2 0  

21 

21 

22 

22 

23 

23 

24 

24 

25 

25 

26 

26 

27 
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NO 1 

SOURCE 

CNTRV 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

MATERIALS 

NEED 

DATE 

1 Jan 9 4  

1 Sep 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

PROJ 

SEAlRR 

TOTAL $ 

QNT 

1 

1 

1 

2 

2 

2 

1 5  

15 

1 5  

2 5  

25 

25 

25 

5 

250 

5 

25 

5 0  

500  

5 

5 

25 

25 

20 

1 0  

1 5  

2 25 

3 6  

3 6  

2 25 

7 5  

75  

1 5  

EMERGENCY 

UNIT 

COST$ 

UNITS 

K M  

K M  

K M  

K M  

K M  

K M  

K M  

E A 

€A 

E A 

€A 

E A 

EA 

E A 

€A 

E A 

E A 

E A 

E A 

E A 

E A 

€A 

E A 

E A 

E A 

E A 

SET 

E A 

E A 

E A 

E A 

E A 

SET 

AND SPARE PARTS LIST 

COMMENTS LOC 

B A 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

HEAT and POWER 

TOTAL 

COST$ 

$4 000 

$ 6  000 

PART 

NUMBER 

GOST6436-75 

GOST6436-75 

GOST6436-75 

GOST6436-75 

GOST6436-75 

GOST6436-75 

GOST6436-75 

NFT A 

NOVC 5A 

ST 6 

2162 0 0  V 

8 6  OQOOV 

7165 

19402 00 00 

21 0000 

144690000A 

2 6 1 1 6 0 0 0 0  

26116 00 00 

261 16-00-00 

D l 6 0  

1434 

2971 

51  01 2 cb 

40201 

4021 0 

A 2301 13160 c b n l  

DESCRIPTION 

TOTALCOST US DOLLARS 

SIGNAL CABLE 

SIGNAL CABLE 

SIGNAL CABLE 

SIGNAL CABLE 

SIGNAL CABLE 

SIGNAL CABLE 

SIGNALCABLE 

ROAD TRANSFORMER 

ROAD TRANSFORMER 

SIGNAL TRANSFORMER 

SWITCH RELAY 

RECTIFIER 

RESISTOR 

SWITCHING GEAR BOX 

LAMPSFOR LINZ 

FRAMEWORK - 

BONDING WIRE 

CONTROL WIRE 

LAMPS FOR TERM BD 

SWITCHING RELAY SET 

INST FOR ELEC MEAS 

RR LlNZ LTS RED 

RR LlNZ LTS GREEV 

RR LlNZ LTS WHITE 

ELECTROMOTOR 

SWITCHING ARM 

TOTALCOST US DOLLARS 

ENGINE 

COTTER PINS 

COllERPlNS 
-- 

BLOCKENGINE 

PACKING 

RINGS 

PACKING SETS UPPER 

KNUDSEN COMPANY 

UNIT 

NAME 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

FIR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG ms 

MORRSION 

~nonin 

NUMBER 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

NUM 

27 

1 

2 

3 

4 

5 

6 

7 

8 

9 

1 0  

11  

12  

1 3  

1 4  

15 

1 6  

17  

18  

19  

20 

21 

22  

23 

2 4  

25 

26 

27 

1 

2 

3 

4 

5 

6 

7 
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AND SPARE PARTS LIST 

COMMENTS 
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NO 1 

SOURCE 

CNTRY 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

MATERIALS 

NEED 

DATE 

1 Ssp 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Sap 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 ssp 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 ssp 9 3  

1 Sep 9 3  

1 Sop 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 ssp  9 3  

1 Sap 9 3  

1 SSP 9 3  

1 Ssp 9 3  

1 ssp 9 3  

PROJ 

SEAIRR 

TOTAL $ 

UNITS 

SET 

SET 

E A 

SET 

E A 

SET 

ET 

SET 

SET 

SET 

SET 

E A 

E A 

E A 

EA 

E A 

E A 

E A 

SET 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

EMERGENCY 

UNIT 

COST$ 

PART 

NUMBER 

A2301 1031 1 

A 2 3  01 10312 AN2 . 
1 4  0 2  101 c b  

1 0 2  1 0 c p  

03325 

0 2 3  0 2  10002 AN1 

A23  0 10004 DNl 

A27 00 0 1  1 

027  00 024 

A27  00 043  

03694 1 c p  
- 

5X9X1090 

1 6 x 1  1 X I  650 

1 6  0 8  140  cp 

2 9 0 9  1 2 4 c p  

0 1  466 

5 1  0 3  1 1 5 c p  

1 6 0 3 1 1 2 0 c p  

51  0 3  103 

700  4 0  2886 

A41 20 000 1 cp 

A41 1 0  000 0 2  

40843 

40269 

1 4  6 9  107 1 c p  

1 4 6 9 1 1 7 1  c p  

29 0 2  30 cp 

1723 c p  

13041 301 0 1  c p  

M 149A 

113  110-70-11 
-- 

6 9  063701 

CT 230E 

111 3 0 0 0 1  10 

1 6  6 7  1 c p  

HEAT and POWER 

TOTAL 

COST) 

- 

DESCRIPTION 

PACKINGSETS LOWER 

PACKING SETS 

PACKING 

ENGINE REBUILD KIT 

GUSHING 

PACKING UPPER 

PACKING LOWER 

RING SETS 

RING SETS 

RING SETS 

PISTON RING SETS ----- 
GENERATOR BELT 

FAN BELTS 

WATER PUMP 

OIL WMP 

CYLINDER LINER 

RING SETS 

CRANKSHAFT 

PISTON 

PACKING 

FILTER 

FILTER 

RING 

PACKING 

SPRAYER 

INJECTOR FITTINGS 

CYLINDERHEAD 

STARTER 

RADIATOR 

MAGNETO 

CARBURATOR 

GENERATOR 

STARTER 

TRUBO COMPRESSOR 

FUELSYSTEM UPPER 

QNT 

1 5  

1 5  

1 5  

3 

7 5  

1 5  

15 

22  5 

22  5 

22  5 

3 

1 5  

1 5  

7 5  

6 

9 

7 5  

3 

7 5  

1 5  

3 0  

3 0  

7 5  

7 5  

7 5  

7 5  

2 25 

2 25 

7 5  

7 5 

7 5  

6 

6 

4 5 

4 5  

KNUDSEN COMPANY 

UNIT 

NAME 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 
I_-- 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

S M  ENG PTS 

SM ENG PTS --- 
SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

MORRSION 

mmmn 

NUMBER 

1 

I 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

LOC 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

NUM 

8 

9 

10 

1 1  

1 2  

1 3  

1 4  

1 5  

1 6  

1 7  

1 8  

19  

20 

21 

22  

2 3  

24 

25 

26 

27 

2 8  

29 

3 0  

31  

32  

3 3  

34 

3 5  

3 6  

3 7  

3 8  

39 

40 

41 

4 2  



ALL MINES TABLE 1 4-1 PRIORITY BASIS 
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MORRSION KNUDSEN COMPANY EMERGENCY HEAT end POWER PROJ NO 1 MATERIALS AND SPARE PARTS LIST 

1 10 WATER P COLLAR 1 35 58 2 GOCT 8752 70 EA 6 SG CIS 1 Sep 93 

1 I 1  WATER P SPARING 8KE 21 1 023 E A 3 6  SG CIS 1 Sep 93 

1 12 WATER P BEARING 5KS 253 01 3 E A 3 6  SG CIS 1 Ssp 93 

1 13 WATER P IMPELLOR 5KE 224 014 E A 3 6  SG CIS 1 Sep 93 

1 14 WATER P SPARING 8KS 210 095 E A 3 6 SG CIS 1 Sep 93 

1 15 WATER P COUPLING BKS 255 000 EA 1 8  SG CIS 1 Sep 93 

1 16 WATER P PUMP VKC 1116 E A 1 2  SG CIS 1 Sep 93 

1 17 WATER P PUMP PART OG 81118 E A 0 6  SG CIS 1 Sep 93 

1 18 WATER P PUMP CENTRIFUGE D 320 50 E A 0 6  SG CIS 1 Sep 93 

1 19 WATER P PUMP CENTRIFUGE D 1250 65 E A 1 2 SG CIS 1 Sep 93 

1 20 WATER P PUMP PART GNOM 10 10 E A 2 4 SG CIS 1 Ssp 93 - 
1 21 WATER P PUMP PART NSC 3 E A 0 6  SG CIS 1 sop 93 

1 22 WATER P PUMP PART FG 144146 E A 1 2  SO CIS 1 Sap 93 

1 23 WATERP PUMP CENTRIFUGE SHCGA 38220 E A 1 2  SG CIS 1 Sep 93 

1 24 WATER P PUMP CENTRIFUGE K 20 30 E A 4 8  SG CIS 1 ssp  93 

1 25 WATER P PUMPCENTRIFUGE K 45/55 EA 2 4  SG CIS 1 Ssp 93 

1 26 WATER P PUMP CENTRIFUGE SNC 400-105 E A 0 6  SG CIS 1 Sep 93 

1 27 WATER P PUMP CENTRIFUGE SNC 240-300 €A 0 6  SG CIS 1 Ssp 93 

1 28 WATERP PUMP PART ESB 6 16-75 E A 0 6  SG CIS 1 Sep 93 

1 29 WATER P PUMP PART ESB 8 40-165 E A 1 2  SG CIS 1 ssp 93 

1 30 WATERP PUMP PART ESB-10-120-60 E A 1 2  SG CIS 1 Sep 93 
I 

1 31 WATER P PUMP PART ESB-10-120-60 E A 3 SG CIS 1 Sep 93 

1 32 WATER P TOTALCOST USDOLLARS SG 8150 O W  CIS 1 Sep 93 

1 1 WATER P PUMP CENTRIFUGE SNC 180-65 E A 0 4  SO CIS 1 Ssp 93 

SOURCE 

CNTRY 

CIS 

CIS 

CIS 

PART 

NUMBER 

740-27 TOT CP 

SNC 180.65 

DESCRIPTION 

TOTALCOST US DOLLARS 

TRACK ASSEMBLW 

PUMP CENTRIFUGE 

NEED 

DATE 

1 Sep 93 

1 Ssp 93 

1 Ssp 93 

UNIT 

NAME 

SM ENG PTS 

T250 DOZER 

WATERP 

~ ~ R I N  

NUMBER 

1 

1 

1 

UNITS 

SET 

E A 

COMMENTS NUM 

43 

2 

1 

QNT 

2 

0 6 

LOC 

OT 

AD 

SG 

UNIT 

COST$ 

TOTAL 

COST$ 

$90 000 

SEAiRR 

TOTAL $ 



ALL MINES TABLE 1 4-1 PRIORITY BASIS 

A N D  SPARE PARTS LIST 

COMMENTS 

- 
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N O  1 

SOURCE 

CNTRY 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

USA 

USA 

USA 

USA 

MATERIALS 

NEED 

DATE 

1 Sep 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sap 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 ssp 93  

1 Ssp 93 

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 93  

1 Sep 9 3  

1 Sep 93  

1 Sep 93  

1 Ssp 9 3  

1 SSP 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Jan 94  

1 Ssp 93  

1 Ssp 9 3  

HEAT and POWER 

TOTAL 

COST$ 

$100 000 

$8 480 

$10 203 

$8 480 

$3 392 

PROJ 

SEAlRR 

TOTAL I 
LOC 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

BA 

BA 

SG 

SO 

EMERGENCY 

UNIT 

COST$ 

169 6 

20406 

169 6 

169 6 

UNITS 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

EA 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

EA 

EA 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

PART 

NUMBER 

D 1250-65 

D 200-95 

NSC 3 

5KE 224 176A 

8KE 200 525 01A 

EB-205 320 

EB 205 320 

1 35 5 8  2 GOCT 8752 70 

8KE 21 1 023 

5KS 253 01 3 

5KE 224 014 

8KS 210 095 

8KS 255 000 

VKC 111 6 

OG 81/18 

D 320-50 

D 1250 65 

GNOM 10 10 

NSC 3 

FG 144146 

SHCGA 38  220 

K 20 30 

K 45/55 

SNC 400-1 05 

SNC 240 300 

ESB 6-1 6-75 

ESB 8 40-1 65 

ES8 10-120-60 

ESB 10-1 20-60 

ONT 

0 4  

0 4  

0 8 

1 2  

8 

2 

2 

2 

4 

2 4 

2 4 

2 4  

2 4  

1 2  

0 8 

0 4 

0 4  

0 8  

1 6  

0 4  

0 8 

0 8 

3 2  

1 6  

0 4 

0 4  

0 4  

0 8  

0 8  

2 

50 

50 

50 

20 

DESCRIPTION 

PUMP CENTRIFUGE 

PUMP CENTRIFUGE 

PUMP CENTRIFUGE 

IMPELLOR 

IMPELLOR 

SHAFT 

SHAFT 

SHAFT 

COLLAR 

SPARING 

BEARING 

IMPELLOR 

SPARING 

COUPLING 

WMP 

PUMP PART 

WMP CENTRIFUGE 

WMPCENTRIFUGE 

PUMP PART 

WMPPART 

WMPPART 

WMPCENTRIFUGE 

PUMPCENTRIFUGE 

PUMPCENTRIFUGE 

PUMPCENTRIFUGE 

PUMP CENTRIFUGE 

PUMPPART 

PUMPPART 

PUMP PART 

PUMPPART 

TOTALCOST US DOLLARS ----- 
6 CT 132 AMP/HR 1 ZV 

6 CT 182 AMP/HR 12V 

6 CT 132 AMPIHR 12V 

6 CT 132 AMPIHR 12V 

KORRSION 

PRUI~IITV 

NWBER 

1 

1 - 
1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

2 

2 

2 

2 

NUM 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

152 

157 

153 

154 

KNUDSEN COMPANY 

UNIT 

NAME 

WATER P 

WATER P 

WATER P 

WATER P 

WATER P 

WATERP 

WATERP 

WATER P 

WATER P 

WATER P 

WATER P 

WATERP 

WATER P 

WATER P 

WATER P 

WATER P 

WATER P 

WATER P 

WATER P 

WATER P 

WATER P 

WATER P 

WATER P 

WATER P 

WATER P 

WATER P 

WATER P 

WATER P 

WATER P 

WATER P 

WATER P 

BATTERIES 

BATTERIES 

BATERIES 

BATlERlES 



ALL MINES TABLE 1 4-1 PRIORITY BASIS 

MORRSlON 

PAIOR~TV 

NUMBER 
L 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

Page 18 OF 50 ALLMPRI XLS 4/22/93 4 40 PM 

NUM 

159 

82 

83 

84 

86 

88 

85 

87 

89 

75 

77 

81 

36 

17 

151 

58 

64 

68 

70 

72 

63 

59 

65 

69 

71 

73 

1 

2 

3 

4 

5 

6 

7 

8 

9 

KNUDSEN COMPANY EMERGENCY HEAT and POWER PROJ NO 1 MATERIALS AND SPARE PARTS LIST 

UNIT 

NAME 

BATTERIES 

DESCRIPTION 

6 CT 182 AMPIHR 12V 

BELTSUPP 

BELT SUPP 

BELT SUPP 

BELTSUPP 

BELT SUPP 

BELT SUPP 

BELT SUPP 

BELT SUPP 

CONV BELT 

CONV BELT 

CONV BELT 

DRILLS 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

PART 

NUMBER 

SPLICING KITS 1600 rnm 

SPLICING KITS 1400 rnm 

SPLICING KITS 1200 rnrn 

SPLICING KITS 1OOO rnm 

SPLICING KITS 800 rnm 

SPLICING KITS 1200 rnm 

SPLICING KITS lOOO rnrn 

SPLICING KITS 800 rnrn 

1000 mm 5 PLY FABRIC 

1200 mm 6 PLY FABRIC 

800 mm 6 PLY FABRIC 

160mm 

UNITS 

E A 

QNT 

20 

10 

10 

10 

10 

10 

10 

10 

10 

FEL 

TRUCK TIRE 

WIRE ROPE 

WIRE ROPE 

WIRE ROPE 

BA 

BA 

BA 

BA 

LOC 

SO 

BA 

BA 

BA 

BA 

BA 

SG 

SG 

SG 

M 800 SG 

SG 

SG 

SG 

M 

M 

1 

120 

3 888 

1 907 

CAT992C FRONT END LOADER 

18~33x32 PLY EH I 
45 5mmfl 75 ) 8 2 KglM 10 TONNE 

30mm 11 25 ) 4 0 KgIM 3TONNE 

$977 672 

1706 

$2 91 

$1 73 

UNIT 

COST$ 

20406 

1 

WIRE ROPE 

WIRE ROPE 

WIRE ROPE 

WIRE ROPE 

WIRE ROPE 

USA 

USA 

USA 

USA 

USA 

670 

500 

30mm 1518 ) 9 KgIM 1 5 TONNE 

E A 

E A 

FT 

FT 

$977 672 

$204 720 

$11 314 

$3 299 

$2 510 

$564 98 

$46110 

$368 88 

$322 24 

$276 66 

$368 88 

$322 24 

$27666 

SOURCE 

CNTRY 

USA 

USA 

USA 

USA 

USA 

USA 

$5 650 

$4 61 1 

$3 689 

$3 222 

$2 767 

$3 689 

$3 222 

$2 767 

$10689 

$14753 

$107 99 

$300000 

TOTAL 

COST$ 

$4 081 

USA 

USA 

USA 

USA 

WIRE ROPE 

WIRE ROPE 

WIRE ROPE 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

- - - -  
SPLIT 

SPLIT 

SPLIT 

SPLlT 

SPLIT 

---- 
135mm19/161 2 5 TONNE I FT 9340 BA $0 50 $4 670 

9 11 mm(7116) 2 TONNE FT 12 958 BA $0 40 $5 183 

$85 51 2 

$98 845 

$53 995 

$300 000 

SEAIRR 

TOTAL $ 

1 Jan94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

NEED 

DATE 

1 Jan-94 

USA 

USA 

USA 

USA 

50% I SEPT 93 WY I JAN 84 

60% 1 SEPTS3 WY 1 JAN 84 

60% I s ~ m  e3 w %  r JAN 84 

sow i SEPT m w %  r JAN e4 

60% i S E P T ~  w a  r JAN a4 

1 Sep 93 

1 Jan 94 

SPLIT 

SPLIT 

SPLIT 

39mm (1 5 1 4 2 KglM 10 TONNE 

45 5mm(l 757 8 2 KglM 15 TONNE 

30mm (1 25 1 4 0 KgIM 2 TONNE 

COMMENTS 

1 Jan 94 

1 Jan 94 

1 Jan94 

1 Jan 94 

60% I SEPT 83 WY 1 JAN 84 

60% 1 SEPT ES WY 1 JAN 84 

60% t SEPT 83 60% i JAN 84 

. 

USA 

USA 

USA 

USA 

SPLIT 

SPLIT 

SPLlT 

1 Sap 93 

1 Sep 93 

1 Sop 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Ssp 93 

1 Sep 93 

FT 

FT 

FT 

USA 

USA 

USA 

URK 

URK 

URK 

URK 

30mm (518 I 9 KgIM 1 5 TONNE 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

60% 1 SEPT 83 60% r JAN 84 

60% i SEPT 83 60% i JAN 84 

60% i SEPT 83 60% i JAN 84 

FT 

FT 

FT 

E A 

E A 

E A 

E A 

URK 

URK 

URK 

URK 

URK 

13 5mm19116) 2 5 TONNE 

9 11 mm17116) 2 TONNE 

ENGINE 

SHIM 

SHIM 

SHIM 

CLIPS 

ENG RING SETS 

ENG MOUNTS 

SHAFT 

BLOCK 

4 4 t 7 A D  

5 832 

1271 

238M 1000186 . 
238 1000102 B2Rl 

238 1000102 62 

23831000104 V2 

256-1001005 A1 

236-1000106 82 

2361001008-01 

2383 1000107 V2 

238 100201282 

4 593 

9 340 

12 598 

4 8  

25 6 

25 6 

25 6 

SG 

SG 

OT 

OT 

OT 

OT 

OT 

SG 

SO 

SG 

OT 

OT 

OT 

OT 

E A 

E A 

E A 

E A 

$231 

82 91 

$173 

40 

160 

24 

6 4  

$10 203 

$16 971 

$2 199 

$0 55 

$0 50 

$0 40 

EA ) 32 

$2 526 

$4 670 

$5 039 



ALL MINES TABLE 1 4-1 PRIORITY BASIS 

MORRSION KNUDSEN COMPANY EMERGENCY HEAT and POWER PROJ NO 1 MATERIALS AND SPARE PARTS LIST . 
PAIOAIN NUM UNIT DESCRIPTION PART UNITS QNT LOC UNIT TOTAL SEAlRR SOURCE NEED COMMENTS 

NUMBER NAME NUMBER COSTS COSTS TOTAL $ CNTRY DATE 
r 

2 10  KRAZ RING 236-100202 A E A 40 OT URK 1 Ssp 93 

2 11 KRAZ RING 236-1 002040 E A 32 OT URK 1 Sep 93 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 
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29 

30 

31 

32 

33 

34 

35 

36 

37 

38  

39 

40 

41 

42 

43 

44 

45 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

VALVE 

VALVE 

ROD PUSH 

PACKING 

PACKING 

WMP 

RADIATOR 

EXHAUST PIPE 

ELEMENT FILTER 

WMP 

PUMP 

COLLAR 

112 HUB COUPLING 

PIPE 

PUMP 

PLUNGER RODS 

INJECTOR 

236 1007010 V 
236 100701 5 V4 

236 1007176A 

236-1 008050 

238T 1009040 

236 1011014 V3 

157 101 301 0-A 

2568 10134089 

201T 1105540 

240-1 106210 

236T110628SA2 

236-1 02940 

236-1029268 8 
- - 

236-1 104308 V 

8006-1111005 

60-1 11 1074 01 

2606-1 11 2010 02 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

€A 

E A 
- - -  

E A 

€A 

E A 

E A 

40 

40 

33  6 

40 

40 

8 

8 

1 2 8  

480 

8 

8 

80  

4 

16  

4 8  

120 

224 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

p~ - - 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 
- 

URK 

URK 

URK 

URK 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Ssp 93 

1 Ssp 93 

1 Sep 93 

1 Sep 93 

1 Ssp 93 

1 Sep 93 

1 Sep 93 

1 Sep 93  
-- 

1 Ssp 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 - 
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MORRSION KNUDSEN COMPANY EMERGENCY HEAT and POWER PROJ NO 1 MATERIALS AND SPARE PARTS LIST 

m~omn 

NUMBER 

2 

2 

2 

2 

2 * 

2 

2 62 KRAZ BELTS 256411 1404 E A 160 OT URK 1 Sep 93 

2 63 KRAZ BELTS 6421 1403 EA 160 OT URK 1 Ssp 93 

2 64 KRAZ MOTOR 236 130801 1 62 E A 4 8  OT URK 1 Sep 93 

2 65 KRAZ DISCS 238 1601 690-G E A 8 OT URK 1 Sep 93 

2 66 KRAZ DISCS 238 1601094 E A 8 OT URK 1 Sep 93 

2 67 KRAZ DISCS 238 1601 130 B E A 8 OT URK 1 Sep 93 

2 68 KRAZ DISCS 238 1601131 E A 12 OT URK 1 Ssp 93 

2 69 KRAZ --- - BRAKE FRICTION PLATE -----. 236 1601 13&A3 E A 40 OT URK 1 Sep 93 

2 70 KRAZ COUPLING 236 1601 180-82 E A 8 OT URK 1 Sep 93 

2 71 KRAZ GEAR BOX 236NT 1700003 E A 6 4 OT URK 1 Sep 93 

2 72 KRAZ BOX 257 18000020-V2 E A 1 6  OT URK 1 Sep 93 

2 73 KRAZ BOX 2561 800020-V2 E A 1 6  OT URK 1 Sep 93 

2 74 KRAZ HEAD CROSS 131 2201025 A E A 16 OT URK 1 Sep 93 

2 75 KRAZ SHAFT 527 2202010-16 €A 6 4  O T  URK 1 Sep 93 

2 76 KRAZ DRIVE SHAFT 2sOG 2202045 04 FA 8 4  OT URK 1 Sap 93 -- 
2 77 KRAZ SHAFT 2106 2204010.18 €A 6 4  OT URK 1 Sep 93 

2 78 KRAZ SUPPORT 210.2204080 82 E A 8 OT URK 1 Sep 93 

2 79 KRAZ REAR DRIVE AXLE 255P240001502 E A 8 OT URK 1 Ssp 93 

2 1 80 KRAZ SETOFGEARS 2568 2402020 E A 1 6  OT URK 1 Ssp 93 

NUM 

46 

47 

48 

49 

50 

51 

UNIT 

NAME 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

DESCRIPTION 

SPRAYER 

FILTER 

COUPLING 

MUFFLER 

PACKING 

SLEEVE 

PART 

NUMBER 

26111211 

201T 1117038 

09000 1121010000 

2561 201010 

2568 1203002 

256 B1 1203096 

UNITS 

E A 

E A 

EA 

E A 

E A 

E A 

QNT 

224 

160 

1 6  

8 

80 

20 

LOC 

O T  

OT 

OT 

OT 

OT 

OT 

UNIT 

COST$ 

TOTAL 

COST$ 

NEED 

DATE 

1 Ssp 93 

1 Sop 93 

1 Sep 93 

1 Ssp 93 

1 Sep 93 

1 Sep 93 

SEAlRR 

TOTAL $ 

COMMENTS SOURCE 

CNTRY 

URK 

URK 

URK 

URK 

URK 

URK 
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2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 - 
2 

2 

4 

5 

6 

7 

8 

9 

10  

11 

12  

13  

14 

15 

16 

17 

1% 

2 ( 19 

DRILL PARTS 

DRlLL PARTS 

DRILL PARTS 

DRILL PARTS 

DRILL PARTS 

DRILL PARTS 

DRILL PARTS 

DRILL PARTS 

DRILL PARTS 

DRILL PARTS 

DRILL PARTS 

DRILL PARTS 

DRILL PARTS 

DRILL PARTS 

DRILL PARTS 

DRlLL PARTS 

SPROCKET 

SPROCKET 

SHOCK ABSORBER 

SHOCK ABSORBER 

COMPRESSOR SUPP 

CARTRIDGE 

DRILLSTEEL 

BUSHING 

BUSHING 

HYD DISTRIBUTOR 

HYD PUMP 

3 SPEED MOTOR 

PULL DOWN CABLE 

HYD PUMP 

HYD PUMP 

TOTAL COST US DOLLARS 

31C 152 012 0 6  

859 14  052  

8122 22 11  015 

B1 22 22 00 155 

81 22 0017 000  

10  10 080 

7 2 2 2 2 1 1  00 

31 001 008 0 3 7  

31 001 0 0 8  102 

R102 A4 A222 5 0  

61 12  22 

3X50+1X16 

N 403E TY2 653260-70 

BG 1 2  22 M I N 2 0 5  

SG 

€A 

E A 

E A 

E A 

€A 

€A 

E A 

€A 

€A 

E A 

E A 

E A 

M 

€A 

E A 

$150 000 

2 

2 

5 

3 

0 5  

2 

2 

30  

3 0  

5 

3 

2 5  

300 

2 5  

5 

CIS 

SG 

SG 

SG 

SG 

SG 

SO 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

1 Sop 93  

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS -- 

CIS 

CIS 

CIS 

1 Sep 93  

1 Sep 93  

1 Sep 93  

1 Sep 93  

1 Ssp 93  

1 Sep 93  

1 Sep 93  

1 Sep 93  

1 Sep 93  

1 Sep 93  

1 Sep 93  

1 Sep 93  

1 Ssp 93  

1 Ssp 93  

1 Sep 93  
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NO 1 

SOURCE 

CNTRY -------- 
URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

PROJ 

SEAlRR 

TOTAL $ 

MATERIALS 

NEED 

DATE 

1 Sep 93 

1 Ssp 93 

1 Sep 93 

1 Ssp 93 

1 Sep 93 

1 Ssp 93 

1 Sep 93 

1 Sep 93 

1 Ssp 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Ssp 93 

1 Sep 93 

1 Ssp 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Ssp 93 

1 Sep 93 

1 Sap 93 

1 Sep 93 

1 Sep 93 

1 Ssp 93 

1 Sep 93 

1 Sep 93 

1 Ssp 93 

1 Ssp 93 

1 Sap 93 

1 Sep 93 

1 Sep 93 

1 Ssp 93 

1 Ssp 93 

1 Sep 93 

EMERGENCY 

UNIT 

COST$ 

AND SPARE PARTS LIST 

COMMENTS 

HEAT and POWER 

TOTAL 

COST$ 

DESCRIPTION ----- 
DIFFERENTIAL SEAL 

DIFFERENTIAL 

FLANGE 

AXLE 

SHOCK ABSORBER 

1 ST PLATE 

2ND PLATE 

SHOCK SPRINGS 

SHOCK ABSORBER 

CONN BRACKETS 

EQUALIZER 

SHAFT 

ROD 

ROD 

BUSHING 

SEAL 

SEAL 

COTTER PINS 

COTTER PINS 

RELAYS 

HYD BOOSTER BRAKES 

DISTRIBUTOR 

PUMP 

FRlC PLATES SHOE 

LEVER 

FRlC PLATES SHOES 

COMPRESSOR 

GENERATOR 

REGULATOR 

SWITCH 

ELECTRO BRUSHES 

SWITCH 

SWITCH 

STARTER 

RELAY 

LOC 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

KNUDSEN COMPANY 

UNIT 

NAME 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

1 1 4 K R A Z  

KRAZ 

MORRSION . 
PRIORIT* 

RIVMBER 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

PART UNITS QNT 

NUMBER 

NUM 

81 

82 

83 

84 

85 

86 

87 

88 

89 

90 

91 

92 

93 

94 

95 

96 

97 

98 

99 

100 

101 

102 

103 

104 

105 

106 

107 

108 

109 

110 

111 

112 

113 

115 

210-2402052 A1 

200-240301 &A2 

200-2403072 81 

2550-2500015 02 

25681 290201 2 

2558 290207401 

2558 2902076-01 

500 2905006 

2568 291 201 2 11 

2192912408 

2568 291 8005 

2568 291 8054 

214 2919011 02 

210 2919012 03 

200 3001016 

200 31 03035 

21 0-31 04036 

200-31 04050 A 

200-31 04050 A 

500 3401005 D 

256B3405010 14 

2558 3405016 

2568 34071 99 

200-3501 105 

210 3501 136 A2 

200 3502105 A 

130-3509009 1 1 

4573711587 

1112 3702 

VK318T 3704000 

2501 370805 

P305 3709000 

P39 371000-T 

45 7375 1471 

RC103 3708000 

€A 

E A 

E A 

E A 

E A 

E A 

€A 

E A 

€A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

€A 

E A 

€A 

E A 

E A 

€A 

E A 

E A 

E A 

48 

3 2  

3 2  

1 6  

16 

16 

16 

40 

20 8 

48 

24 

3 2  

40 

40 

32 

11 2 

11 2 

400 

400 

4 

8 

8 

8 

240 

6 4  

240 

6 4  

16 

16 

8 

208 

12 

12 

20 

8 
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MORRSION KNUDSEN COMPANY EMERGENCY HEAT and POWER PROJ NO 1 MATERIALS AND SPARE PARTS LIST 
m ~ o ~ l r ~  

NVMBER 

2 

NUM 

1 

UNIT 

NAME 

ELE MOTOR 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

ELE MOTOR 

ELE MOTOR 

ELE MOTOR 

ELE MOTOR 

ELE MOTOR 

ELE MOTOR 

EL€ MOTOR 

ELE MOTOR 

ELE MOTOR 

ELE MOTOR 

ELE MOTOR 

ELE MOTOR 

EL€ MOTOR 

ELE MOTOR 

ELE MOTOR 

ELE MOTOR 

ELE MOTOR 

ELE MOTOR 

ELE MOTOR 

ELE MOTOR 

ELE MOTOR 

ELE MOTOR 

ELE MOTOR 

ELE MOTOR 

ELE MOTOR 

ELE MOTOR 

EL€ MOTOR 

ELE MOTOR 

ELE MOTOR 

~ E L E  MOTOR 

2 

3 

4 

5 

6 

7 

8 

9 

15 

15 

17 

1 8  

19 

20 

21 

22 

31 

32 

33 

10  

11 

12 

1 3  

1 4  

23 

24 

25 

26 

27 

28 

DESCRIPTION 

20190 DRAGLINE 

20190 DRAGLINE 

20190 DRAGLINE 

20190 DRAGLINE 

10170-13150 DRAGLINE 

10170-13150 DRAGLINE 

10170-13150 DRAGLINE 

10170-13150 DRAGLINE 

10170-13/50 DRAGLINE 

MlSC ELEC MOTORS 

MlSC ELEC MOTORS 

MlSC ELEC MOTORS 

MlSC ELEC MOTORS 

MlSC ELEC MOTORS 

MlSC ELEC MOTORS 

MlSC ELEC MOTORS 

MlSC ELEC MOTORS 

ELEC MOTORS 

ELEC MOTORS 

ELEC MOTORS 

EKG 81 & 4U SHOVEL 

EKG 81 & 4U SHOVEL 

EKG 81 & 4U SHOVEL 

EKG 81 & 4U SHOVEL 

EKG 81 & 4U SHOVEL 

MlSC ELEC MOTORS 

MlSC ELEC MOTORS 

MlSC ELEC MOTORS 

MlSC ELEC MOTORS 

MlSC ELEC MOTORS 

MlSC ELEC MOTORS 

2 

2 

2 

2 

MISC ELEC MOTORS 

MlSC ELEC MOTORS 

ELEC MOTORS 

ELEC MOTORS 

PART 

NUMBER 

A 0 2  72 4Y2 30 KVT 

A 0 2  72 4Y2 22 KVT 

MPE 1000-630 YXLE 

HOlSE GENERATOR 

GENERATOR ------ 
SYNC MOTOR 

EXCITER MOTOR 

EXCITER MOTOR 

GENERATOR 

BAO 61 4 13KVT 

BAO 62 4 17KVT 

BAO 71 4 22KVT 

BAO 72 4 30KVT 

BAO 82  4 55KVT 

29 IELE MOTOR 

UNITS 

EA 

30 

34 

35 

EA 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

AIC ELECT MOTOR 

AIC ELECT MOTOR 

MTKE 4A33556YE 

IMTKE 4AM200M6YE 

ELE MOTOR 

ELE MOTOR 

ELE MOTOR 

CIS 

CIS 

CIS 

CIS 

v 
UNIT TOTAL SEAIRR SOURCE NEED COMMENTS 

COST$ COST$ TOTAL $ CNTRY DATE 

CIS I Jan 9 4  

QNT 

2 

1 Jan 94 

1 Jan 9 4  

1 Jan 9 4  

1 Jan 94 

BAO 180M4 3OKVT 

BAO 62 6 l 3 h V T  

BAO 72 6 22KVT 

MTKE 4AC18054 

MTKE 4A10024YE 

MTKE 4A71AZYE 

HOIST MOTOR 

VEN FAN MOTOR 

SW OIL PUMP MOT 

FAN M FOR GEN ------ 
AIR COMP ELEC MO 

E A 

E A 

E A 

E A 

LOC 

BA 

2 

2 

5 

3 

10  

8 

4 

2 

1 

1 

EA 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

EA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

CIS 1 Jan 9 4  

CIS 1 Jan 9 4  

CIS 1 Jan 9 4  

2 

t 

2 

1 

1 

1 

1 0  

8 

4 

4 

5 

1 

1 

2 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

BA 

BA 

BA 

BA 

BA 

BA 

SG 

SG 

SG 

SG 

BAO 81 6 30KVT 

BAO 82  6 40KVT 

BAP 160M6 I 5 K W  

BAO 81 8Y2 22KVT 

WOUND MOTOR 

HOIST - - - - - -  
SG 

SG 

SG 

SO 

1 Jan 9 4  

1 Ssp 9 3  

1 Jan 9 4  

1 Jan 9 4  

1 Jan 9 4  

1 Jaw94 

1 Jan 9 4  

1 Jan 9 4  

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 9 4  

1 Jan 94 

1 Jan 94 

1 Jan 94 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

1 

1 

1 
I 

1 Jan 94 

1 Jan 94 

1 Jan 9 4  

1 Jan 9 4  

1 Jan 9 4  

1 Jan 9 4  

BA 

BA 

BA 

E A 

E A 

E A 

EA 

E A 

E A 

2 Sf3 

CIS 

CIS 

1 

1 

1 

1 

1 

1 

1 Jan 9 4  

1 Jan 9 4  

CIS 

SB 

SG 

SG 

SG 

SG 

SG 

1 Jan 94 
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UNITS 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

KM 

KM 

K M  

KM 

K M  

K M  

KM 

E A 

E A 

E A 

E A 

E A 

EA 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

EA 

DESCRIPTION 

ELEC MOTORS 

SINGLE SHAFT EL MO 

HORlZ MOTOR 

GEN 30KW 115V 261 A 

TWO SHAFT MOTOR 

DC GENERATOR 

HI VOLTIVACUM BREK 

RING TYPE CURR REC 

GEN 30KW 115V 261 A 

SIGNAL CABLE 

SIGNAL CABLE 

SIGNALCABLE 

SIGNALCABLE 

SIGNALCABLE 

SIGNALCABLE 

SIGNALCABLE 

ROAD TRANSFORMER 

ROADTRANSPORMER 

SIGNAL TRANSFORMER 

SWITCH RELAY 

RECTIFIER 

RESISTOR 

SWITCHING GEAR BOX 

LAMPS FOR LlNZ 

FRAMEWORK 

BONDING WIRE 

CONTROL WIRE 

LAMPS FOR TERM BD 

SWITCHING RELAY SET 

INST FOR ELEC MEAS 

RR LlNZ LTS RED 

RR LlNZ LTS GREEN 

RR LlNZ LTS WHITE 

ELECTROMOTOR 

SWITCHINGARM 

UNIT 

NAME 

ELE MOTOR 

ELEC EQUIP 

ELEC EQUIP 

ELEC EQUIP 

ELEC EQUIP 

ELEC EQUIP 

ELEC EQUIP 

ELEC EQUIP 

ELEC EQUIP 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RRCOMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

PRIORIN 

NUMBER 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 
-- 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

PART 

NUMBER 

MTKE A 0 2  12/8/6/4 

DE 81  6Y2 

DEB 12  

MIXED BOOSTER 

DPE 5 2  60 

VP 250M94 

2KVE 6-630 

TK3 12  492  

INDEP BOOSTER 

GOST6436 75  

GOST6436 75  

GOST6436 75  

GOST6436 75  

GOST6436 75 

GOST6436 75  

GOST6436 7 5  

NFT A 

NOVC 5A 

ST 6 

2162 0 0  V 

86 00-00V 

7165 

19402 0 0  00 

21 00-00 

144690000A 

261 16-00-00 

261 16-00-00 

26116 00-00 

NUM 

3 6  

3 8  

3 9  

4 4  

40 

4 1  

4 2  

4 3  

4 5  

1 

2 

3 

4 

5 

6 

7 

8 

9 

1 0  

11  

1 2  

1 3  

14  

15 

1 6  

1 7  

1 8  

19  

2 0  

21 

22  

23 

2 4  

25 

2 6  

QNT 

1 

2 

2 

2 

3 

1 

1 

2 

1 

1 

1 

1 

2 

2 

2 

1 5  

15 

15 

25 

25 

25 

25 

5 

250 

5 

25 

5 0  

500  

5 

5 

25 

25 

2 0  

1 0  

15 

LOC 

SG 

BA 

BA 

BA 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG. 

SO 

SG 

SG 

SG 

SG 

SG 

SG 

SG 
--I_-------- 

SG 

SG 

UNIT 

COST: 

TOTAL 

COST$ 

SEAIRR 

TOTAL $ 

SOURCE 

CNTRY 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

NEED 

DATE 

1 Jan 9 4  

1 Jan 9 4  

1 Jan 9 4  

1 Sep 9 3  

1 Jan 9 4  

1 Jan 9 4  

1 Jan 9 4  

1 Jan 9 4  

1 Sep 9 3  

1 Jan 94  

1 Jan 9 4  

1 Jan 94  

1 Jan 94  

1 Jan 9 4  

1 Jan 9 4  

1 Jan 9 4  

1 Jan 9 4  

1 Jan 9 4  

1 Jan 9 4  

1 Jan 9 4  

1 Jan 9 4  

1 Jan 9 4  

1 Jan 9 4  

1 Jan 9 4  

1 Jan 9 4  

1 Jan 9 4  

1 Jan 9 4  

1 Jan 9 4  

1 Jan 9 4  

1 Jan 9 4  

1 Jan 9 4  

1 Jan 9 4  

1 Jan 9 4  

1 Jan 9 4  

1 Jan 9 4  

COMMENTS 



ALL MINES TABLE 1 4-1 PRIORITY BASIS 

MORRSlON KNUDSEN COMPANY EMERGENCY HEAT and POWER PROJ NO 1 MATERIALS AND SPARE PARTS LIST 
b 

P R I O R I ~  NUM UNIT DESCRIPTION PART UNITS QNT LOC UNIT TOTAL SEAIRR SOURCE NEED COMMENTS 

NUMBER NAME NUMBER COST$ COST$ TOTAL $ CNTRY DATE 
I 

2 27 RR COMM TOTALCOST US DOLLARS SG $6  000 CIS 1 Jan 9 4  

2 1 SM ENG PTS ENGINE D l  60 SET 0 75 SO CIS 1 Ssp 9 3  

2 2 SM ENG PTS COllER PINS 1434 E A 12  SO CIS 1 Sep 9 3  

2 3 SM ENG PTS C07TER PINS 2971 E A 12 SO CIS 1 Sap 9 3  

2 4 SM ENG PTS BLOCK ENGINE 51 01  2 cb E A 0 7 5  SO CIS 1 Ssp 9 3  

2 5 SM ENG PTS PACKING 40201 EA 2 5 SO CIS 1 Sep 9 3  

2 6 SM ENG PTS RINGS 40210 E A 25 SO CIS 1 Sep 9 3  

2 7 SM ENG PTS PACKING SETS UPPER A 2301 131 6 0  cbn l  SET 5 SO CIS 1 Sap 9 3  

2 8 SM ENG PTS PACKINGSETS LOWER A2301 1031 1 SET 5 SO CIS 1 Sep 9 3  

2 9 SM ENG PTS PACKING SETS A23 01 1031 2 AN2 SET 5 SO CIS 1 ssp 9 3  

2 10  SM ENG PTS PACKING 14  02  101 cb E A 5 SO CIS 1 Sep 9 3  

2 11 SM ENG PTS ENGINE REBUILD KIT 1 02  1Ocp SET 1 SO CIS 1 Sep 9 3  

2 12 SM ENG PTS GUSHING 03325 E A 2 5  SO CIS 1 Sep 9 3  

2 13  SM ENG PTS PACKING UPPER 023 02  10002 AN1 SET 5 SO CIS 1 Sep 9 3  

2 14  SM ENG PTS PACKING LOWER A23 0 10004 DN1 ET 5 SO CIS 1 Sep 9 3  

2 15 SM ENG PTS RING SETS A27 0 0  0 1  1 SET 7 5  SO CIS 1 Sep 9 3  

2 16  SM ENG PTS RING SETS 027 0 0  024 SET 7 5  SO CIS 1 Sep 9 3  ------ -- - - 

2 17 SM ENG PTS RING SETS A27 0 0  043 SET CIS 1 Sep 9 3  

2 18 SM ENG PTS PISTON RING SETS 03694 1 cp SET 1 SO CIS 1 Ssp 9 3  

2 19 SM ENG PTS GENERATOR BELT 5X9X1090 EA 5 SO CIS 1 Sep 9 3  

2 20 SM ENG PTS FAN BELTS 16x1 1x1650 E A 5 SO CIS 1 Sup 9 3  

2 21 SM ENG PTS WATER WMP 16 0 8  140 cp E A 2 5  SO CIS 1 Sep 9 3  

2 22 SM ENG PTS OIL PUMP 29 09 124 c p  EA 2 SO CIS 1 Sep 9 3  

2 23 SM ENG PTS CYLINDER LINER 01 466 E A 3 SO CIS 1 Sep 9 3  

2 24 SM ENG PTS RING SETS 51 0 3  1 1 5 c p  E A 25 SO CIS 1 Sep 9 3  

2 25 SM ENG PTS CRANKSHAFT 1 6 0 3 1 1 2 0 c p  E A 1 SO CIS 1 Ssp 9 3  

2 26 SM ENG PTS PISTON 51 0 3  103 SET 2 5  SO CIS 1 Sep 9 3  

2 27 SM ENG PTS PACKING 700 40-2886 E A 5 SO CIS 1 Ssp 9 3  -- 
A41 20 000-1 cp 

2 29 SM EN0 PTS FILTER A41 1 0  00-02 E A 10  SO CIS 1 Sap 9 3  -------- -- 
2 30 SM ENG PTS RING 40843 E A 25 SO 

- - 
2 31 SM ENG PTS PACKING 40269 E A 2 5  SO CIS 1 Ssp 9 3  

2 32  SM ENG PTS SPRAYER 1 4 6 9  107 1 cp E A 25 SO CIS 1 Sep 9 3  

2 33  SM ENG PTS INJECTOR FITTINGS 1 4 6 9 1 1 7 1 c p  E A 25 SO CIS 1 Sep 9 3  

2 34 SM ENG PTS CYLINDER HEAD 29 0 2  30 cp €A 0 75 SO CIS 1 Ssp 9 3  

$;'. 
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ALL MINES TABLE 1 4-1 PRIORITY BASIS 

% Page 26 OF 50 
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AND SPARE PARTS LIST 

COMMENTS 

2 15 YM2 PARTS SPRAY INJECTOR 126161112110 IEA 1 60) BA ( I I !CIS I 1 Ssp 931 

2 1 16 YM2 PARTS IRING 2 3 6 1  002024A E A 100 BA CIS 1 Sap 93  I 

PROJ 

SEAlRR 

TOTAL $ 

EMERGENCY 

UNIT 

COST$ 

LOC 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

AD 

AD 

AD 

AD 

AD 

AD 

AD 

AD 

AD 

AD 

NO 1 

SOURCE 

CNTRY 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

HEAT and POWER 

TOTAL 

COST$ 

830 000 

$45 000 

QNT 

0 7 5  

2 5 

2 5  

2 5 

2 

2 

1 5  

1 5  

2 

10  

2 

48  

1 

2 

2 

10  

2 

MATERIALS 

NEED 

DATE 

1 Ssp 93  

1 Ssp 9 3  

1 Sap 93  

1 Ssp 9 3  

1 Ssp 93  

1 Ssp 9 3  

1 Ssp 9 3  

1 Sep 93  

1 Ssp 9 3  

1 Sep 9 3  

1 Sep 93  

1 Sep 93  

1 Ssp 93  

1 Sep 93  

1 Ssp 93  

1 Ssp 93  

1 Sap 93  

1 Ssp 9 3  

1 Ssp 9 3  

UNITS 

EA 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

PART 

NUMBER 

1723 cp 

1304130101 cp 

M 149A 

113-1 10-70-11 

69 063701 

CT 230E 

111 3 0 0 0 1  1 0  

1 6  67 1 cp 

700 40 3505 

7 4 8 2 2  6 

CB 3329 00 6G 

933 0 2  0 6  

748 0 5  T20 CP 

7 4 8 6 5  272CP 

5 4  57  020A 

BNK 1 2  

DESCRIPTION 

STARTER 

RADIATOR 

MAGNETO 

CARBURATOR 

GENERATOR 

STARTER 

TRUBO COMPRESSOR 

FUEL SYSTEM UPPER 

TOTAL COST US DOLLARS 

HOSE 

PINS TRACK 

REGULATOR RELAY 

ELEMENT 

WMP 

FILTERHOUSING 

FILTER HOUSING 

ELEMENT 

WMP 

TOTAL COST US DOLLARS 

KNUDSEN COMPANY 

UNIT 

NAME 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

T250 DOZER 

T250 DOZER 

T250 DOZER 

T250 DOZER 

T250 DOZER 

T250 DOZER 

T250 DOZER 

T250 DOZER 

T250 DOZER 

T250 DOZER 

MORRSION 

 ORI IN 

NUMBER 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

NUM 

35 

3 6  

37  

38  

39 

40  

41 

42  

43  

1 

3 

4 

5 

6 

7 

8 

9 

10  

11 



ALL MINES TABLE 1 4-1 PRIORIN BASIS 

MORRSlON KNUDSEN COMPANY EMERGENCY HEAT and POWER PROJ NO 1 MATERIALS AND SPARE PARTS LIST 

240-1 104308 G IEA 1 2 4 1 B A I  I I lBsl I 1 Jan 941 

240-1 104300-8 E A 13 BA Bel 1 Jan 9 4  
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ALL MINES TABLE 1 4-1 PRIORITY BASIS 

2 5 0  BELAZ HYDRAULIC BOOSTER 548A 1700004 1 0  E A 4 BA Be1 

2 5 1  BELAZ FRICTION PLATES BRAKE 5 4 0  1701  330-01 E A 1 2  BA Bel 

2 5 2  BELAZ DISC 540-1701352 1 1  E A 1 2 0  BA Bel 

2 5 3  BELAZ DISC 540-1 7 0 1  3 4 4  E A 1 4 0  BA Bel 

2 5 4  BELAZ BRAKE DRUM 5 4 0  1701312  1 0  E A 1 2  BA Bsl ----- --- 
2 5 5  BELAZ PACKING RING 540-1 701  3 2 6 8  E A 5 0  BA Be1 

2 56 BELAZ ELECTRIC MAGNETO RC330 1705000  E A 2 0  BA Bal 

2 5 7  BELAZ RADIATOR 548A 1301010  E A 5 BA Bel - 
2 5 8  BELAZ DRIVE SHAFT 548A 2201010-02 E A 5 BA Bel 

ATERIALS AND SPARE PARTS LIST 

NEED COMMENTS 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jaw94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 
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ALL MINES TABLE 1 4-1 PRIORITY BASIS 

2 5 BELAZ LAMPS A 24 55x50 E A 500 SG 1 Jan 94  

2 6 BELAZ LAMPS A 24 60x40 E A 200 SG Bel 1 Jan 94  

2 7 BELAZ BELT 1950/00368/ E A 60 SG Bel 1 Jan 94  

2 8 BELAZ PUMP NS 50Y 3-T E A 30  SG Bel 1 Jan 94  

2 9 BELAZ PUMP NS 50Y 2 1 E A 30 SG Bel 1 Jan 94  -- 

2 1 0  BELAZ SHIMMS 240-1000104B2 E A 15 SG Bel 1 Jan 94  

2 11 BELAZ SHIMMS 240-1000104B2Rl E A 15 SG Bel 1 Jan 94 

2 12  BELAZ SHIMMS 240-10001 0452R2 E A 10 SG Bel 1 Jan 94  

2 1 3  BELAZ RING SET 23610000106 84 E A 240 SG Bel 1 Jan 94 
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ALL MINES TABLE 1 4-1 PRIORITY BASIS 

MORR! 

PRlORlW 

NMBER 
1 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 
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PROJ 

SEAlRR 

TOTAL $ 

AND SPARE PARTS LIST 

COMMENTS 

NO 1 

SOURCE 

CNTRY 

Bel 

Be1 

Bel 

Bel 

Bel 

Eel 

Bel 

Bel 

Bel 

Bel 

Bel 

Be1 

Bel 

Eel 

Be1 

Eel 

Bel 

Be1 

Bel 

Be1 

Bel 

Bel 

Bel 

Bel 

Bel 

Be1 

Bel 

Bsl 

Bel 

Eel 

Bel 

Be1 

Bel 

Bel 

Bel 

MATERIALS 

NEED 

DATE 

1 Jan 94  

1 Jan 9 4  

1 Jan 94  

1 Jan 94  

1 Jan 9 4  

1 Jan 9 4  

1 Jan 9 4  

1 Jan 9 4  

1 Jan 9 4  

1 Jan 94  

1 Jan 9 4  

1 Jan 9 4  

1 Jan 9 4  

1 Jan 9 4  

1 Jan 9 4  

1 Jan 9 4  

1 Jan 9 4  

1 Jan 94  

1 Jan 94  

1 Jan 9 4  

1 Jan 9 4  

1 Jan 9 4  

1 Jan 9 4  

1 Jan 94  

1 Jan 9 4  

1 Jan 9 4  

1 Jan 9 4  

1 Jan 9 4  

1 Jan 9 4  

1-Jan 9 4  

1 Jan 9 4  

1 Jan 9 4  

1 Jan 9 4  

1 Jan 94  

1 Jan 9 4  

EMERGENCY 

UNIT 

COST$ 

HEAT and POWER 

TOTAL 

COST$ 

UNITS 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

EA 

E A 

E A 

E A 

EA 

E A 

E A 

E A 

EA 

E A 

E A 

E A 

E A 

EA 

EA 

E A 

E A 

E A 

E A 

E A 

E A 

EA 

E A 

E A 

E A 

PART 

NUMBER 

240-100010786 

240-1 002265 

240-1002310 

240-1003240A3 

240-1003213 

240-1 003270 8 

240N 10040088 

240N 1004008 

236-10051 6 0  A2 

240 1005576 

240-10055828 

240N 1008027 

240T1009040 

240 10110148 

201T 101 7038A 

236-1 029240 

236 1029240 

240 1029336 

201 1105538 

238N 1 109080 

9016 11110082 

PARA 60-1 11 1073 

261 1112110 

201 1 1 17038 A 2  

240N 11 180108 

240N 1118011B 

240N 1118106 

240N 1 11 8272 

240N 1 1 18280-8 

17351256421 141 3 

548A 1301010 

240-1 303100-V2 

240-1303101 V2 

7523 1731002 

540 1731030-20 I 

DESCRIPTION 

CRANK SHAFT 

PACKING 

CRANKCASE (OIL PAN) 

PACKING 

PACKING 

PACKING 

SET 

LINER 

COLLAR 

RING 

RING 

PACKING 

PACKING 

PUMP 

ELEMENT 

OIL CLEANER 

COLLAR 

SHAFT 

ELEMENT 

ELEMENT 

PUMP 

PLUNGER 

SPAAYER 

ELEMENT 

TURBOCOMPRESSOR 

TURBOCOMPAESSOR 

RING 

FLANGE 

COVER 

BELT 

RADIATOR 

PIPE 

PIPE 

GEARS 

AXLE 

ION 

NUM 

14 

15 

16  

17  

1 8  

19  

20 

21 

22 

23 

24 

25 
- 

26 

27 

28 

29 

30  

31 

32 

33  

34 

35 

36  

37  

38  

39 

40 

QNT 

10  

4 0  

4 

60 

200 

120 

120 

6 0  

3 0  

80  

8 0  

100 

80 

15 

1000 

6 

20 

10  

1 0 0 0 S G  

200 

4 

60 

120 

1000 

10  

1 0  

120 

20 

20 

6 0  

10 

6 

6 

4 

10  

KNUDSEN COMPANY 

UNIT 

NAME 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

~BELAZ 

LOC 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SO 

SG 

SG 

SG 

SG 

SG 

SG 

SO 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

41 

42 

43  

44 

45 

4 6  

47 

48 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 



ALL MINES TABLE 1 4-1 PRIORITY BASIS 

MORRSION KNUDSEN COMPANY EMERGENCY HEAT and POWER PROJ NO 1 MATERIALS AND SPARE PARTS LIST 

e'% 
C9 
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NEED 

DATE 

1 Jan 94 

1 Jan 94 

1 Jan 94  

1 Jan 94  

1 Jan 94 

SOURCE 

CNTRV 

Bel 

Bsl 

Bel 

Bsl 

Bsl 

COMMENTS SEAlRR 

TOTAL $ 

PART 

NUMBER 

54BA 1731 101 01 

540-2201025 02  

548T 2208010 

75232201010 

540T 22081 17  

UNITS 

E A 

E A 

€A 

E A 

E A 

DESCRIPTION 

AXLE 

CROSSET 

SHAFT 

SHAFT 

SHAFT 

PRIORIW 

NUMBER 

2 

2 

2 

2 

2 

ONT 

6 

20 

4 

6 

40  

TOTAL 

COST$ 

LOC 

SO 

SG 

SG 

SG 

SG 

NUM 

49 

50  

51 

52 

53 

UNIT 

COST$ 

UNIT 

NAME 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 



ALL MINES TABLE 1 4-1 PRIORITY BASIS 
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NO 1 

SOURCE 

CNTRY 

Bsl 

Be1 

Bel 

Bsl 

Be1 

Be1 

Bel 

Bel 

Be1 

Bel 

Bsl 

Bel 

Eel 

Be1 

Be1 

Be1 

Bel 

Be1 

Be1 

Bel 

Bel 

Be1 

Be1 

Bel 

Be1 

HEAT and POWER 

TOTAL 

COST) 

MATERIALS 

NEED 

DATE 

1 Jan 94 

1 Jan 94 

1 Jan 94  

1 Jan 94  

1 Jan 94  

1 Jan 94  

1 Jan 94 

1 Jan 94 

1 Jan 94  

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

PROJ 

SEAlRR 

TOTAL $ 

LOC 

SG 

SG 

SO 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

S 6  

AND SPARE PARTS LIST 

COMMENTS 

EMERGENCY 

UNIT 

COST) 

---------- 

UNITS 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

EA 

E A 

E A 

E A 

EA 

E A 

EA 

E A 

E A 

E A 

E A 

E A 

E A 

EA 

E A 

PART 

NUMBER 

25 3708200 

25 3708320 

P6023709210 

122 3711010-BV 

6-371 1OOOKT 

140 371 12000-01 

130-371 201 0-8 

130 3716010-V 

130 3716010 G 

FN 130 3716210 

FN 130 37162108 

C40 3721 000 

YPlOl 3726000 V1T 

PI 45  3726000T 

RC 951A 3726010 7 0  

MM355 3829010 

1110739103010 

540-520601 0-10 

81 6104013 8 

5040 8201015 01 

7523 840201 2 

548A 840241 1 

548A 840-3010 

G263A 457371 1487 

G263A 

MORRSION KNUDSEN COMPANY 

QNT 

1 0  

12  

10 

30 

30  

30  

20 

15 

15 

20 

20 

12  

30  

20 

12 

20 

10  

20 

10  

30  

6 

4 

4 

6 

1 0  

DESCRIITION 

ROTOR 

EQUALIZER BAR 

SWITCH 

LIGHT SET 

LIGHT SET 

FILTER ELEMENT 

INST LIGHTS 

INST LIGHTS 

INST LIGHTS 

REFLECTOR 

REFLECTOR 

SIGNAL 

PRIORITV 

NUMBER 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

NUM 

84 

85 

86  

87 

88  

89 

90  

91 

92  

93  

94  

2 96  BELAZ ENGINE DIP STICKS 

SWITCH 

UNIT 

NAME 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

98  

99 

100 

101 

102 

103 

104 

105 

106 

107 

108 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

RELAY 

SENSOR 

HYDRALICK JACK 

GLASS 

WINDOW HANDLES 

MIRROR 

HOOD 

HOOD 

FENDERS 

GENERATOR 

STARTER 



ALL MINES TABLE 1 4-1 PRIORITY BASIS 

0 

AND SPARE PARTS LIST 

COMMENTS 
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HEAT end POWER 

TOTAL 

COST$ 

PART 

NUMBER 

238M 1 0 1  86 

238-1000102 B2R1 

238-1000102 82 

23831000104 V2 

256-1001005 A1 

236-1000106 82 

236-1001008 01 

2383 10001 07 V2 

238 100201 2 82 

236-100202 A 

236 1002040 

236 1002272 

238 1003290 V 

238 1003291 V 

236-1002314 B 

238 100301 3 D 

237 1003114V 

238 1003210 V2 

238 1003270 

236-1 004008 

236 1004045 V2 

400 1004030 80 

201 1005034 83 

236-1 005030-A 

236-1005160 A2 

238 1006015 G2 

236-1 006026AR 

236-1 006037 AR 

236-100701 0-V 

236-1007015 V4 

236-1007176-A 

236-1 008050 

238T 1009040 

236-101 1014 V3 

157 1013010-A 

PROJ 

SEAlRR 

TOTAL t 

NO 1 

SOURCE 

CNTRY 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

UNITS 

E A 

€A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

€A 

E A 

EA 

E A 

€A 

E A 

E A 

E A 

E A 

EA 

E A 

€A 

E A 

E A 

E A 

E A 

€A 

€A 

E A 

EA 

E A 

E A 

DESCRIPTION 

ENGINE 

SHIM 

SHIM 

SHIM 

CLIPS 

ENG RING SETS 

ENG MOUNTS 

SHAFT 

BLOCK 

RING 

RING 

OIL INS 

PIPE 

PIPE 

CYL WIPER COLLAR 

HEAD C76G 

RING 

PACKING 

PACKING 

LINER CYLINDER 

ROCKER ARM 

RING 

SEAL 

GEAR 

COLLAR 

SHAFT 

SPACERS 

SPACERS 

VALVE 

VALVE 

ROD PUSH 

PACKING 

PACKING 

PUMP 

RADIATOR 

MORRSION 

pmornrv 

NUMBER 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

EMERGENCY MATERIALS 

NEED 

DATE 

1 Ssp 93 

1 Sep 93 

1 Ssp 93 

1 Sep 93 

1 Ssp 93 

1 Ssp 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Ssp 93 

1 Sep 93 

1 Ssp 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sap 93 

1 Ssp 93 

1 Ssp 93 

1 Ssp 93 

1 Sap 93 

1 Ssp 93 

1 Ssp 93 

1 Ssp 93 

1 Ssp 93 

1 Ssp 93 

1 Sep 93 

1 Sep 93 

1 Ssp 93 

1 Sep 93 

QNT 

0 6  

3 2  

3 2  

3 2  

5 

20 

3 

0 8  

0 4  

5 

4 

1 

1 

1 

4 

1 

1 

10 

10 

16 

4 

4 

4 

4 

10 

0 2  

6 

4 8  

5 

5 

4 2  

5 

5 

1 

1 

LOC 

BA 

BA 

BA 

BA 

BA 

BA 

NUM 

1 

2 

3 

4 

5 

6 

7 

B 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

UNIT 

COST) 

KNUDSEN COMPANY 

UNIT 

NAME 

KRAZ 

KRAZ 

KRA7 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 



ALL MINES TABLE 1 4-1 PRIORITY BASIS 

3 6 0  KRAZ SET 236-1 307029 A E A 5 BR URK 1 Sep 93  

3 61 KRAZ COLLAR 236- 1307090 E A 8 BA URK 1 Sep 9 3  

3 62  KRAZ BELTS 256411 1404 E A 20 BA URK 1 Ssp 93  

3 63 KRAZ BELTS 6421 1403 E A 20 BA URK 1 Ssp 93  

3 , 64 KRAZ MOTOR 2 3 6 1  30801 1 G2 E A 0 6  BA URK 1 Ssp 93  . 
3 65 KRAZ DISCS 2 3 8 1  601 690-0 E A 1 BA URK 1 Ssp 93  

3 66 KRAZ DISCS 2 3 8 1  601 094  E A 1 BA URK 1 Ssp 9 3  

3 67 KRAZ DISCS 2 3 8 1  601 130-8 E A 1 BA URK 1 Ssp 9 3  

3 6 8  KRAZ DISCS 2 3 8 1  601 131 E A 1 5  BA URK 1 Ssp 93  

3 69 KRAZ BRAKE FRICTION PLATE 236-1 601 1 3 8 A 3  E A 5 BA URK 1 Ssp 93  

3 70  KRAZ COUPLING 236-1601 180-82 E A 1 BA URK 1 Ssp 93  

v-. 
6. 
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MATERIALS 

NEED 

DATE 

1 Ssp 93  

1 Ssp 93  

1 Ssp 9 3  

1 Ssp 9 3  

1 Ssp 93  

1 Ssp 93  

1 Sap 93  

1 Ssp 9 3  

1 Ssp 93  

1 Ssp 93  

1 Sep 9 3  

1 Ssp 9 3  

1 Ssp 93  

1 Ssp 93  

1 Sep 93  

1 Sep 9 3  

1 Sap 93  

1 Sap 93  

1 Sep 93  

AND SPARE PARTS LIST 

COMMENTS 

NO 1 

SOURCE 

CNTRY 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

UNITS 

E A 

E A 

E A 

€A 

E A 

E A 

E A 

E A 

EA 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

LOC 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

PART 

NUMBER 

2565101 3 4 0 8 8  

201 T 1 105540 

240-1 106210 

236T1106288A2 

236 102940 

236-1029266-8 

236-1 104308 V 

8006-1111005 

60-1 11  1074 01  

2606 111201002 

26 111211 

201T 1117038 

09000 1121010000 

256 1201010 

2568 1203002 

256-81 1203096 

2568 1203039 

25651 301008 10  

256-1 302025 

QNT 

1 6  

60 

1 

1 

10  

0 5  

2 

0 6  

15 

28 

28 

2 0  

0 2  

1 

10  

2 5  

4 

2 

1 

DESCRIPTION 

EXHAUST PIPE 

ELEMENT FILTER 

PUMP 

PUMP 

COLLAR 

112 HUB COUPLING 

PIPE 

PUMP 

PLUNGER RODS 

INJECTOR 

SPRAYER 

FILTER 

COUPLING 

MUFFLER 

PACKING 

SLEEVE 

PACKING 

RADIATOR 

ENG MOUNTS 

KNUDSEN COMPANY 

UNIT 

NAME 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KAAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

MORRSION 

PRIORITY 

NUMBER 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

PROJ 

SEAlRR 

TOTAL $ 

EMERGENCY 

UNIT 

COST) 

NUM 

36 

37  

38  

39  

4 0  

41 

42  

4 3  

44 

45  

46  

47 

48 

49 

50  

51 

52  

53  

54  

HEAT and POWER 

TOTAL 

COST$ 
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MATERIALS 

NEED 

DATE 

1 Ssp 93 

1 Ssp 93  

1 Ssp 93  

1 Ssp 93  

1 Sep 93  

1 Sep 93  

1 Sep 93  

1 Ssp 93  

1 Ssp 93 

1 Sep 93  

1 Ssp 93 

1 Ssp 93  

1 Sep 93  

1 Ssp 93  

1 Sep 93 

1 Sep 93 

1 Ssp93 

1 Sep 93  

1 Ssp 93 

1 Sep 93  

1 Sep 93 

1 Sep 93 

1 Ssp 93 

1 Sep 93 

1 Ssp 93 

1 Ssp 93  

1 Ssp 93  

1 Ssp 93 

1 Ssp 93 

1 Sop 93 

1 Ssp 93  

1 Ssp 93  

1 Ssp 93  

1 Ssp 93  

1 Ssp 93 

NO 1 

SOURCE 

CNTRY 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

AND SPARE PARTS LIST 

COMMENTS 

PROJ 

SEAlRR 

TOTAL $ 

EMERGENCY 

UNIT 

COST* 

LOC 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BR 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

HEAT end POWER 

TOTAL 

COST$ 

UNITS 

E A 

E A 

E A 

EA 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

EA 

E A 

E A 

EA 

EA 

EA 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

PART 

NUMBER 

236NT 1700003 

257 18000020-V2 

256-1 800020-V2 

131 2201025 A 

527 2202010-16 

210G 2202045 04 

210G 2204010-16 

210-2204080-82 

255P 2400015 02  

25662402020 

21 0-2402052 A1 

200-240301 @A2 

200 2403072 01 

2550-250001 5 02  

25681 290201 2 

2558 2902074 01 

2558 2902076 01 

500 2905006 

2568 291 201 2 11 

219 2912408 

2568 2918005 

2568 2918054 

214 2919011 0 2  

210-2919012 0 3  

200-3001016 

200 3103035 

210-3104036 

200-31 04050-A 

200-31 04050-A 

500-3401005 D 

2568 3405010-14 

2558 340501 6 

25653407 199 

200-3501 105 

210-3501 136A2  

QNT 

0 8  

0 2  

0 2  

2 

0 8  

0 8  

0 8  

1 

1 

0 2  

6 

0 4  

0 4  

0 2  

2 

2 

2 

5 

2 6  

6 

3 

0 4  

5 

5 

4 

1 4  

1 4  

50  

50  

0 5  

1 

1 

1 

30  

0 8  

DESCRIPTION 

GEAR BOX 

BOX 

BOX 

HEAD CROSS 

SHAFT 

DRIVE SHAFT 

SHAFT 

SUPPORT 

REAR DRIVE AXLE 

SETOFGEARS 

DIFFERENTIAL SEAL 

DIFFERENTIAL 

FLANGE 

AXLE 

SHOCK ABSORBER 

1 ST PLATE 

2ND PLATE 

SHOCK SPRINGS 

SHOCK ABSORBER 

CONN BRACKETS 

EQUALIZER 

SHAFT 

ROD 

ROD 

BUSHING 

SEAL 

SEAL 

COlTER PINS 

COTTER PINS 

RELAYS 

HYD BOOSTER BRAKES 

DISTRIBUTOR 

PUMP 

FRlC PLATES SHOE 

LEVER 

KNUDSEN COMPANY 

UNIT 

NAME 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

MORRSION 

FRIORIW 

NUMBER 
r 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

NUM 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 

81 

82 

83 

84 

85 

86 

87 

88 

89 

90 

91 

92 

93 

94 

95 

96 

97 

98 

99 

100 

101 

102 

103 

104 

105 
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MORRSION KNUDSEN COMPANY EMERGENCY HEAT and POWER PROJ NO 1 MATERIALS AND SPARE PARTS LIST 

DESCRIFTION 

FRlC PLATES SHOES 

PRIORIW 

NUMBER 
r 

3 

PART 

NUMBER 

200-3502105 A 

ONT 

30 

UNITS 

E A 

NUM 

106 

0 8  

2 

2 

1 

26 

1 5  

1 5  

2 5  

1 

40  

3 

40  

40  

40  

40  

1 

1 

0 4  

0 4  

0 8  

0 4  

1 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

UNIT 

NAME 

KRAZ 

LOC 

BA 

3 

3 

, 3 
3 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

E A 

E A 

E A 

E A 

E A 

EA 

E A 

E A 

EA 

E A 

E A 

E A 

E A 

EA 

€A 

E A 

E A 

E A 

EA 

E A 

E A 

E A 

107 

108 

109 

110 

111 

112 

113 

114 

115 

116 

119 

120 

121 

122 

123 

124 

125 

126 

127 

128 

COMPRESSOR 

GENERATOR 

REGULATOR 

SWITCH 

ELECTRO BRUSHES 

SWITCH 

SWITCH 

STARTER 

RELAY ----- 
LAMPS 

FILTERS 

LAMPS 

LAMPS 

LAMPS 

LAMPS 

SPEEDOMETER 

RELAY 

RECIEVER 

SENSOR 

AMP METER 

PRESSURE GAUGE 

SENSOR 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

1 1 7 K R A Z  

1 1 8 K R A Z  

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

130-3509009 1 1 

457371 1587 

1112 3702 

VK318T 3704000 

2501 370805 

P305 3709000 

P39 371 000 T 

45 7375 1471 

RC103 3708000 

A 24 60-40 

FG122 37112004 

A24 324 

A 24 2 

A 24 5 

A 2 4 2 1  2 

CP135 380201 0 

RC401 372601 0 

YK143 380701 0 G4 

BM146-3806600D 

APl10-3811010 

MD103 3816010 

TMlM13808000 G 

6 

7 

8 

9 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

UNIT 

COST$ 

SEAlRR 

TOTAL $ 

1 Ssp 9 3  

1 Ssp 9 3  

1 Ssp 93  

1 Ssp 93  

1 Ssp 93  

1 Ssp 93  

1 Ssp 93  

1 Ssp 93  

1 Ssp 93  

1 Ssp 93  

1 Sep 93  

1 Sep 93  

1 Ssp 9 3  

1 Ssp 93  

1 Sep 93 

1 Sep 93  

1 Ssp 93 

1 Sep 93  

1 Sep 93 

1 Ssp 93  

1 Ssp 93  

1 Ssp 93  

TOTAL 

COST$ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

SOURCE 

CNTRY 

URK 

ENG RING SETS 

ENG MOUNTS 

SHAFT 

BLOCK 

NEED 

DATE 

1 Ssp 9 3  

236-1 0001 06-82 

236-1001008 01 

2383-1 0001 07  V2 

238-100201 2 82 

COMMENTS 

€A 

E A 

E A 

E A 

20 

3 

0 8  

0 4  

SG 

SG 

SG 

SG 

URK 

URK 

URK 

URK 

1 Ssp 9 3  

1 Sep 93  

1 Sap 9 3  

1 Ssp 93  
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N O  1 

SOURCE 

CNTRY 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

H E A T  and POWER 

TOTAL 

COSTS 

MATERIALS 

NEED 

DATE 

1 Ssp 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  - 

1 Sep 9 3  

1 Sep 93 

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Sep 9 3  

PROJ 

SEAlRR 

TOTAL S 

PART 

NUMBER 

236-1 00202 A 

236-1002040 

236-1 002272 

238-1 003290-V 

238 1003291 V 

236-1002314 8 

238 100301 3 D 

237 10031 1 4  V 

238 1003210-V2 

236-1003270 

236 1004008 

236 1004045 V 2  

400  1004030 80 

201 100503483  

236-1005030-A 

236 1005160 A 2  

238 1006015 6 2  

236 1006026 AR 

236 1006037 AR 

236-1 00701 0-V 

236 1007015 V4  

236 10071 76-A 

236 1008050 

238T1009040 

236 101 1014 V 3  

157 1013010-A 

25651013408 8 

201T 1105540 

240-1 106210 

236T1106288-A2 

236-102940 

236-1029268-8 

236-1 104308 V 

8006-1111005 

60-1111074 0 1  

c= 

UNJTS 

E A 

E A 

E A 

E A 

E A 

E A 

E A 
E A 

E A 

E A 

E A 

E A 

€A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 
E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

AND SPARE PARTS L IST 

COMMENTS 

- -  

DESCRlPTlON 

RING 

RING 

OIL INS 

PIPE 

PIPE 

CYL WIPER COLLAR 

HEAD C76G 

RING 

PACKING 

PACKING 

LINER CYLINDER 

ROCKER ARM 

RING 

SEAL 

GEAR 

COLLAR 

SHAFT 

SPACERS 

SPACERS 

VALVE 

VALVE 

ROD PUSH 

PACKING 

PACKING 

PUMP 

RADIATOR 

EXHAUST PIPE 

ELEMENT FILTER 

PUMP 

PUMP 

COLLAR 
-- 

112 HUB COUPLING 

PIPE 

PUMP 

PLUNGER RODS 

MORRSION . 
~ I O R I W  

NUMBER 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

ONT 

5 

4 

1 

1 

1 

4 

1 

1 

1 0  

1 0  

1 6  

4 

4 

4 

4 

1 0  

0 2  

6 

4 8  

5 

5 

4 2  

5 

5 

1 

1 

1 6  

6 0  

1 

1 

10 

0 5  

2 

0 6  

1 5  

NUM 

1 0  

11  

1 2  

1 3  

1 4  

1 5  

1 6  

1 7  

1 8  

19  

2 0  

2 1  

22  

23 

24 

25 

2 6  

27 

2 8  

29 

3 0  

3 1  

3 2  

3 3  

3 4  

35  

3 6  

3 7  

3 8  

39  

4 0  

41 

42 

43 

44 

LOC 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SO 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

KNUDSEN COMPANY 

UNlT 

NAME 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

EMERGENCY 

UNIT 

COSTS 

- 
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UNIT 

NAME 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

DESCRlmON 

INJECTOR 

SPRAYER 

FILTER 

COUPLING 

MUFFLER 

PACKING 

SLEEVE 

PACKING 

RADIATOR 

ENG MOUNTS 

ENGl MOUNTS 

RODS 

~ I O W N  

NUMBER 
L 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

NUM 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

PART 

NUMBER 

2606-1 11 2010-02 

26 111211 

201T 1117038 

090001121010aoO 

256-1 201010 

2568-1 203002 

256 B1 1203096 

2568 1203039 

2568 1301008 10 

256-1 302025 

256 13021 39 

2148-1303010 

3 

3 

3 

3 

3 

3 

3 
- 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

UNITS 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

1 Sep 93 

1 Sep 93 

1 Sap 93 

7 Ssp 93 

1 Ssp 93 

1 Ssp 93 

1 Ssp 93 

1 Ssp 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Ssp 93 

1 Sap 93 

1 Ssp 93 

1 Ssp 93 

1 Ssp 93 

1 Ssp 93 

1 S e p 9 3  

1 Ssp 93 

1 Ssp 93 

1 Ssp 93 

1 Ssp 93 

1 Ssp 93 

~ 

58 

59 

60 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

QNT 

28 

28 

20 

0 2  

1 

10 

2 5  

4 

2 

1 

1 

3 

KRAZ 

KRAZ 

KRAL 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

EXHAUST PIPE 

PUMP 

SET 

COLLAR 

BELTS 

BELTS 

MOTOR 

DISCS 

DISCS 

DISCS 

DISCS 

BRAKE FRICTION PLATE 

COUPLING 

GEAR BOX 

BOX 

BOX 

HEAD CROSS 

SHAFT 

DRIVE SHAFT 

SHAFT 

SUPPORT 

REAR DRIVE AXLE 

LOC 

SG 

SG 

SO 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

UNIT 

COST$ 

--- 
256 130301 6 

236-1307010 A 3  

236 1307029 A 

236-1 307090 

25 6411 1404 

6421 1403 

236 130801 1 02 
- 

238 1601 690-G 

238 1601094 

238 16011308 

238 1601 131 

236-1601 138 A 3  

236-1601 180-82 

236NT 1700003 

257 18000020-V2 

256 1800020 V2 

131 2201025 A 

527 2202010-1 6 

2106 2202045 04 

210G 2204010-1 6 

21 0-2204080-82 

255P 2400015 02 

TOTAL 

COST: 

SEAlRR 

TOTAL $ 

E A 

E A 

€A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

EA 

E A 

E A 

EA ' 

EA 

E A 

E A 

E A 

E A 

E A 

COMMENTS 

- 

--- 

SOURCE 

CNTRY 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

NEED 

DATE 

1 Ssp 93 

1 Ssp 93 

1 Sap 93 

1 Ssp 93 

1 Ssp 93 

1 Ssp 93 

1 Ssp 93 

1 Ssp 93 

1 Sep 93 

1 Ssp 93 

1 Ssp 93 

1 Ssp 93 

0 6  

2 5  

5 

8 

20 

20 

0 6  

1 

1 

1 

1 5  

5 

1 

0 8  

0 2  

0 2 

2 

0 8  

0 8  

0 8 - 
1 

1 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 
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UNITS 

E A 

E A 

€A 

E A 

E A 

E A 

EA 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

€A 

E A 

E A 

E A 

EA 

E A 

€A 

€A 

HEAT and POWER 

TOTAL 

COST$ 

MORRSION 

IJRIORIW 

NUMBER 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

PROJ 

SEAlRR 

TOTAL $ 

DESCRIPTION 

SET OF GEARS 

DIFFERENTIAL SEAL 

DIFFERENTIAL 

FLANGE 

AXLE 

SHOCK ABSORBER 

1 ST PLATE 

2ND PLATE 

SHOCK SPRINGS 

SHOCKABSORBER 

CONN BRACKETS 

EQUALIZER 

SHAFT 

ROD 

ROD 

BUSHING 

SEAL 

SEAL 

COTTER PINS 

COlTER PINS 

RELAYS 

HYD BOOSTER BRAKES 

DISTRIBUTOR 

PUMP 

FRlC PLATES SHOE 

LEVER 

FRlC PLATES SHOES 

COMPRESSOR 

GENERATOR 

REGULATOR 

SWITCH 

ELECTRO BRUSHES 

SWITCH 

SWITCH 

ISTARTER 

AND SPARE PARTS LIST 

COMMENTS 

- - 

QNT 

0 2  

6 

0 4  

0 4  

0 2 

2 

2 

2 

5 

2 6  

6 

3 

0 4  

5 

5 

4 

1 4  

1 4  

50  

5 0  

0 5  

1 

1 

1 

30 

0 8 

30 

0 8  

2 

2 

1 

26 

1 5  

1 5  

2 5  

NO 1 

SOURCE 

CNTRY 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

- 
URK 
--- 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

PART 

NUMBER 

25652402020 

210-2402052 A1 

200-240301 0-A2 

200-2403072 81  

2550-250001 5 0 2  

25681 290201 2 

2558 2902074 01 

2555290207601 

500-2905006 

2565291 201 2 11 

21 9 291 2408 

2568 291 8005 

2568 291 8054 

214 291901 1 0 2  

210-2919012 0 3  

200 3001016 

200 31 03035 

210-3104036 

200-31 04050-A 

200-31 04050 A 

500 3401 005 D 

2568 340501 0 1 4  

2558 340501 6 

256B3407199 

200-3501 105 

210-3501 136 A 2  

200-35021 0 5  A 

130-3509009 1 1 

4573711587 

1112 3702 

VK318T 3704000 

2501 370805 

P305 3709000 

P39 371000-T 

45 7375 1471 

NUM 

8 0  

81  

8 2  

8 3  

84 

85 

86  

87  

8 8  

89  

9 0  

91 

92  

9 3  

94  

95 

9 6  

97 

98  

99  

100 

101 

102 

103 

104 

105 

106 

107 

108 

109 

110 

111 

112 

113 

114 

MATERIALS 

NEED 

DATE 

1 Ssp 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Ssp 93  

1 Ssp 93  

1 Sep 93  

1 Ssp 93  
- 

1 Ssp 93  

1 Sep 9 3  

1 Sep 93  

1 Ssp 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Sep 93  

1 Sep 93  

1 Ssp 9 3  

1 Sep 93  

1 Sep 9 3  

1 Sep 93  

1 Ssp 93  

1 Ssp 93  

1 Ssp 93  

1 Sep 93  

1 Sep 93  

1 Sep 9 3  

1 Ssp 9 3  

1 Sap 9 3  

1 Sep 93  

1 Sep 9 3  

1 Sep 9 3  

1 Ssp 9 3  

KNUDSEN COMPANY 

UNIT 

NAME 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

LOC 

SG 

SO 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SO 

SG 

SG 

SG 

EMERGENCY 

UNIT 

COST) 



ALL MINES TABLE 1 4-1 PRIORITY BASIS 

3 127 KRAZ PRESSURE GAUGE MD103 3816010 E A 0 4  SG URK 1 Ssp 9 3  

3 128 KRAZ SENSOR TM100-3808000 G E A 1 SG URK 1 Sep 9 3  

3 129 KRAZ MIRRORS 256 820101 2 E A 3 SG URK 1 Ssp 9 3  

3 130 KRAZ EQUALIZER 220V 870201 0 A  E A 0 2 SG URK 1 Ssp 9 3  

3 131 KRAZ TOTAL COST US DOLLARS SG $11 000 URK 1 Sep 9 3  

3 1 T I 3 0  DOZER PACKING 2301 1031 6 0  CBN 1 E A 3 BA CIS 1 Sep 9 3  

3 2 T I 3 0  DOZER THIMBLE 7 01466 2 E A 1 0  BA CIS 1 Sep 9 3  

3 3 T I 3 0  DOZER RINGS 51 0 3  115 CP E A 1 0  BA CIS 1 Sep 9 3  

3 4 T I 3 0  DOZER CRANKSHAFT 1 6  0 3  126 CP EA 0 6  BA CIS 1 Ssp 9 3  

3 5 T I 3 0  DOZER CYLINDER 51  0 3  2 3  EA 1 0  BA CIS 1 Sep 9 3  

3 6 T I 3 0  DOZER HYDRALIC SEAL 700-40-2889 E A 4 8  BA CIS 1 Ssp 9 3  

3 7 T I 3 0  DOZER FILTER F A41 2 0  000 0 1  CP E A 1 0  BA CIS 1 Sep 9 3  

3 8 T I 3 0  DOZER FILTER A41 1 0  000 0 2  CP E A 1 0  BA CIS 1 Ssp 9 3  

3 9 T I 3 0  DOZER RING 40843 E A 10 BA CIS 1 Ssp 93 

3 10 T I 3 0  DOZER PACKING 40269 E A 3 BA CIS 1 Ssp 9 3  

3 11 T I 3 0  DOZER GEAR PINION 74116 E A 0 3  BA CIS 1 Sep 9 3  

3 1 2 T I 3 0  DOZER REDUCTION GEAR 1 7  76-8 CP E A 0 1  BA CIS 1 Sep 9 3  

3 1 3  T I 3 0  DOZER FUEL INJECTORS 1 7  69  107  1 CP €A 10 BA CIS 1 Ssp 9 3  

3 1 4  T I 3 0  DOZER SPRAYER 1 4 6 9  1 1 7 1  CP E A 1 0  BA CIS 'I Sep 9 3  

51  6 7 1 1  CP E A 0 3  BA CIS 1 Sep 9 3  ---- 
CIS 1 Ssp 9 3  

3 17 T I 3 0  DOZER AIR INLET NO3885 770 E A 0 9  BA CIS 1 Ssp 93 

3 1 8  T I 3 0  DOZER WATER WMP 16-B14CFCP E A 1 BA CIS 1 Sep 9 3  

ALLMPRI XLS 4/22/93 4 40 PM 
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MATERIALS 

NEED 

DATE 

1 Ssp 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Sap 9 3  

1 ssp 9 3  

1 Sep 9 3  

AND SPARE PARTS LIST 

COMMENTS 

EMERGENCY 

UNIT 

COST$ 

DESCRIPTION 

OIL PUMP 

HYDRALIC PUMP 

PUMP 

GEAR BOX 

FILTER 

PACKING SEALS 

CARBURATOR 

SUPPORT BRACKET 

ENGINE HEAD 

FUEL SYS CENTRIFUGE 

FAN BLADES 
-----. 

RADIATOR 

BRAKE DISC 

MAGNET SOLENOID 

STARTER 

GENERATOR 

RELAY STARTER 

---- 

HEAT and POWER 

TOTAL 

COST$ 

PART 

NUMBER 

29 09  1 24 CP 

NS lOOA3P  

NS 32 Y WP 

2 4 1 2 1  CP 

A23 30  000 01 

700-40 2049 

113 1107011 

51 07  102 CP 

07146 1 CP 

95000 

51 0 8  113 CP 

130Y 13  010 1 

738 4 CP 

M I49  A3  

ST 230M 

70-3701 

RR 036281 

KNUDSEN COMPANY 

UNIT 

NAME 

T I30  DOZER 

T I30  DOZER 

T I30  DOZER 

T I30  DOZER 

T I 3 0  DOZER 

T I30  DOZER 

T I30  DOZER 

T I30  DOZER 

T I 3 0  DOZER 

T130 DOZER 

1130 DOZER 

T130 DOZER 

Tl3O DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

T I30  DOZER 

T I30  DOZER 

MORRSION 

QNT 

1 

0 6  

0 2  

0 2  

5 

3 

1 2  

0 4  

0 6  

0 5  

0 4  
- 

1 

1 5  

1 4  

1 4  

0 5  

1 5  

UNITS 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

R 150-A31001 

50  14 113 

18  26-270 CP 

DP 26 C 06  140 

EF 0 1  00 CP 

14 71 3 CP 

17 74 8CP  

17 74 284 

16-74 10  CP 

1 7 0 1  22 

24 16-101 CP 

21 17  4 CP 

18360 01  CP 

24 21 146 CP 

24 21 169 CP 

24 21 170 CP 

A 410000-2 

24-21 171 CP 

DISTRIBUTOR ----- 
DRIVE SHAFT 

CYLINDER POWER 

CYLINDER 

ELEMENT FILTER 

PUMP BRAKE 

MECH 

SUPPORT 

SHAFT 

GEAR 

FRICTION CLUTCH PADS 

SERVICE MECH 

FAN BELT 

PULLEY WHEEL 

DRIVE PULLEY 

DOUBLE WLLEY 

FILTER 

IDLER PULLEY 

mlomn 

NUMBER 

3 

3 

PROJ 

SEAlRR 

TOTAL $ 

LOC 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

T I30  DOZER 

T I30  DOZER 

T I30  DOZER 

T I30  DOZER 

T I  30  DOZER 

T I30  DOZER 

T I30  DOZER 

T I30  DOZER 

T I 3 0  DOZER 

T I30  DOZER 

T I30  DOZER 

T I30  DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

T I30  DOZER 

T I30  DOZER 

T I 3 0  DOZER 

1130 DOZER 

NUM 

19 

20 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

NO 1 

SOURCE 

CNTRY 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

36 

37 

38  

39 

40  

41 

42 

43 

44 

45 

46 

47 

48 

49 

50  

51 

52 

53  

E A 
- 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

EA 

E A 

E A 

E A 

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

, 21 

22 

23 

24 

25 

26 

27 

28 

29 

30  

31 

32 

33 

34 

35 

-- 

0 2  

0 5  

0 2  

14 

0 3  

0 2  

0 4  

0 3  

0 3  

0 6  

0 5  

1 2  

0 4  

1 6  

1 6  

1 

1 6  

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 



ALL MINES TABLE 1 4-1 PRIORITY BASIS 

MORRSION KNUDSEN COMPANY 

PRIORIN ( NUM UNIT DESCAlPTlON PART UNITS QNT I 
NUMBER NAME I NUMBER 

3 54 (TIM DOZER FILER [A ~IOOOO-A CP E A e 
3 55 T I  30 DOZER MIDDLE CUTTING EDGE D3-1 lOAXP 02-001 0 EA 0 1 

3 56  T I  30 DOZER END CUTTING EDGE RT D661 02001 02  E A 0 1 

3 57 T I  30 DOZER END CUTTING EDGE LEFT D661 02 002 0 2  E A 0 1 

3 1 71 1 ~ 1 3 0  DOZER  COUPLING 118 14 1 3 3 ~ ~  EA 1 0 3  

3 72 T I30  DOZER DISC 18 14  135 CP E A 0 4 

EMERGENCY HEAT and POWER PROJ NO 1 MATERIALS AND SPARE PARTS LIST 

LOG UNIT TOTAL SEAlRR SOURCE NEED COMMENTS I 
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MATERIALS 

NEED 

DATE 

1 Ssp 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 ssp 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep - 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Ssp 9 3  

AND SPARE PARTS LIST 

COMMENTS 

PROJ 

SEAlRR 

TOTAL $ 

. 

NO 1 

SOURCE 

CNTRY 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS - -  

CIS 

CIS 

CIS 

CIS 

EMERGENCY 

UNIT 

COST$ 

LOC 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

O f  

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

O f  

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

HEAT and POWER 

TOTAL 

COST$ 

QNT 

7 5  

5 

7 5  

3 6  

7 5  

7 5  

75  

23 

2 

1 

7 5  

7 5  

2 

8 

7 

8 

8 

5 

2 

2 

3 8  

23 

9 

3 

5 

4 

3 

8 

1 1  

11  

1 1  

4 

11  

2 

2 

PART 

NUMBER 

5 1  03-1 1 5  CP 

16-03 1 2 6  CP 

5 1  0 3  2 3  

700  40-2889 

F A41  2 0  000 01  CP 

A41 1 0  000 0 2  CP 

40843 

40269 

741 1 6  

1 7  7 6 8 C P  

17  6 9  107 1 CP 

14 6 9  117 1 CP 

5 1  6 7  11  CP 

9 2  000 0 6  

NO36 8 5  7 7 0  

16-8 140  CP 

29 09 124 CP 

NS 100A 3 P 

NS 3 2  Y WP 

24 1 2  1 CP 

A23  3 0  000 0 1  

700  4 0  2049 

113 1107011 

5 1  0 7  102 CP 

07146-1 CP 

95000 

51  08-113 CP 

130Y 1 3  0 1 0  1 

738  4 CP 

M149 A 3  

ST 230M 

70-3701 

RR 036281 

R 150-A3T001 

50-14 113  

DESCRIPTION 

RINGS 

CRANKSHAFT 

CYLINDER 

HYDRALIC SEAL 

FILTER 

FILTER 

RING 

PACKING 

GEAR PINION 

REDUCTION GEAR 

FUEL INJECTORS 

SPRAYER 

PUMP 

COMPRESSOR PIPING 

AIR INLET 

WATER PUMP 

OIL PUMP 

HYDRALIC PUMP 

PUMP 

GEAR BOX 

FILTER 

PACKING SEALS 

CARBURATOR 

SUPPORT BRACKET 

ENGINE HEAD 

FUEL SYS CENTRIFUGE 

FAN BLADES 

RADIATOR 

BRAKE DISC 

MAGNET SOLENOID 

STARTER 

GENERATOR 

RELAY STARTER 

DISTRIBUTOR 

DRIVE SHAFT 

UNITS 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

EA 

E A 

EA 

E A 

E A 

E A 

E A 

E A 

E A 

KNUDSEN COMPANY 

UNIT 

NAME 

T I 3 0  DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

T130 DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

T l3O DOZER 

T I 3 0  DOZER 

T I  3 0  DOZER 

T I 3 0  DOZER 

T130 DOZER 

T I 3 0  DOZER 

T1 3 0  DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

Tl3O DOZER 

T I 3 0  DOZER 

T130 DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

T I  3 0  DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

T l3O DOZER 

T130DOZER 

T130 DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

MOWRSION 

~ R I W  

NUMBER 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 
-- 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

NUM 

3 

4 

5 

6 

7 

8 

9 

1 0  

11  

1 2 

1 3  

14  

15 

1 6  

17  

1 8  

19  

20 

21 

22 

23 

24 

25 

2 6  

27 

28 

29 

30 

31  

32  

3 3  

34 

3 5  

3 6  

3 7  
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DESCRIPTION 

CYLINDER POWER 

CYLlkDER 

ELEMENT FILTER 

PUMP BRAKE 

MECH 

SUPPORT 

SHAFT 

GEAR 

FRICTION CLUTCH PADS 

SERVICE MECH 

FAN BELT 
-- - 

PULLEY WHEEL 

DRIVE PULLEY 

DOUBLE PULLEY 

FILTER 

IDLER PULLEY 

FILTER 

MIDDLE CUTTING EDGE 

END CUlTNG EDGE RT 

END CU'lllNG EDGE LEFT 

TRACK ASSEMBLY 

DEFLECTOR RK GUARD 

DEFLECTOR RK GUARD 

PACKING TRACKS ADJ 

MORRSION 

~ I O R N  

NUMBER 

3 

3 

3 

3 

3 

3 

3 

3 - 
3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

PART 

NUMBER 

18-26-270 CP 

DP 2 6 C  06-1 40 

EF 0 1  00 CP 

14 71 3 CP 

1 7 7 4 8 C P  

17 74 284 

16-74 10 CP 

1 7 0 1  22 

24 16 101 CP 

21 1 7 4 C P  

18360 01 CP 
- -- 

24 21 146 CP 

24 21 169 CP 

24 21 170 CP 

A 4 1 0000-2 

24 21 171 CP 

A 410000 A CP 

D3 110AXP 02 001 0 

D661 02001 02  

D661 02 002 02  

24 22 1 

2204 

2205 

40201 

NUM 

38 

39 

40  

41 

42 

43  

44 

45 

46 

47 

48 

49 

50  

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

61 

62 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

HEAT and POWER 

TOTAL 

COST$ 

KNUDSEN COMPANY 

UNIT 

NAME 

TI30  DOZER 

TI30  DOZER 

TI30  DOZER 

TI30  DOZER 

TI30  DOZER 

T I30  DOZER 

T l30  DOZER 

TI30  DOZER 

TI30  DOZER 

TI30  DOZER 

TI30  DOZER 

T130 DOZER 

T130 DOZER 

T I30  DOZER 

TI30  DOZER 

Tl3O DOZER 

T I30  DOZER 

Tl3O DOZER 

T I  30 DOZER 

T I  30 DOZER 

T I  30 DOZER 

T I30  DOZER 

T I30  DOZER 

TI30  DOZER --- 
TI30 DOZER 

1 Sep 93  

1 Ssp 93  

1 Ssp 93  

1 Ssp 93  

1 Sep 93 

1 Sep 93 

1 Ssp 93  

1 Ssp 93  

1 Ssp 93  

1 ~ e p  931 

MATERIALS 

NEED 

DATE 

1 Ssp 93  

1 Ssp 93  

1 Ssp 93 

1 Ssp 93 

1 Sap 93  

1 Sop 93  

1 Ssp 93 

1 Ssp 93  

1 Sep 93  

1 Sep 93 

1 Sep 93  

1 Sep 93  

1 Sep 93 

1 Sep 93  

1 Sep 93 

1 Sep 93 

1 Ssp 93 

1 Sep 93  

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sep 93  

1 Sep 93  

1 Ssp 93  

1 Ssp 93  

38 

38 

15 

8 

8 

8 

8 

2 

2 

3 

UNITS 

E A 

E A 

E A 

€A 

E A 

E A 

E A 

EA 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

EA 

E A 

E A 

SET 

E A 

E A 

E A 

E A 

3 

3 

3 

3 

3 

3 - 
3 

3 

3 

3 1 

AND SPARE PARTS LIST 

COMMENTS LOC 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

PROJ 

SEAlRR 

TOTAL $ 

--------- 

QNT 

4 

2 

105 

2 

2 

3 

2 

2 

5 

4 

9 

3 

12 

12 

8 

12 

45 

2 

2 

2 

2 

150 

150 

60 

15 

EMERGENCY 

UNIT 

COST$ 

NO 1 

SOURCE 

CNTRY 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

63  

64 

65 

66  

67 

68 

69 

70  

71 

72 

T130 DOZER 

T I30  DOZER 

T I30  DOZER 

T I30  DOZER 

T I30  DOZER 

TI30  DOZER 

T I30  DOZER 

T I30  DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

CYLINDER PACKING 

CYLINDER 

HEAD CYLINDER 

VALVE 

VALVE 

PIPE 

PIPE 

GEARBOX 

COUPLING 

DISC 

40944 CP 

14 02  101 CP 

1 6 0 2  106 CP 

14 02  32 

14 02  3 3 V  

10663 1 

10664 1 

50-12 12 CP 

1 8 1 4  133 CP 

16-14 135 CP 

E A 

E A 

E A 

E A 

E A 

E A 

€A 

E A 

€A 

E A 
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0 

MORRSloN 

~ ~ m m n  

NUMBER 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

NUM 

7 3  

7 4  

7 5  

7 6  

7 7  

7 8  

7 9  

8 0  

81  

82  

8 3  

0 4  

8 5  

8 6  

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12  

1 3  

1 4  

KNUDSEM COMPANY 

UNIT 

NAME 

T130DOZER 

T I 3 0  DOZER 

f l 3 0  DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

T l3O DOZER 

T130 DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

T I  3 0  DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

T130 DOZER 

T130DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

1130  DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

3 

3 

3 

3 

3 

3 

3 

T130DOZER 

T I  30 DOZER 

Tl3O DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

1130  DOZER 

15 

16  

17 

18  

19 

20 

21 

DESCRIPTION 

COUPLING 

COLLAR 

RING 

DISC 

PUMP 

PISTON PUMP 

PUMP PISTON 

DISC 

COUPLING 

RING 

ROTOR 

RADIATOR 

PUMP 

TOTAL COST US DOLLARS 

PACKING 

THIMBLE 7 

RINGS 

CRANKSHAFT 

CYLINDER 

HYDRALIC SEAL 

FILTER 

FILTER 

RING 

PACKING 

GEAR PINION 

REDUCTION GEAR 

FUEL INJECTORS 

SPRAYER 

PUMP 

COMPRESSOR PIPING 

AIR INLET 

WATER PUMP 

OIL PUMP 

HYDRALIC WMP 

PUMP 

PART 

NUMBER 

18-1 4-78 

3-48x28 6 

N1  3 5 x 2 8  2 

24 16-103 CP 

51  6 7  1 0  CP 

16-67 102 CP 

1 6  6 7  108 CP 

738  4 CP 

72118 CP 

111 3 0  1 2 3 0 0  

9 2  5 5  

21 0 9  1 

51  6 7  1 1  CP 

2301 1031 6 0  CBN 1 

01466-2 

51  0 3  115 CP 

1 6 0 3  126CP 

51  0 3  23 

700  40-2889 

F A41 20 000 0 1  CP 

A41 1 0  000 0 2  CP 

40843 

40269 

74116 

1 7 7 6 8 C P  

1 7  6 9  107 1 CP 

1 4  6 9  117 1 CP 

51  6 7  11  CP 

92 000-06 

NO36 8 5  770  ----------- 
16-8-140 CP 

29 0 9  124  CP 

NS 100A 3 P 

NS 3 2  Y WP 

UNITS 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

EA 

€A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 
- 

E A 

E A 

E A 

EA 

QNT 

2 

3 

5 

8 

2 

2 7  

27 

8 

4 

15 

2 

2 

2 

5 

15 

1 5  

1 

1 5  

7 

1 5  

1 5  

15 

5 

0 

0 

1 5  

1 5  

0 

2 

1 

2 

2 

1 

0 

LOC 

OT 

OT 

OT 

OT 

OT 

OT 

O f  

OT 

OT 

OT 

OT 

OT 

OT 

OT 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

EMERGENCY HEAT and POWER PROJ NO 1 MATERIALS AND SPARE PARTS LIST 

UNIT 

COST$ 

cis 
CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

1 Ssp 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Sap 9 3  

1 Ssp 9 3  

1 Sep 93 

1 Ssp 9 3  

TOTAL 

COST$ 

$135 000 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

SEAIRR 

TOTAL $ 

1 Ssp 9 3  

1 Sep 9 3  

1 Sap 9 3  

1 Sep 9 3  

1 Sap 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

CIS 

CIS 

CIS 

CIS 

SOURCE 

CNTRY 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

NEED 

DATE 

1 Ssp 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Sap 9 3  

1 Ssp 9 3  

COMMENTS 

1 ~ e p  93' 

1 Ssp 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 ssp 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 sep 93 

- - - 
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AND SPARE PARTS LIST 

COMMENTS 

--- 

--- 

MORRSION KNUDSEN COMPANY EMERGENCY HEAT and POWER PROJ NO 1 MATERIALS 

SOURCE 

CNTRY 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

SEAmR 

TOTAL t 

NEED 

DATE 

1 Ssp 9 3  

1 Ssp 9 3  

1 Sap 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sap 9 3  

I Ssp 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Ssp 93 

UNIT 

COST$ 

-- 

TOTAL 

COSTS 

UNITS 

E A 

SET 

E A 

E A 

EA 

E A 

E A 

E A 

E A 

E A 

PART 

NUMBER 

D661 0 2  002 0 2  

24 22 1 

2204 

2205 

40201 

4021 0 

40944 CP 

14 02  101 CP 

16  02  106 CP 

1 4  0 2  32 

DESCRlPnON 

END CUTTING EDGE LEFT 

TRACK ASSEMBLY 

DEFLECTOR RK GUARD 

DEFLECTOR RK GUARD 

PACKING TRACKS ADJ 

RING 

CYLINDER PACKING 

CYLINDER 

HEAD CYLINDER 

VALVE ------ 

$27 000 

QNT 

0 

0 

30 

30 

12 

3 

8 

8 

3 

2 

1 4 0 2 3 3 V  

10663 1 

10664 1 

50-12 12  CP 

1 8  14  133 CP 

1 8 1 4  135 CP 

18  14  78  

3 48x28 6 

N1 35x28 2 

24 16-103 CP 

51 67 10CP 

16  6 7  102 CP 

1 6  67 108 CP 

738 4 CP 

721 1 8  CP 

111 3 0 1 2 3 0 0  

92  55 

21 0 9  1 

51  67 11 CP 

B 31M 74f3-01 4 cb 

748 05 120 CP 

748 0 5  271 CP 

7 4 8 0 7  182 CP 

UNIT 

NAME 

T I 3 0  DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

T I  30 DOZER 

1130 DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

1130 DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

mown 

NUMBER 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 
CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

€A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

LOC 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

VALVE 
---- 

PIPE 

PIPE 

GEARBOX 

COUPLING 

DISC 

COUPLING 

COLLAR 

RING 

DISC 

PUMP 

PISTON PUMP 

PUMP PISTON 

DISC 

COUPLING 

RING 

ROTOR 

RADIATOR 

PUMP 

TOTAL COST US DOLLARS 

ENGINE 

HOUSING 

HOUSING ------- 
REFLECTOR LIGHTS 

NUM 

57 

5 8  

59 

60 

61 

62 

63 

64 

65 

6 6  

7 4 8 0 7  21 2 CP 

T I 3 0  DOZER --~ 
1130 DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

1130 DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

Tl3O DOZER 

1130 DOZER 

1130 DOZER 

1130 DOZER 

T I 3 0  DOZER 

1130 DOZER 

1130 DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

TI30  DOZER 

T I  30  DOZER 

1250 DOZER 

T250 DOZER 

1250 DOZER 

T250 DOZER 

3 

€A 

2 

2 

0 

0 

1 

0 

1 

1 - - - - - - - - - -  
2 

0 

5 

5 

2 

1 

3 

0 

0 

0 

2 

20 

20 

1 

REFLECTOR LIGHTS 3 5 

67 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SO 

SG 

SG 

SG 

SG 

BA 

BA 

BA 

BA 

1250 DOZER 1 BA CIS 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 - 
3 

68 

69 

70  

71 

72 

73  

74 

75 

76 

77 

78 

79 

80 

81 

82 

83 

84 

85 

86 

1 

2 

3 

4 
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fi 

DESCRIPflON 

REGULATOR 

LIGHTSET 

LAMP 

PLANETARY MECH 

RINGS 

RINGS 

SHIMS 

CLIPS 

GEAR BOX 

SHIFTING FORK 

IDLER 

IDLER 

SETS TRACK 

GROUSERS 

TRACK BOLTS 

TRACK BUSHINGS 

TRACK LINKS 

TRACK LINKS 

TRACK PINS 

CONE 7 

WASHERS 

BLOWER 

PACKING 

PACKING ----- 
COUPLING 

AXLE 

COUPLING 

DISC 

DISC 

PUMP 

CONTACTOR 

CONTROLLER 

ELECT BRUSH 

ELECT BRUSH 

INITIATOR 

MORRSION 

'maRrn 

NUMBER 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

MATERIALS 

NEED 

DATE 

1 Ssp 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Sap 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sap 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Sep 93 

1 Sep 9 3  

1 Ssp 9 3  

1 Ssp 93 

1 Ssp 9 3  

LOC 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA - 
BA 

BA 

BA 

BA 

PART 

NUMBER 

P5M 

FG 1228 

A 24 75x60 

748-15141 cb 

7 4 8 1  6-86 

7 4 8 5 8  2059 

7 4 8 1  8 226 232 

3629 

748 19  

748 19 1 

748 21 112 CP 

748 21 130 CP 

748 22 101 CP 

748 22 132 CP 

700 28-232 

748 22 3 

748 22 1 

748 22 2 

748 22 6 

748 22 71  

748 22 5 0  

748 27 208 CP 

748 31 11 

748 31 138 

748 13 75 

748 50-206 

748 5 0  171 CP 

74850-302 CP 

748 50-152 CP 

748 50-232 cb 

TKC 61  1 DOD 
-- -- 
KB30G 748 82  371 

UG 2A 211 2 5X4CX60 

UQ 2A 11 6X32X401 

DK 913A 

EMERGENCY 

UNIT 

COST* 

A N D  SPARE PARTS LIST 

COMMENTS 

e 
-- 

PROJ 

SEAIRR 

TOTAL $ 

HEAT and POWER 

TOTAL 

COST) 

NUM 

6 

7 

8 

9 

10 

11 

12  

13  

1 4  

15 

1 6  

1 7  

18  

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

N O  1 

SOURCE 

CNTRY 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

UNITS 

E A 

€A 

EA 

E A 

E A 

E A 

E A 

EA 

E A 

E A 

E A 

E A 

SET 

E A 

EA 

E A 

E A 

E A 

E A 

€A 

EA 

E A 

€A 

E A 

E A 

E A 

E A 

E A 

€A 

E A 

E A 

E A 

EA 

E A 

E A 

KNUDSEN COMPANY 

UNIT 

NAME 

T250 DOZER 

T250 DOZER 

T250 DOZER 

T250 DOZER 

T250 DOZER 

T250 DOZER 

T250 DOZER 

T250 DOZER 

T250 DOZER 

T250 DOZER 

T250 DOZER 

T250 DOZER 

T250 DOZER 

T25O DOZER 

T250 DOZER 

T250 DOZER 

T250 DOZER 

T250 DOZER 

T250 DOZER 

T250 DOZER 

T250 DOZER 

T250 DOZER 

T250 DOZER 

T250 DOZER 

T250 DOZER 

T250 DOZER 

T250DOZER 

T250 DOZER 

T250 DOZER 

T250 DOZER 

T250DOZER 

T250 DOZER 

T250 DOZER 

T250 DOZER 

T250 DOZER 

ONT 

10  

20 

1000 

1 

4 

4 

160 

1OOOOBA 

2 

30  

48  

48  

4 

20 

1000 

100 

40  

40  

100 

200 

1000 

2 

10 

10  

2 

2 

2 

4 

4 

5 

8 

2 

300 

500 

2 



ALL MINES TABLE 1 4-1 PRIORITY BASIS 

ALLMPRI XLS 4/22/93 4 40 P M  

MORRSION KNUDSEN COMPANY EMERGENCY HEAT and POWER PROJ NO 1 MATERIALS AND SPARE PARTS LIST 

nuomn 

NWBER 

3 

3 

3 

3 

3 

3 

3 4 T250 DOZER END PIN 748 22 6 E A 200 SG CIS 1 Sep 9 3  

3 5 T250 DOZER HEAD LAMP SET 748 1 0  318 CP E A 1 8  SG CIS 1 Ssp 9 3  

3 6 T250 DOZER PACKING 748 1 8  234 E A 4 0  SG CIS 1 Sep 93  

3 7 T250 DOZER PACKING 748 18-229 E A 4 0  SG CIS 1 Sep 93  

3 8 T250 DOZER PACKING 748  1 8  229 E A 4 0  SG CIS 1 Sep 9 3  

3 9 T250 DOZER CROWN 7 7 4 8 1 9  1 E A 8 SG CIS 1 Sep 9 3  

3 10  T250DOZER COUPLING 748 19  5 E A 4 SG CIS 1 Ssp 9 3  

3 11 1250  DOZER GENERATOR GNA 222 748  8 2  349 CP EA 2 SG CIS 1 Sep 93  
1 

3 1 12 T250 DOZER OIL WMP 748  60-276-CP €A 1 0  SG CIS 1 Sep 9 3  

3 13 T250 DOZER BRUSH UG2A KG3 16X32X40 EA 7 2  SG CIS 1 Sep 9 3  

3 14 T25O DOZER BRUSH UGPA K 1 2 8 2 X 1 2 5 X 4 0 X 5  EA 36  SG CIS 1 Sep 9 3  

3 15 T250 DOZER DISTRIBUTOR 7 4 8 9 9 4 6 5 C P  E A 1 SG CIS 1 Sep 9 3  

3 16  T250DOZER HYDROWMP 933 0 2  0 6  E A 1 SG CIS 1 Ssp 9 3  - 
17 T250 DOZER TOTAL COST US DOLLARS SG $45 000 CIS 1 Ssp 9 3  

3 1 T250DOZER CUTTING EDGES 0 3  132 T 0200T €A 4 SO CIS 1 Sep 9 3  

3 2 T250DOZER CUlTING EDGES 0 3  132 1 02002 E A 4 SO CIS 1 Ssp 9 3  

3 3 T250DOZER CUTTING EDGES D3-59XL OT00030 E A 2 SO CIS 1 Sep 9 3  

NUM 

41  

4 2  

4 3  

44 

45  

4 6  
I 

DESCRIPTION 

HYDRO PUMP 

WASHER 

RINGS 

DISTRIBUTOR 

POWER CYLINDER 

SHOCK ABSORBER 

UNIT 

NAME 

T250 DOZER 

T250 DOZER 

T250DOZER 

T250 DOZER 

T250 DOZER 

T250 DOZER 

PART 

NUMBER 

748-99 230 cb 

748-99 993  

748 9 9  446  

748-99 465 cb 

748  9 9  1 0  cb 

402  50-7 

UNIT 

COST$ 

UNITS 

E A 

E A 

E A 

E A 

E A 

E A 

TOTAL 

COST* 

i 

QNT 

2 

20 

20 

2 

6 

24 

LOC 

BA 

BA 

BA 

BA 

BA 

BA 

SEAlRR 

TOTAL $ 

SOURCE 

CNTRY 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

NEED 

DATE 

1 Ssp 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Sap 9 3  

1 Ssp 9 3  

COMMENTS 



ALL MINES TABLE 1 4-1 PRIORITY BASIS 

TOTAL COST US DOLLARS $23 283 254 

ALLMPRI XLS 

MORRSION 

PRIOMN 

NUMBER 
I 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

DESCRIPTION 

CUlTlNG EDGES 

TOTALCOST US DOLLARS 

CYLINDER 

CRANKSHAFT 

RINGS 

PACKING 

PACKING 

PACKING 

SEAL 

WMP 

ELEMENT 

ELEMENT 

NRBOCOMPRESSOR 

TURBOCOMPRESSOR 

BLOCK CYLINDER 

WMP 

SPRAY INJECTOR 

RING 

RING 

ELEMENT FILTER 

ELEMENT 

RINGS 

PACKING SEALS 

PACKING SEALS 

FUEL WMP 

ELEMENT 

PUMP 

GENERATOR 

STARTER 

TOTALCOST US DOLLARS 

NUM 

4 

5 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10  

11 

12 

13 

t 4  

15 

16  

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

KNUDSEN COMPANY 

UNIT 

NAME 

1250 DOZER 

T250 DOZER 

YM2 PARTS 

YM2 PARTS 

YM2 PARTS 

YM2 PARTS 

YM2 PARTS 

YM2 PARTS 

YM2 PARTS 

YM2PARTS 

YM2 PARTS 

YM2 PARTS 

YM2 PARTS 

YM2 PARTS 

YM2 PARTS 

YMZ PARTS 

YM2 PARTS 

YM2 PARTS 

YMZ PARTS 

YMZ PARTS 

YM2 PARTS 

YMZ PARTS 

YM2 PARTS 

YM2 PARTS 

YM2 PARTS 

YM2 PARTS 

YM2 PARTS 

YM2 PARTS 

YM2 PARTS 

YM2 PARTS 

PART 

NUMBER 

D3-lT8 TO OOT 

240H 1004008-D 

240-1000107 8 6  

236-1000106-84 

240 1000104 82 

240-1000104 P2 

240-1000104 P I  

240-100321 3 A3  

240 1011014 

240-1 01  7038 

238H 1109080 

240H 11 18010 B 

240H 11180118 

240H 100201 2H 

901611100802 

26161112110 

236-1 002024A 

236 1002040 

240T 101 7040 A 3  

201 T 1 105540 

2361004002 A3  

240 1008098 

2401 1009040 A2 

1111008 20 

201 1 1 17038 A2 

240-1 307010-A 

45 7371 0209 

45 7375 1471 

UNITS 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

€A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

€A 

E A 

E A 

€A 

E A 

E A 

€A 

E A 

E A 

E A 

E A 

ONT 

2 

132 

4 

132 

1 0  

5 

5 

100 

3 

500 

5 0  

4 

4 

1 

1 

60  

100 

5 0  

100 

100 

48 

5 

5 

1 

250 

2 5  

1 5 

1 5  

LOC 

SO 

SO 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

EMERGENCY 

UNIT 

COST$ 

HEAT and POWER 

TOTAL 

COST$ 

$45 000 

$12 500 

MATERIALS 

NEED 

DATE 

1 Ssp 93 

1 Ssp 93 

1 Ssp 93 

1 Ssp 93 

1 Ssp 93 

1 Sep 93 

1 Ssp 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sap 93 

1 Ssp 93 

1 Ssp 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Ssp 93 

1 Ssp 93 

1 Ssp 93 

1 Ssp 93 

1 Sop 93 

1 Ssp 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sep 93. 

PROJ 

SEAlRR 

TOTAL $ 

- 

AND SPARE PARTS LIST 

COMMENTS 

- -  -- - 

NO 1 

SOURCE 

CNTRY 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

.CIS . 



ALL MINES TABLE 1 5-1 SOURCEBASIS 

Page 1 OF 50 

MORRSION KNUDSEN COMPANY EMERGENCY HEAT and POWER PROJ NO 1 MATERIALS AND SPARE PARTS LIST 

ALLMSOR XLS 

b 

PRIORITY NUM UNIT DESCRIPTION PART UNITS 

NUMBER NAME NUMBER 

TONNE -- 
1 165 ALUM WIRE OVERHEAD FIELD LINE TONNE 

QNT 

7 5 

7 5 

1 

1 

32 

60 

60 

1 8 ANFO TR 

1 7 ANFO TR 

1 162 BATTERIES 

1 155 BAl7FRIES 

-- 

3 MO SHIPPING TINE 

60% i SEPT a3 60% i JAN aa 

60% i SEPT 83 60% I JMJ aa 

60% i SEPT e3 60% 1 JAN aa 

60% i SEPT 83 WY i JAN ~4 

60% i SEPT 03 60% I JAN aa 

60% I S E P T ~  60% 1 JAN s4 

60% 1 SEPT 03 60% i JAN 84 

60% 1 SEPT 03 60% 1 J ~ N  s4 

60% t SEPT 83 60% i J ~ N  sa 

60% I SEPT 63 w% i JAN M 

sox i ~ E P T  03 60% 1 JAN aa 

ANFO MIX TRUCK 

ANFO MIX TRUCK 

32 CT 450 AMPIHR 24 V 

6 CT 132 AMPIHR 12V 

6 CT 182 AMPIHR 12V 

1 156 BATTERIES 6 CT 132 AMPIHR 12V E A 20 OT 169 6 $3  392 USA 1 Sap 9 3  

1 161 BATTERIES 6 CT 182 AMPIHR 12V EA 20 OT 204 0 6  84 081 USA 1 Jan 94  

1 158 BATTERIES 6 CT 182 AMPIHA 1 2V E A 50  SG 204 0 6  $10 203 . USA 1 Jan 94  

USA 1 Jan 9 4  

1 5 BULLDOZER CAT D 10 BULLDOZER E A 1 BA $638 900 $638 900 USA 1 Sep 93  

1 4 BULLDOZER CAT D 10 BULLDOZER E A 1 SG $638 900 $638 900  USA 1 Sep 9 3  

1 6 BULLDOZER CAT D 10 BULLDOZER E A t SO $638 900 $638 900 , USA 1 Ssp 9 3  

1 21 COAL CRUS STAMLER FEEDER BREAKER EA , 1 BA $400 000 $400 000 USA 1 Jan 94  

1 29 DRAG W PTS 13/50 15/90 I20190 LOT BA $187 000 $187 000  USA 1 Ssp 9 3  

1 30 DRAG W PTS 10170 LOT BA $30000 $30  000  USA 1 Ssp 9 3  

LOC 

BA 

SO 

BA 

SG 

BA 

AD 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 
1 

1 

SOURCE 

CNTRY 

USA 

USA 

USA 

USA 

USA 

USA 

USA 

8 BAT /SET 

---- AD 204 0 6  

UNIT 

COST* 

4 912 

491 2 

$135125 

$135125 

414 

169 6 

E A 

E A 

E A 

E A 

E A 

31 

26 

22 

23 

24 

25 

37 

39 

41 

42 

44 

46 

38 

NEED 

DATE 

1 Ssp93 

1 Sep 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Sep 9 4  

1 Sep 9 3  

1 Jan 9 4  

TOTAL 

COST* 

$36 844 

$35 844 

$135 125 

$135 125 

$13 248 

$10 176 

COMMENTS 

---- 

DRAG W PTS 

DRAG BUCK 

DRAG BUCK 

DRAG BUCK 

DRAG BUCK 

DRAG BUCK 

DRILLS 

EXPLOSIVES 

EXPLOSIVES 

EXPLOSIVES 

EXPLOSIVES 

EXPLOSIVES 

EXPLOSIVES 

SEAlRR 

TOTAL $ 

-7-P-PP-p 

10170 

10170 DRAG BUCKETICOMP ( 
20190 DRAG BUCKETICOMPLETE 

15/90 DRAG BUCKETICOMPLETE 

13/50 DRAG BUCKETICOMPLETE 

10170 DRAG BUCKETICOMP 

160mm 

751b CAST PRIMERS 

PRIMADETS 81 2130FT 

PRIMADETS #I211 2FT 

MSGS SURFACE DELAYS 

25 GRAIN DETONATING CORD 

751b CAST PRIMERS 

43  EXPLOSIVES 
45 IEXPLOSIVES 

PRIMADETS #I211 2FT 

MSGS SURFACE DELAYS 

26 GRAIN DETONATING CORD 

EZ DET 25 350118m Length 

EZ TRUNK LINES 17MSl9M LENGTH 

CAT992C FRONT END LOADER 

CAT992C FRONT END LOADER 

FUEL & LUBE TRUCK I , 

47 

48 

49 

16  

1 8  

1 0  

9 

LOT 

E A 

E A 

E A 

E A 

€A 

EA 

EA 

EA 

EA 

KM 

EA 

EXPLOSIVES 

EXPLOSIVES 

EXPLOSIVES 

FEL 

FEL 

FUEL TRUCK 

FUEL TRUCK 

EA 

EA 

KM 

EA 

1 

1 

1 

1 

1 

w o r n  

iwooo, 

SG 

FUEL & LUBE TRUCK I (EA $90275 

1 2 0 0 0  

7 000 

200 

, I 5  000 

1 ( SG 

SG 

BA 

BA 

BA 

BA 

SO 

BA 

BA 

$ 1 7 5  

$2 6 0  

$280 0 0  

$4 38 

$30000 

SG 

SG 

SG 

SG 

$2  95 - 
$977 672 

$977 672 

690 275 

$90 275 

SG 

SG 

SO 

EA 

E A 

E A 

$113000 

$220000 

$180000 

$180000 

$113000 

$300000 

$1 75 

$ 2 0 0  

I USA I 1 Ssp 931 

$21 000  

$18 200 

$56 000 

865 700 

$30 000 

3 0 w o B A  

1 3 0 0 0  

450 

3 o r n S G  

900 

1 

1 

$ 1 7 5  

$ 2 6 0  

$280 00 

$ 1 7 5  

$2  655 

$977 672 

$977 672 

$90 275 

BA 

BA 

EA 

8113 000 

8220 000  

$180000 

$180 000 

$113000 

$300 000  

$227 500  

$200 000 

USA 

USA 

USA 

USA 

, USA 

1 , BA 

$52 500 

$33 800 

$126000 

$52 500  

SPLIT 

SPLIT 

SPLIT 

SPLIT 

1 Ssp 9 3  

SPLIT 

1 Sep 93  

1 Ssp 9 3  

1 Sep93, 

USA 

USA 

USA 

USA 

USA 

USA 

USA 

USA 

, 

1 Ssp 93  

1 Sep 9 3  

1 Ssp 9 3  

1 Sep 93  

1 Sep 9 3  

1 Jan94 

SPLIT 

SPLIT 

USA 

USA 

USA 

USA 

SPLIT 

SPLIT 

SPLIT 

SPLIT , 

USA 

USA 

USA 

USA 



* P a ~ e  2 OF 50 ALLMSOR XLS 4/22/93 5 00 PM 

ALL MINES TABLE 1 5-1 SOURCEBASIS 

EMERGENCY HEAT and POWER PROJ NO 1 MATERIALS AND SPARE PARTS LIST 

PART 

NUMBER 

DESCRIPTION 

FUEL & LUBE TRUCK 

ER4 25x32~40 

ER4 211 2 5x32~40 

ER4 16x25~32 

ER4 25x50~64 

ER4 25~32x40 

ER4 16x32~40 

ER4 25x32~64 

ER4 16x25~40 

ER4 30~25x40 

ER4 8x10~25 

ER4 211 2 55x32~40 

ER74 25x32~51 

ER74 2/12 55x32~64 

ER74 211 2 5x44~40 

ER74 2120x32~40 

ER74 2125x30~64 

ER14 16x32~40 

ER14 25x50~64 

ER14 2/12 5x16~25 

ER14 2/12 5x32~40 

ER14 20x32~32 

ER14 25x50~60 

ER74 20x52~40 

ER74 25x30~64 

ER74 12 5x32~65 

ER2A 211 2 5x40~60 

ER2A 5~9x17 5 

ER2A 8~10x25 

ERZA 16x32~40 ------- 
ER2A 16~40x60 

ER61 2110x40~52 

ER61 2 /8~32~50  

MORRSION 

~ R I W  

NUMBER 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

UNITS 

E A 

E A 

EA 

E A 
E A 
E A 

E A 

EA 

E A 

E A 

E A 

E A 

EA 

E A 

TOTAL 

COST8 

$90 275 

81 460 

$1 176 

$1 191 

$822 

I 

a 
LOC 

SO 

SG 

SG 

SG 

SG 

SG 

GEN BRUSH 

GEN BRUSH 

GRADER ---- 
GRADER 

GRADER 

HAUL TRUCK 

NUM 

11 

11 3 

1 14 

115 

11 6 

117 

1 18 

119 

120 

121 

122 

123 

124 

125 

126 

127 

128 

129 

130 

131 

132 

133 

ER61 218x32~52 €A tOO SG 

ERG1 211 2 5x40~52 

CAT 16G MOTORGRADER $ 385 000 

CAT 160 MOTORGRADER $385 000 

CAT 16G MOTORGRADER IEA 1 SO $385 000 $385 000 

85 90 TON AHUL TRUCKS IEA 10 SO $672 750 1 $8727 600 1 

1 

1 

1 

1 

1 

1 - 

ONT 

1 

500 

1 0 0 0 S G  

200 
300 

200 

200 

1000 

100 

100 

200 

300 

1000 

200 

E A 

EA 

E A 

EA 

EA 

E A 

EA 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

EA 

E A 

E A 

E A 

SEAFIR 

TOTAL $ 

UNlT 

COST8 

$90 275 

2 92 

5 88 

3 97 

4 11 

KNUDSEN COMPANY 

UNIT 

NAME 

FUEL TRUCK 

GEN BRUSH 

GEN BRUSH 

GEN BRUSH 

GEN BRUSH 

GEN BRUSH 

GEN BRUSH 

GEN BRUSH 

GEN BRUSH 

GEN BRUSH 

GEN BRUSH 

GEN BRUSH 

GEN BRUSH 

GEN BRUSH 

GEN BRUSH 

GEN BRUSH 

GEN BRUSH 

GEN BRUSH 

GEN BRUSH 

GEN BRUSH 

GEN BRUSH 

GEN BRUSH 

145 

146 

2 

1 

3 

15 

200 

100 

100 

400 

1500 

200 

2000 

200 

200 

100 

100 

200 

100 

100 

100 

400 

100 

400 

400 

GEN BRUSH 

GEN BRUSH 

GEN BRUSH 

GEN BRUSH 

GEN BRUSH 

GEN BRUSH 

GEN BRUSH 

GEN BRUSH 

GEN BRUSH 

GEN BRUSH 

GEN BRUSH 

SG 

SG 

SG 

1 

1 

1 

SOURCE 

CNTRY 

USA 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

S G  

SG 

SG 

SG 

SG 

SG 

1 Ssp 9 3  

1 Sep 9 3  

1 Sap 9 3  

1 Ssp 9 3  

134 

135 

136 

USA 

USA 

USA 

---. 

I 

$876 

$2 920 

91 644 

, 
2 92 

2 92 

4 11 

5 88 

5 88 

4 11 

USA 1 Sap 9 3  

I USA 1 Sap 9 3  

--- 

1 Sap 93  

1 Ssp 93  

NEED 

DATE 

1 Sap 93  

1 1 137 

USA 

USA 

USA 

COMMENTS 

USA 

USA 

USA 

- 
1 

1 

1 

1 

1 - 
1 

1 

USA 

USA 

USA 

1 Sap 9 3  

1 Sep93 

1 Sep 93  

$8 820 

$1 176 

$1 644 

138 

139 

140 

141 

142 

143 

144 

1 Ssp93 

1 Ssp93 

1 Ssp 93  

USA 1 Ssp 93  

USA 

USA 

USA 

USA 

USA 

USA 

USA 

USA 

I USA 

I USA 

1 USA 

I USA 

USA 

USA 

USA 

USA 

USA 

USA 

USA 

USA 

USA 

USA 

USA 

, 1 Sep 93  

1 Sap 9 3  

1 Ssp 93  

1 Ssp 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Ssp93 

1 Sap 9 3  

1 ~ e p  9 3  

1 sap93  

1 sap93  

1 ~ e p  9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sap 9 3  

1 Sap 9 3  

1 Sap 9 3  

1 Ssp 93  

1 Sep 9 3  

1 Sap 93  

1 Sep 9 3  

1 Sep 9 3  

1 Ssp 9 3  



ALL MINES TABLE 1 5-1 SOURCEBASIS 

-- 
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MORRSlON KNUDSEN COMPANY EMERGENCY HEAT and POWER PROJ NO 1 MATERIALS AND SPARE PARTS LIST 

ALLMSOR XLS 

SOURCE 

cNTRY 

USA 

PART 

NUMBER 

DESCRIPTION 

ELECT TEST INSTRUMENTS 

NEED 

DATE 

1 Ssp 93 

UNIT 

NAME 

INSTRU 

PRIORIN 

NUMBER 

1 

COMMENTS 

Ibs 

Ibs 

Ibs 

Ibs 

UNITS NUM 

35 

1 

1 

1 

1 

USA ) 1 Ssp 93 Ibs 

Ibs 

Ibs 

Ibs 

Ibs 

Ibs 

Ibs 

4 ARMOURED POLY THERMALEZE 

45 ARMOURED WLY THERMALEZE 

47 ARMOURED POLY THERMALEZE 

55 ARMOURED POLY THERMALEZE 

6 ARMOURED POLY THERMALEZE 

63 ARMOURED WLY THERMALEZE 

67 ARMOURED POLY THERMALEZE 

99 

100 

101 

102 

USA 

USA 

USA 

USA 

USA 

USA 

REWIND CU 

REWIND CU 

REWIND CU 

REWIND cu 

2 000 

440 

2 000 

2 000 

QNT 

REWIND CU 

REWIND CU 

REWIND CU 

REWIND CU 

REWIND CU 

REWIND CU 

REWIND CU 

1 

1 
- 
1 

1 

1 

1 
- -- 

1 

1 Ssp 93 

1 Ssp 93 

1 Ssp 93 

1 Ssp 93 

1 Ssp 93 

1 Ssp 93 

7 ARMOURED POLY THERMALEZE 

8 ARMOURED POLY THERMALEZE 

83 ARMOURED POLY MERMALEZE 

95 ARMOURED POLY MERMALEZE 

220 

440 

2 000 

2000 

2 000 

2 000 

2 000 

92 

93 

94 

95 

96 

97 
- 

98 

1 

1 

1 

1 

1 

1 

1 

I _ _ _ _ _  

$2 26 

$2 17 

$2 17 

$217  

$2 12 

$2 12 

$2 12 

$2 12 

$2 12 

$2 07 

$23000 

$22000 

$79 000 

$79 000 

$79 925 
--- 
$79 925 

$79 925 

$40 250 

$40 250 - 
341 4 

341 4 

$0 55 

$0 57 

$8 05 

$5 97 

$4 60 

$2 31 

SG 

SG 

SG 

SG --- 

LOC 

SG 

103 

104 

105 

106 

107 

108 

109 

REWIND CU 1 0 ARMOURED POLY THERMALEZE 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

$6 209 

$4 342 

$4 776 

$4 666 

REWIND CU 

REWIND CU 
- 

REWIND cu 
REWIND CU 

REWIND CU 

REWIND CU 
-- 
REWIND CU 

REWIND CU 

REWIND CU 

SHOV BUCK 

$2 40 

$2 33 

$2 33 

$2 26 

UNIT 

COST* 

$3000 

1 

1 

1 

1 - 

1 

1 

f 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

$2 82 

$2 75 

$2 75 

$2 63 

$2 53 

$2 52 

$2 40 

USA 

USA 

USA 

USA 

1 12 ARMOURED POLY THERMALEZE 

1 18 ARMOURED POLY THERMALEZE 
- 
1 20 AKOURED POLY THERMALEZE 

1 30 ARMOURED POLY MERMALEZE 

1 32 ARMOURED POLY THERMALEZE 

1 40 ARMOURED POLY THERMALEZE 

1 45 ARMOURED POLY THERMALEZE 

1 47 ARMOURED POLY THERMALEZE 

1 60 ARMOURED POLY THERMALESE 

WEAR PARTS - 

EA 

E A 

E A 

E A 

E A 

E A 

E A - 
€A 
E A 

Ibs 

Ibr 

FT 
FT 

FT 

FT 

110 

11 1 

1 12 

32 -- 
33 

$620 

$1 211 

$5 505 

$5 265 

$5 065 

$5 045 

$4 805 

$4 805 

$1 027 

$4 669 

$4 529 

TOTAL 

COST$ 

$3 000 

1 Sep 93 

1 Ssp 93 

1 Sep 93 

1 Sep 93 

27 

28 

13 

12 

14 

19 

20 

150 

149 

90 

91 

SEAIRR 

TOTAL t 

Ibs 

Ibs 

Ibs 

Ibs 

Ibs 

Ibs 

Ibs 

Ibs 

Ibs 

LOT 

1 

1 

1 

1 

1 

1 

1 - 
140 

20 

10 000 

10000 

2851 

8 244 

7 458 

111 040 

SHOV BUCK 

$4 666 

$4 241 

$4 241 

$4 241 

$4 146 

$23 000 - - - ~  
$22 000 

$79 000 

$79 000 

$79 925 1 

USA 

USA 

USA 

USA 

USA 

USA 

USA 

USA 

USA 

USA 

USA 

USA 

USA 

USA 
- --- 

USA 

USA 

USA 

USA 

USA 

USA 

USA 

USA 
- 

USA 

USA 

USA 

USA 

LOT 

BA 

SG 

BA 

SG 

SO 

SG 

SO 

OT 

SO 

BA 

SG 

BA 

BA 

BA 

BA 

WEAR PARTS 

SHOVEL B 

SHOVEL B 

TIRE TRUCK 

TIRE TRUCK 

TIRE TRUCK 

TRUCK 

TRUCK 

TRUCK TIRE 

TRUCK TIRE 

WELDING RD 

WELDING RD 

$79 9 F  

$79 925 

$40 250 

$40 250 
- 

$47 796 

$6 828 

$5 480 

$5 710 

922 951 

$49 217 

$34 307 

1 Sep 93 

1 Ssp 93 

1 Sep 93 

1 Sep 93 

SG 

2 860 

2 000 

2200 

2 200 

2 200 

2 000 

2 000 

2 000 

2 000 

EKG 4 6 SHOVEL BUCKET 

EKG 4 6 SHOVEL BUCKET 

TIRE HANDLING TRUCK 

TIRE HANDLING TRUCK 

TIRE HANDLING TRUCK 

2 TON FLATBED FOR PERSONNEL TRANS 

3 TON FLATBED FOR PERSONNEL TRANS 

12x20~16 PLYlW TUBES 

12x20~16 PLY/W TUBES 

ZETA HARD FACING ROD 5/32 

601 1 GEN PURPOSE ROD 5/32 - - -  

- 

-- 

1 Ssp 93 

1 Ssp 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Ssp 93 

1 Ssp 93 

1 Ssp 93 

1 Ssp 93 
- 

1 Ssp 93 

1 Ssp 93 

1 Sep 93 

1 Sep 93 

1 Ssp 93 

1 Ssp 93 

1 Ssp 93 

- 1 Ssp 93 

SPLIT 

SPLIT 

SPLIT 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

BA 

64 mm(2 5 t 16 8 KglM 15 TONNE 

57mm(2 25 1 13 6 KglM 35 TONNE 

52 mm12 ) 10 7 KgIM 25 TONNE 

39mm (1 6 I 4 2 KgIM 25 TONNE $25 502 ( 

54 

55 

56 

60 

-- 

- 
60% 1 SEPT 83 W'Y 1 JBN 84 

60% i SEPTW 60% 1 JAN 84 

160% i SEK 83 60% 1 JAN M 

WIRE ROPE 

WIRE ROPE 

WIRE ROPE 

WIRE ROPE SPLIT 160% I SEPT a3 60% i J.W ~1 A 
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DESCRIPTION 

800 mm 6 PLY FABRIC 

12x20~16 PLYMl TUBES 

1 2x20~16 PLYMl TUBES 

ARC SHOE PLATES 

ARC SHOE PLATES 

AUTO SWITCHES 

AIR COMPRESSOR 

CONT TROLLEY LEFT 

CONT TROLLEY RIGHT 

AUTO CON COUPLING 

PACKING SHAFT MOTOR 

AIR VALVE 

AIR VALVE 

SWITCH START&STOP 

SWITCH BLK WIMAG 

CONDENSORS 

GROUNDING ROD 

TRIRISTER ELEC 

DIRISTER ELEC 

HOUSING FOR AUTO COUP 

TOTAL COST US DOLLARS 

ENGINE 

SHIM 

SHIM 

SHIM 

CLIPS 

ENG RING SETS 

ENG MOUNTS 

SHAFT 

BLOCK 

RING 

RING 

KNUDSEN COMPANY 

UNIT 

NAME 

CONV BELT 

TRUCK TIRE 

TRUCK TIRE 

ELEC RR 

ELECRR 

ELEC RR 

ELECRR 

ELEC RR 

ELEC RR 

ELEC FIR 

ELEC RR 

ELEC RR 

ELECRR 

ELECRR 

ELEC RR 

ELEC RR 

ELECRR 

ELEC RR 

ELEC RR 

ELEC RR 

ELEC RR 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

JKRAZ 

MORRSION 

miomn 

NUMBER 

3 

3 

3 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

2 

2 

2 

2 

2 

2 

2 

2 

2 

NUM 

80 

147 

148 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

1 

2 

3 

4 

5 

6 

7 

8 

9 

2 

2 

2 

2 

2 

2 

2 

2 

2 

PART 

NUMBER 

3E 14D 

3E 14 10 

KPD 131 

KB l V  

TB 130 

TB 1 2D 

CA 3M 

238M 1000186 

238 1000102B2Rl 

236-1000102 82 

23831000104 V2 

256-1001005 A1 
236 1000106B2 

236-1001008 01 

2383-1000107 V2 
238 100201 2 82 

236 100202 A 

236 1002040 

QNT 

500 

20 

20 

10 

10 

2 

4 

4 

4 ----------- 
20 

6 

10 

20 

5 

20 

2 

6 

3 0  

200 

5 

4 8 

25 6 

25 6 

UNITS 

M 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

EA 

E A 

SET 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

EA 

E A 

E A 

E A 

E A 

E A 

EA 

EA 

E A 

236-1 002272 

238 1003290-V 

238 1003291 V 

236-1002314 B 

238 1003013 D 

237 10031 14 V 
I 

23E-1003210-V2 1 

12 

13 

14 

15 

16 

17 

18 

10 

11 

E A 

E A 

EA 

E A 

E A 

E A 

EA 

'KRAZ 

KRAZ 

LOC 

BA 

BA 

SG 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

8 A 

OT 

OT 

OT 

8 

8 

8 

32 

8 

8 

80 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

URK 

URK 

URK 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OIL INS 

PIPE 

PIPE 

CYL WIPER COLLAR 

HEAD C76G 

RING 

PACKING 

EMERGENCY 

UNIT 

COSTS 

$10799 

341 4 

341 4 

1 Sep 93 

1 Sep 93 

1 Sep 93 

25 6 

40 

160 

24 

6 4  

3 2  

40 

32 

I 

OT 

OT 

OT 

O r  

OT 

OT 

OT 

OT 

HEAT end POWER PROJ NO 1 MATERIALS AND SPARE PARTS LIST 

URK 

URK 

URK 

URK 

TOTAL 

COST$ 

$53 995 

$6 828 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Ssp 93 

1 Sap 93 

1 Ssp 93 

1 Ssp 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

URK 

SEAlRR 

TOTAL S 

1 Sep 93 

$6 828 

$1 30 000 

SOURCE 

CNTRY 

USA 

USA 

USA 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

1 Sep-93 

1 Ssp 93 

1 Sep 93 

1 Ssp 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Ssp 93 

1 Ssp 93 

1 Ssp 93 

1 Sap 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Ssp 93 

1 Sep 93 

1 Ssp 93 

1 Sep 93 

NEED 

DATE 

1 Jan 94 

1 Ssp 93 

COMMENTS 
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MORRSION KNUDSEN COMPANY EMERGENCY HEAT and POWER PROJ NO 1 MATERIALS AND SPARE PARTS LIST 

SOURCE 

CNTRY 

URK 

URK 

URK 

URK 

URK 

NEED 

DATE 

1 Ssp 9 3  

1 Sap 9 3  

1 Sep 9 3  

1 Sap 9 3  

1 Sap 9 3  

COMMENTS 

I 

URK 1 Sep 9 3  
I 

UNIT 

COST$ 

PART 

NUMBER 

256-1 30301 6 

236-1 307010A3 

236-1 307029 A 

236-1 307090 

25 6411 1404 

TOTAL 

COST$ 

LOG 

OT 

OT 

OT 

OT 

OT 

6421 1403 

UNITS 

E A 

E A 

E A 

E A 

E A 

DESCRIPTION 

EXHAUST PIPE 

W M P  

SET 

COLLAR 

BELTS 

L. 

SEAlRR 

TOTAL t 

OT 

QNT 

4 8 

20 

4 0  

64  

160 

E A BELTS 
I 

UNIT 

NAME 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

b 

PRIORITV 

NUMBER 

2 

2 

2 

2 

2 

I 
160 KRAZ 

NUM 

5 8  

59 

60 

61 

62  

2 
I 

" Page7OF50 Y 
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2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

6 3  

77  

78  

79 

8 0  

81 

82  

8 3  

84 

85 

86 

87 

88 

89 

9 0  

91  

92 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

SHAFT 

SUPPORT 

REAR DRIVE AXLE 

SET OF GEARS 

DIFFERENTIAL SEAL 

DIFFERENTIAL 

FLANGE 

AXLE 

SHOCK ABSORBER 

IST PLATE 

2ND PLATE 

SHOCK SPRINGS 

SHOCK ABSORBER 

CONN BRACKETS 

EOUALIZER 

SHAFT 

210G 2204010 1 6  

21 0-2204080-82 

255P 240001 5 0 2  

2568 2402020 

210 2402052 A 1  

200 240301 @A2 

200-2403072 B1 

2550-2500015 0 2  

25681 290201 2 

25552902074 01 

2558 2902076-01 

500 2905006 

2565291 201 2 11 

219 2912408 

256B-2918005 

2568 291 8054 

E A 

EA 

E A 

E A 

E A 

E A 

€A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

€A 

E A 

6 4 

8 

8 

1 6  

48  

3 2  

3 2  

1 6  

1 6  

16 

1 6  

40  

20 8 

4 8  

24 

3 2  

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

- -  

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

1 Sep 9 3  

1 Sep 9 3  

1 Sap 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Sap 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Ssp 93 

1 Sap 9 3  

1 Ssp 9 3  

1 Sop 9 3  

1 Ssp 9 3  



ALL MINES TABLE 1 5-1 SOURCEBASIS 

- Page 8 OF 50 ALLMSOR XLS 4/22/93 5 00 PM 
I.- 

AND SPARE PARTS LIST 

COMMENTS 

EMERGENCY 

UNIT 

COST$ 

- - -  

UNITS 

E A 

€A 

E A 

E A 

E A 

E A 

E A 

E A 

EA 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

€A 

€A 

E A 

E A 

EA 

E A 

E A 

E A 

E A 

€A 

E A 

E A 

EA 

E A 

E A 

EA 

PART 

NUMBER 

214-291901 1 0 2  

210-291901 2 03 

200-3001016 

200-31 03035 

21 0-3104036 

200-31 04050-A 

200 31 04050-A 

500 3401 005 D 

256B-3405010-14 

2558 340501 6 

2568 34071 99 

200 3501105 

210 3501 1 3 6 A 2  

200 3502105 A 

130 3509009 11  

457371 1 587 

1112 3702 

VK318T 3704000 

2501 370805 

P3053709000 

HEAT and POWER 

TOTAL 

COST$ 

DESCRIPTION 

ROD 

ROD 

BUSHING 

SEAL 

SEAL 

COTiER PINS 

COlTER PINS 

RELAYS 

HYD BOOSTER BRAKES 

DISTRIBUTOR 

WMP 

FRlC PLATES SHOE 

LEVER 

FRlC PLATES SHOES 

COMPRESSOR 

GENERATOR 

REGULATOR 

SWITCH 

ELECTRO BRUSHES 

SWITCH 

MOfiRSlON 

~RIORITV 

NVMBEA 
I 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

QNT 

40 

40 

32 

11 2 

11 2 

400 

400 

4 

8 

8 

8 

240 

6 4  

240 

6 4  

16  

16  

8 

208 

12 

12 

20 

8 

320 

24 

320 

320 

320 

320 

8 

8 

3 2  

3 2  

6 4  

3 2  

PROJ 

SEA/RR 

TOTAL $ 

LOC 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 - 

NUM 

9 3  

94  

95 

9 6  

97 

98 

99 

100 

101 

102 

103 

104 

105 

106 

107 

108 

109 

110 

111 

KNUDSEN COMPANY 

UNIT 

NAME 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

1 1 2 K R A Z  

SWITCH 

STARTER 

RELAY 

LAMPS 

FILTERS 

LAMPS 

LAMPS 

LAMPS 

LAMPS 

SPEEDOMETER 

RELAY 

RECIEVER 

SENSOR 

AMP METER 

PRESSURE GAUGE 

NO 1 

SOURCE 

CNTRY 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK - 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

113 

116 

117 

118 

120 

121 

122 

123 

124 

125 

126 

127 

P39 371000 T 

45  7375 1471 

RC103 3708000 

A 24 6 0  4 0  

FG122 3711200-V 

A24 324 

A 24 2 

A 24 5 

A 24 21 2 

CP135 380201 0 

RC401 3726010 

YK143 3807010 64 

BM146-3806600D 

AP110-3811010 

MD103-3816010 

MATERIALS 

NEED 

DATE 

1 Ssp 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Sep 93  

1 Sep 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Sap 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Sap 9 3  

1 Sep 9 3  

1 Sep93 

1 Ssp 9 3  

KRAZ 

1 1 4 K R A Z  

1 1 5 K R A Z  

KRAZ 

KRAZ 

KRAZ 

1 1 9 K R A Z  

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 
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MORRSION KNUDSEN COMPANY EMERGENCY HEAT end POWER PROJ NO 1 MATERIALS AND SPARE PARTS LIST 

NEED 

DATE 

1 Ssp 93  

1 Ssp 93  

1 Sep 9 3  

SOURCE 

CNTRY 

URK 

URK 

URK 

COMMENTS 

-- 

UNIT 

COSTS 

LOC 

OT 

OT 

OT ---- 
OT 

BA 

BA 

8A 

BA 

BA 

BA 

8A 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

8A 

BA 

BA 

8A 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

8A 

BA 

BA 

--------- 

------- 

TOTAL 

COST$ 

0 6  

3 2  

3 2  

3 2  

5 

20  

3 

0 8  

0 4  

5 

4 

1 

1 

1 

4 

1 

1 

10  

10 

16  

4 

4 

4 

4 

10  

0 2  

6 

4 8  

5 

5 

4 2  

UNITS 

E A 

E A 

E A 

~ I O R I W  

NUMBER 

2 

2 

2 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

SEAlRR 

TOTAL $ 

ONT 

B 

24 

1 6  

DESCRIPTION 

SENSOR 

MIRRORS 

EQUALIZER 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

PART 

NUMBER 

TM100-38O@OOO-Q 

256-820101 2 

220V 870201 0A 

NUM 

128 

129 

130 

1 Ssp 93 

1 Ssp 9 3  

1 Ssp 93  

1 Sep 93  

1 Sep 93  

1 Sep 93  

1 Sep 93  

1 Sep 93  
- - 

1 Sep 93 

1 Sep 93  

1 Sep 93  

1 Sep 93  

1 Sep 93  

1 Sep 93 

1 Sep 93  

1 Sep 93  

1 Sep 93 

1 Sep 93  

1 Sep 93  

1 Ssp 93  

1 Sap 93  

1 Sep 93  

1 Sep 93  

1 Sep 93  

1 Sep 93  

1 Sep 93  

1 Sep 9 3  

1 Sep 93 

1 Sep 93  

1 Sep 93  

1 Ssp 93  

1 Ssp 93  

3 29 KRAZ VALVE 236-100701DV E A 

3 30  KRAZ VALVE 236-100701 5 V4 E A 

3 31 KRAZ ROD PUSH 236-10071 76-A E A 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10  

11 

12 

13  

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

UNIT 

NAME 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

TOTAL COST US DOLLARS 

ENGINE 

SHIM 

SHIM 

SHIM 

CLIPS 

ENG RING SETS 

ENG MOUNTS 

SHAFT 

BLOCK 

RING 

RING 

OIL INS 

PIPE 

PIPE 

CYL WIPER COLLAR 

HEAD C76G 

RING 

PACKING 

PACKING 

LINER CYLINDER 

ROCKER ARM 

RING 

SEAL 

238M 10001 86  

238 1000102 B2R1 

238 1000102 82 

23831000104 V2 

256 1001005 A1 

236-1000106 82  

236 1001008 01 

2383 1000107V2 

238 100201 2 82 

236 100202 A 

236 1002040 

236 1002272 

238 1003290 V 

238 1003291 V 

236 1002314 B 

238 100301 3 D 

237 10031 14  V 

238 1003210 V2 

238 1003270 

236-1 004008 

236 1004045V2 

400-1 004030-80 

1201 1005034-83 

E A 

€A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

EA 

E A 

E A 

E A 

E A 

€A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

GEAR 

COLLAR 

SHAFT 

SPACERS 

236 1005030-A 

236-10051 60-A2 

238 1006015 0 2  

236 1006026-AR 

236-1006037 AR 
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PROJ 

SEAlRR 

TOTAL $ 

HEAT and POWER 

TOTAL 

COST$ 

c* 

NO 1 

SOURCE 

CNTRY 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

MATERIALS 

NEED 

DATE 

1 Ssp 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Sep 93 
- -  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sap 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

PART 

NUMBER 

2361008050 

238T 1009040 

236-101 1014-V3 

157 101 301 0-A 

2568 101 3408-8 

201 T 1 105540 

240 1106210 

236Tl106288 A 2  

2 3 6 1  02940 

236-1029268 B 

236 1 104308 V 

80061111005 

60-1 1 1  1074 01  

2606 11  12010 0 2  

2 6  111211 

201T 1117038 

09000 1121010000  

2581201010 
- - -  

2568 1203002 

256 B1 1203096 

2568 1203039 

2568 1301008 10 

256 1302025 

256-1 302139 

2148 1303010 

255 130301 2 

256 1303016 

236-1 30701 0 A 3  

236-1 307029 A 

236-1 307090 

25 6411 1404  

6421 1403 

236-1308011 6 2  

2381601690  G 

238 1601094 

AND SPARE PARTS LIST 

COMMENTS 

- 

- 

UNITS 

€A 

E A 

€A 

E A 

E A 

€A 

€A 

EA 

€A 

€A 

E A 

E A 

€A 

E A 

E A 

€A 

EA 

€A 

E A 

EA 

€A 

€A 

€A 

E A 

€A 

E A 

E A 

EA 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

DESCRlKlON 

PACKING 

PACKING 

PUMP 

RADIATOR 

EXHAUST PIPE 

ELEMENT FILTER 

WMP 

PUMP 

COLLAR 

112 HUB COUPLING 

PIPE ----- 
PUMP 

PLUNGER RODS 

INJECTOR 

SPRAYER 

FILTER 

COUPLING 

MUFFLER 

PACKING 

SLEEVE 

PACKING 

RADIATOR 

ENG MOUNTS 

ENGI MOUNTS 

RODS 

RODS 

EXHAUST PIPE 

WMP 

SET 

COLLAR 

BELTS 

BELTS 

MOTOR 

DISCS 

DISCS 

MORRSION KNUDSEN COMPANY 

LOC 

BA 

BA 

BA 

BA 

BA 

8A 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

QNT 

5 

5 

1 

1 

1 6  

6 0  

1 

1 

1 0  

0 5  

2 -- 
0 6  

1 5  

28 

2 8  

2 0  

0 2  

1 
- - 

1 0  

2 5  

4 

2 

1 

1 

3 

2 

0 6  

2 5  

5 

8 

2 0  

20 

0 6  

1 

1 

mioarn 

NUMBER 
r 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

EMERGENCY 

UNIT 

COST$ 

NUM 

32  

3 3  

34 

3 5  

3 6  

3 7  

3 8  

39 

4 0  

41 

42 

4 3  

4 4  

45  

4 6  

47  

UNIT 

NAME 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

4 8  

49  

50 

51  

52 

53 

54  

55 

56  

57  

5 8  

59  

6 0  

61  

62  

6 3  

64 

65 

6 6  



ALL MINES TABLE 1 5 1 SOURCEBASIS 

MORRSION KNUDSEN COMPANY EMERGENCY HEAT and POWER PROJ NO 1 MATERIALS AND SPARE PARTS LIST 
r 

mmmn 

NUMBER 

3 

3 

3 

3 

3 71 KRAZ GEAR BOX 236NT 1700003 URK 1 Sep 93 --- ------ 
3 72 KRAZ BOX 257 18000020-V2 €A 0 2  BA URK 1 Sep 93  

3 78 KRAZ SUPPORT 21 0 2204080 82 E A 1 BA URK 1 Sep 93 

3 79 KRAZ REAR DRIVE AXLE 255P 240001502 E A 1 BA URK 1 Sap 93  

3 80 KRAZ SETOFGEARS 2568 2402020 E A 0 2  BA URK 1 Sep 93 

3 81 KRAZ DIFFERENTIAL SEAL 210-2402052 A1 E A 6 BA URK 1 Ssp 93 

3 82 KRAZ DIFFERENTIAL 200 2403010 A2 E A 0 4  BA URK 1 Ssp 93 

3 83 KRAZ FLANGE 200-2403072 B1 EA 0 4  BA URK 1 Sep 93 

3 84 KRAZ AXLE 2550-250001 5 02  E A 0 2  BA URK 1 Sep 93 

3 85 KRAZ SHOCK ABSORBER 25681 290201 2 E A 2 BA URK 1 Sep 93 

3 86 KRAZ 1 ST PLATE 2558 2902074 01 E A 2 BA URK 1 Ssp 93 

3 87 KRAZ 2ND PLATE 2558 2902076 01 E A 2 BA URK 1 Sep 93 

3 88 KRAZ SHOCK SPRINGS 500 2905006 EA 5 BA URK 1 Sep 93 

3 89 KRAZ SHOCK ABSORBER 2568 291 201 2 11 E A 2 6  BA URK 1 Ssp 93 

3 90 KRAZ CONN BRACKETS 219 2912408 E A 6 BA URK 1 Sep 93 

3 9 t  KRAZ EQUALIZER 2568 291 8005 E A 3 B k  URK 1 Ssp 93  

3 92 KRAZ SHAFT 2568 29 1 8054 E A 0 4  BA URK 1 Sep 93  

3 93 KRAZ ROD 214 2919011 02  E A 5 BA URK 1 Sep 93 

3 94 KRAZ ROD 210 291901 2 03  E A 5 BA URK 1 Sep 93 

3 95 KRAZ BUSHING 200 3001016 E A 4 BA URK 1 Sep 93  

3 96 KRAZ SEAL 200-31 03035 E A 1 4  BA URK 1 Sep 93 

3 97 KRAZ SEAL 210 3104036 E A 1 4  BA URK 1 Sep 93  

3 98 KRAZ COlTER PINS 200-31 04050-A E A 50 BA URK 1 Sep 93 

3 99 KRAZ CO'TTER PINS 200-31 04050-A €A 50  BA URK 1 Sep 93  

3 100 KRAZ RELAYS 500-3401 005 D E A 0 5  BA URK 1 Sep 93  

3 101 KRAZ lHYD BOOSTER BRAKES 2568 3405010-14 E A 1 BA URK 1 Sep 93  

T? 
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DESCRIPTION 

DISCS 

DISCS 

BRAKE FRICTION PLATE 

COUPLING 

NUM 

67 

68 

69 

70 

PART 

NUMBER 

238 1601 130-8 

238-1 601 131 

236-1601 13EA3 

236 1601 180-82 

UNIT 

NAME 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

UNITS 

E A 

E A 

E A 

E A 

UNIT 

COST$ 

QNT 

1 

1 5  

5 

1 

LOC 

BA 

BA 

BA 

BA 

TOTAL 

COST$ 

NEED 

DATE 

1 Sep 93  

1 Ssp 93  

1 Ssp 9 3  

1 Sep 93 

COMMENTS SEAIRR 

TOTAL $ 

SOURCE 

CNTRY 

URK 

URK 

URK 

URK 
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MORRSION KNUDSEN COMPANY EMERGENCY HEAT and POWER PROJ NO 1 MATERIALS AND SPARE PARTS LIST 

COMMENTS UNIT 

COST$ 

UNITS 

€A 

€A 

E A 

E A 

E A 

€A 

E A 

E A 

E A 

€A 

E A 

PART 

NUMBER 

236-1 0001 06-62 

236-100100&01 

2383 1000107 V2 

238 100201 2 82 

236-100202 A 

236 1002040 

236 1002272 

238 1003290V 

238 1003291 V 

236 1002314 B 

238 1003013D 

mio~in 

NUMBER 
I 

3 

3 

3 - 
3 

3 - 
3 

3 

3 

3 

3 

3 

- - - - .  

TOTAL 

COSTS 

NEED 

DATE 

1 Ssp 93 

1 Sap 93 

1 Sep 93 

1 Ssp 93 

1 Sep 93 

1 Sap 93 

1 Sep 93 

1 Sep 93 

1 Ssp 93 

1 Sep 93 

1 Sep 93 

SEAIRR 

TOTAL $ 

E A 

E A 

E A 

E A 

€A 

E A 

E A 

EA 

E A 

E A 

E A 

E A 

E A 

E A 

QNT 

20 

3 

0 8  

0 4  

5 

4 

1 

1 

1 

4 

1 

237 10031 14-V 

238 1003210 V2 

238 1003270 

236 1004008 

236 1004045 V2 

400 1004030 80 

201 1005034 83 

236 1005030A 

236 1005160 A 2  

238 1006015 6 2  

236-1 006026-AR 

236-1006037 AR 

236 1007010-V 

236-1007015 V4 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

- 
URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

SOURCE 

C N ~ R Y  

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

LOC 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

DESCRIPTION 

ENG RING SETS 

ENG MOUNTS 

SHAFT 

BLOCK 

RING 

RING 

OIL INS 

PIPE 

PIPE 

CYL WIPER COLLAR 

HEAD C76G ----- 

NUM 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

1 

10 

10 

16 

4 

4 

4 

4 

10 

0 2  

6 

4 8  

5 

5 

UNIT 

NAME 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 - 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SO 

4 2  

5 

5 

1 

1 

1 6  

€0 

1 

1 

10 

RING 

PACKING 

PACKING 

LINER CYLINDER 

ROCKER ARM 

RING 

SEAL 

GEAR 

COLLAR 

SHAFT 

SPACERS 

SPACERS 

VALVE 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

1 Ssp 93 

1 Sep 93 

1 Sep 93 

1 Ssp 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sap 93 

1 Sep 93 

1 Ssp 93 

1 Ssp 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sap 93 

SO 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ - -- 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

ROD WSH 

PACKING 

PACKING 

PUMP 

RADIATOR 

EXHAUST PIPE 

ELEMENT FILTER 

PUMP 

w MP 

COLLAR 

236 1007176-A 

236-1008050 

238T 1009040 

236-101 1014 V3 

157 1013010 A 

2568 1013408 8 

201 T 1 105540 

240-1 106210 

23611 1 0 6 1 8 a ~ 2  

236-1 02940 

€A 

EA 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 



ALL MINES TABLE 1 5-1 SOURCEBASIS 

3 72 KRAZ BOX 257 18000020-V2 E A 0 2  SG URK 1 Sep 93 

3 73 KRAZ BOX 256-1 800020-V2 E A 0 2  SG URK 1 Sap 93 - - - -  7 - P  

3 74 KRAZ HEAD CROSS 131 2201025 A E A 2 SG URK 1 Ssp 93 

3 75 KRAZ SHAFT 527 2202010-16 E A 0 8  SG URK 1 Ssp 93 

s' 
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UNITS 

E A 

PART 

NUMBER 

236-10292688 

236-1 104308 V 

8006 1111005 

60-1 11 1074 01 

26061 11 2010-02 

26 111211 

201T 1117038 

09000 1121010000 

256-1 201010 

2568 1203002 

256 B1 1203096 

2568 1203039 

2568 13010081 0 

256-1 302025 

256-1 3021 39 

2148 1303010 

255 130301 2 

256-1 30301 6 

EMERGENCY HEAT and POWER 

TOTAL 

COST$ 

QNT 

0 5  

LOC 

SG 

DESCRIPTION 

112 HUB COUPLING 

PIPE 

PUMP 

PLUNGER RODS 

INJECTOR 

SPRAYER 

FILTER 

COUPLING 

MUFFLER 

PACKING 

SLEEVE 

PACKING 

RADIATOR 

ENG MOUNTS 

ENGI MOUNTS 

RODS 

RODS 

EXHAUST PIPE 

MORRSION 

m~own 

NUMBER 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

UNIT 

COST$ 

SGI 
SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

NUM 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

E A 

E A 

€A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

PROJ 

SEAlRR 

TOTAL $ 

KNUDSEN COMPANY 

UNIT 

NAME 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

2 

0 6  

15 

28 

28 

20 

0 2  

1 

10 

2 5  

4 

2 

1 

1 

3 

2 

0 6  

MATERIALS 

NEED 

DATE 

1 Sep 93 

1 Ssp 93 

1 Sep 93 

1 Ssp 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 5.9~ 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

NO 1 

SOURCE 

CNTRY 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

AND SPARE PARTS LIST 

COMMENTS 

a 
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'-2 

AND SPARE PARTS LIST 

COMMENTS 

- 

MATERIALS 

NEED 

DATE 

1 Ssp 93 

1 Sep 93 

1 Sep 93 

1 Ssp 93 

1 Sep 93 

1 Sep 93 

1 Sap 93 

1 Sep 93 

1 Sep 93 

1 Ssp 93 

1 Ssp 93 

1 Sep 93 

1 Ssp 93 

1 Sep 93 

1 Ssp 93 

1 Sep 93 

1 Sap 93 
-- 

1 Sep 93 

1 Sap 93 

1 Sep 93 

1 Sep 93 

1 Ssp 93 

1 Ssp 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Sep 93 

1 Ssp 93 

1 Ssp 93 

1 Ssp 93 

PROJ 

SEAlRR 

TOTAL $ 

NO 1 

SOURCE 

CNTRY 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

URK 

EMERGENCY 

UNIT 

COST$ 

HEAT and POWER 

TOTAL 

COST$ 

QNT 

0 8  

0 8 

1 

1 

0 2  

6 

0 4  

0 4  

0 2  

2 

2 

2 

5 

2 6  

6 

3 

0 4  

5 

5 

4 

1 4  

1 4  

50 

50 

0 5 

1 

1 

1 

30 

0 8  

30 

0 8  

2 

2 

1 

UNITS 

€A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

€A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 
E A 

E A 
E A 

E A 

E A 

E A 

E A 
€A 

E A 

E A 

E A 
E A 
E A 

E A 

E A 
€A 

E A 

LOC 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SO 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

PART 

NUMBER 

2106 2202045 04 

210G 2204010-1 6 

210-2204080-82 

255P 2400015 02 

2568 2402020 

210-2402052 A1 

200 2403010-A2 

200-2403072 81 

2550 2500015 02 

25681 290201 2 

2558 290207401 

2558 290207601 

500 2905006 

2568 291 201 2 11 

21 9 291 2408 

2568 291 8005 

2568 291 8054 

214 2919011 02 

210 291901 2 03 

200 3001 01 6 

200 3103035 

210 31 04036 

200-31 04050 A 

200 3104050 A 

500 3401 005 D 

2568 3405010 14 

2558 340501 6 

2568 34071 99 

200-3501 105 

210 3501 136 A2 

200-3502105 A 

130 3509009 11 

4573711587 

1112 3702 

VK318T 3704000 

DESCRIPTION 

DRIVE SHAFT 

SHAFT 

SUPPORT 

REAR DRIVE AXLE 

SETOFGEARS 

DIFFERENTIAL SEAL 

DIFFERENTIAL 

FLANGE 

AXLE 

SHOCK ABSORBER 

1 ST PLATE 

2ND PLATE 

SHOCK SPRINGS 

SHOCK ABSORBER 

CONN BRACKETS 

EQUALIZER 

SHAFT 

ROD 

ROD 

BUSHING 

SEAL 

SEAL 

COTTER PINS 

COTTER PINS 

RELAYS 

HYD BOOSTER BRAKES 

DISTRIBUTOR 

W MP 

FRlC PLATES SHOE 

LEVER 

FRlC PLATES SHOES 

COMPRESSOR 

GENERATOR 

REGULATOR 

SWITCH 

KNUDSEN COMPANY 

UNIT 

NAME 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 
- 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

KRAZ 

MORRSlON 

PRIORIT* 

NUMBER 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

NUM 

76 

77 

78 

79 

80 

81 

82 

83 

64 

85 

86 

87 

88 

89 

90 

91 

92 

93 

94 

95 

96 

97 

98 

99 

100 

101 

102 

103 

104 

105 

106 

107 

108 

109 

110 
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MORRSION KNUDSEN COMPANY EMERGENCY HEAT and POWER PROJ NO 1 MATERIALS AND SPARE PARTS LIST 

3 129 KRAZ MIRRORS 256 820101 2 E A 3 SG URK 1 Ssp 9 3  

3 130 KRAZ EQUALIZER 220V 8702010A EA 0 2  SG URK 1 Sep 9 3  

3 131 KRAZ TOTAL COST US DOLLARS SG $11 000 URK 1 Sep 9 3  

1 50 EXPLOSIVES AN BLASTING PAILL TONNE 1 600 BA $190 00 $304 000 SWD SPLIT so% 1 SEPT 83 SOY 1 JW EM - 
1 53 EXPLOSIVES ENULSION KG BA $ 0  6 6  $132 000 SWD 1 Ssp 9 3  

1 51 EXPLOSIVES AN BLASTING PRlLL TONNE 1 000 SO $190 00 $190 000 SWD SPLIT sow i ~ E P T  83 SO% I JW EM 

1 52 EXPLOSIVES 5 x30 (20KG) BAGGED EMULSION KG mrn S@ $ 0  6 6  $330 000 SWD 1 Sep 93 

1 1 DUMPCAR SIDE PANELS 634 0 1  000 0 cb E A 8 BA POL 1 Ssp 9 3  - 
1 2 DUMPCAR FRONTPANEL 6 3 4 0 4 0 0 0 3  E A 8 BA POL 1 Sep 9 3  

1 3 DUMPCAR PANEL LOCKS LEFT 634 0 1  010-2 E A 8 BA POL 1 Sep 9 3  

1 4 DUMPCAR PANELLOCKS RIGHT 634  01 020-2 E A 8 BA POL 1 Sep 9 3  

1 5 DUMPCAR PANEL SUPPORTS 634 0 1  150  cb E A 4 BA POL 1 Ssp 9 3  

1 - 6 DUMPCAR SINGLE ACTION CYLINDER 640-45 0 1 0  cb EA 6 4  BA POL 1 Sep 9 3  

1 7 DUMPCAR PISTON COLIARS 45  129 E A 200 BA POL 1 Sap 9 3  - 
1 8 DUMPCAR DOUBLE ACTION CYL 640-45 010-1 E A 8 BA POL 1 Sep 9 3  

1 9 DUMPCAR DOUBLE ACTION PISTON -45 105 2 E A 4 BA POL 1 Sep 9 3  

1 1 0  DUMPCAR DISTRIBUTION VALVES 372 000 1 9 EA 1 2 0  BA POL 1 Sep 9 3  

SOURCE 

CNTRY 

URK 

URK 

URK 

URK 

URK 

NEED 

DATE 

1 Sap 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Sap 9 3  

1 Ssp 9 3  

COMMENTS PART 

NUMBER 

2501 370805 

P305 3709000 

P39 3 7  1000-T 

4 5 7 3 7 5  1471 

RC103-3708000 

QNT 

2 6  

1 5  

1 5  

2 5  

1 

DESCRIPTION 

ELECTRO BRUSHES 

SWITCH 

SWITCH 

STARTER 

RELAY 

~RIORIW 

NUMBER 
I 

3 

3 

3 

3 

3 

UNIT 

COST$ 

UNITS 

E A 

E A 

E A 

E A 

E A 

LOC 

SO 

SG 

SG 

SG 

SG 

NUM 

111 

112 

113 

115 

TOTAL 

COST$ 

UNIT 

NAME 

KRAZ 

KRAZ 

KRAZ 

1 1 4 K R A Z  

KRAZ 

SEAlRR 

TOTAL $ 
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MORRSION KNUDSEN COMPANY EMERGENCY HEAT and POWER PROJ NO 1 MATERIALS AND SPARE PARTS LIST 
COMMENTS QNT 

2 

2 

4 

16 

16 

4 

DESCRIPTION 

ROD EQUALIZER 

BOGGEY CONNECTOR 

SQ AXLE CAP ENDS 

OUTSIDE SPRING 

INSIDE SPRING 

SETSH ABSORBERS 

UNIT 

NAME 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

PAIORIN 

NUMBER 
r 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

NUM 

1 1  

12 

13 

14 

15 

16 

PART 

NUMBER 

522 00-003 0 

522 00 0 1 0  1 

74 1 0  116 

522 38 001 0 

522 38 002 0 

522 38 016 0 

40 

41 

4 2  

43 

44 

45 

UNITS 

E A 

E A 

€A 

E A 

€A 

E A 

LOC 

BA 

BA 

BA  

BA  

BA  

BA 

UNIT 

COST* 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

TOTAL 

COST* 

SOURCE 

CNTRY 

POL 

POL 

POL 

POL 

POL 

POL 

SEAlRR 

TOTAL $ 

AIR SPEED REDUCERS 

RING PACKING 

AIRDISTRIBUTOR 

PISTON COLLAR 

PISTON SPRING 

HOUSING ACC AIR 

NEED 

DATE 

1 Ssp 93 

1 Ssp 93 

1 Sep 93 

1 Ssp 93 

1 Ssp 93 

1 Ssp 93 

38 72 

482 000 

2 7 0  397 

2 7 0  397 

DR 483 00 

EA 

E A 

E A 

E A 

E A 

E A 

16 

40 

0 

4 

8 

12 

BA 

BA 

BA 

BA  

BA  

BA  

POL 

POL 

POL 

POL 

POL 

POL 

1 Ssp 93 

1 Ssp 93 

1 Sep 93 

1 Ssp 93 

1 s s p  93 

1 Ssp 93 
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PROJ 

SEAlRR 

TOTAL $ 

A N D  SPARE PARTS LIST 

COMMENTS 

NO 1 

SOURCE 

CNTRY 

POL 

POL 

POL 

POL 

POL 

POL 

POL 

POL 

POL 

POL 

POL 

POL 

POL 

POL 

POL 

POL 

POL 

POL 

POL 

POL 

POL 

POL 

POL 

POL 

POL 

POL 

POL 

POL 

POL 

POL 

POL 

POL 

POL 

POL 

POL 

HEAT and POWER 

TOTAL 

COST$ 

$200 000 

MATERIALS 

NEED 

DATE 

1 Ssp 9 3  

1 ssp 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Sep 93  

1 Sep 9 3  

1 Sap 93  

1 Sep 93  

1 Sep 93  

1 Sep 93  

1 Sep 9 3  

1 Sep 93  

1 Sep 93  

1 Sep 9 3  

1 Sep 93  

1 Sep 93  

1 Sep 9 3  

1 Ssp 93  

1 Sep 93  

1 Sep 93  

1 Sap 93  

1 Sep 93  

1 Sep 93  

1 Sep 93  

1 Sep 93  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 93  

1 Sep 93 

1 Ssp 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Sep 9 3  

EMERGENCY 

UNIT 

COST$ 

QNT 

12  

12  

12  

60 

12  

12  

12  

12  

6 

9 6  

300 

12 

6 

30  

3 

3 

6 

24 

24 

6 

30  

30  

12  

4 8  

4 8  

900 

6 

6 

3 

24 

18  

6 

12 

6 

UNITS 

€A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A - 
E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A - - - - - - - - - -  
E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

€A 

EA 

E A 

E A 

LOC 

BA 

BA 

BA 

BA 

B A 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SO 

SO 

SO 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

PART 

NUMBER 

VR 483 000 

VR 4 8 3 0 0 0  

522 10 050-1 

634 01 000-0 cb 

634 0 4  000  3 

634 01  010-2 

634 01  020-2 

634 01  150 cb 

640 45  010  cb - 

45 129 

6 4 0 4 5  010  1 

640 45  105 2 

372 000  1 9 

522 0 0  003  0 

522 00 010 1 

74 1 0  116 

522 38  001 0 

522 38  002 0 

5 2 2 3 8 0 1 6 0  

4686-6061 40-01 6 

46  0 3  015 

61 4 0  133 

61 40  110 

61 4 0  120 

T Y 3 8 1 1 4 7 9 7 2  

61 1 0 0 4 6  

W 51 9 0 7  

522 00 020-1 

106 00 00 

1 0 6 0 1  002 

106 01 003 0 

DESCRIPTION 

BRAKE CYL PARTS 

PIPES 

REGULATOR ARM 

CAR CONNECTOR HOSE 

TOTALCOST US DOLLARS 

SIDE PANELS 

FRONT PANEL 

PANEL LOCKS LEFT 

PANEL LOCKS RIGHT 

PANEL SUPPORTS 

SINGLE ACTION CYLINDER 

PISTON COLLARS 

DOUBLE ACTION CYL 

DOUBLE ACTION PISTON 

DISTRIBUTION VALVES 

ROD EQUALIZER 

BOGGEY CONNECTOR 

SQ AXLE CAPENDS 
- 

OUTSIDESPRING 

INSIDE SPRING 

SET SH ABSORBERS 

FRAME 

SMALL BRAKE LOCKS 

PUSH RDS BRAKE PDS 

FRAME ENDS RIGHT 

FRAME ENDS LEFT 

BRK PADS COMP POLY 

WHEEL PAIRS 

WHEEL PACKING COVER 

BOGGEY CONNECTORS 

DISTRIBUTOR VALVE 
- -  

AUTOMATIC COUPLING 

AUTO COUPLING HEAD 

COUPLING LOCK 

LOCK HOLDER 

KNUDSEN COMPANY 

UNIT 

NAME 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

MORRSION 

~ R I O M N  

NUMBER 
I 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

NUM 

46 

47 

4 8  

49  

5 0  

1 

2 

3 

4 

5 

6 

7 

8 

9 

10  

11 

12  

13  

14  

15 

16  

17 

18  

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 
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DESCRIPTION 

COUPLING TRIPPER 

COUPLING HINGE PINS 

COUPLING SHOCK ABS 

COUPLING SHOCK SLIDE 

COUPLING SH AB LK 

DOOR ACTLATOR ARMS 

DOOR ACTUATOR ARMS 

DOOR ACNATOR ARMS 

ENDVALVE 

AIR SPEED REDUCERS 

RING PACKING 

AIR DISTRIBUTOR 

PISTON COLLAR 

PISTON SPRING 

HOUSING ACC AIR 

BRAKE CYL PARTS 

PIPES 

REGULATOR ARM 

CAR CONNECTOR HOSE 

TOTALCOST US DOLLARS 

PUMP STATION 

WLLEY HOIST 

WLLEY IDLER 

BELTS 

FRONTPLATE 

VIBRATOR SCREEN 

SCREEN SPRINGS 

REDUCTION GEAR BOX 

ROLLARS 

ROLLARS 

ROLLARS 

ROLLARS 

ROLLARS 

REDUCTION GEAR BOX 

CONVEYOR BELTS 

CONVEYOR BELTS 

UNITS 

€A 

E A 

€A 

E A 

E A 

EA 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

EA 

E A 

E A 

E A 

€A 

EA 

€A 

E A 

E A 

E A 

E A 

EA 

€A 

€A 

EA 

E A 

€A 

EA 

M 

M 

KNUDSEN COMPANY 

UNIT 

NAME 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

DUMPCAR 

COAL LOAD 

COAL LOAD 

COAL LOAD 

COAL LOAD 

COAL LOAD 

COAL LOAD 

COAL LOAD 

COAL LOAD 

COAL LOAD 

COAL LOAD 

COAL LOAD 

COAL LOAD 

COAL LOAD 

COAL LOAD 

COAL LOAD 

COAL LOAD 

MORRSION 

~ I O R I W  

NUMBER 
I 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 
1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

LOC 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

PART 

NUMBER 

106  0 1  00SO 

10600-012 0 

106-00-001 

106-02 00-2 

106-00 002 2 

634 46-010 

634 4 6  020-2 

634 4 6  0 3 0  

38  72 

482 000 

270 397  

270 397 

DR 483  00 

VR 483  000 

VR 483 000  

522 1 0  050-1 

CMJ V3A00 OCY 2 

3460 0 3  0360013430 11  2 

3460 0 3  0360013430 11  0 

3460 00 005 0 2  

7204 001 

1RO 7 2  

MY25 A M  01 0 3  160 

200001 0 1  00 04 

200022 0 1  00 04 

1E4 952 306  

1E4 992 11CB 

1E4 954 3CB 

KS l  300 

B l o o 0  

5 1 4 0 0  

W T  

1 2  

1 8  

12  

6 

24 

2 4  

24 

12  

3 0  

24 

6 0  

0 

6 

12 

1 8  

1 8  

18  

1 8  

9 0  

1 

4 

20 

20 

1 

2 

6 

1 

1000 

1000 

100 

6 0  

3 0  

1 

400 

300 

NUM 

31  

3 2  

3 3  

34 

35  

3 6  

37 

38  

39  

4 0  

41  

4 2  

4 3  

4 4  

4 5  

4 6  

4 7  

4 8  

49  

5 0  

1 

2 

3 

4 

5 

6 

7 

8 

9 

10  

11 

12 

1 3  

1 4  

15 

16 

EMERGENCY 

UNIT 

COSTS 

HEAT and POWER 

TOTAL 

COST$ 

$300 000 

PROJ 

SEAlRR 

TOTAL t 

NO 1 

SOURCE 

CNTRY 

POL 

POL 

POL 

POL 

POL 

POL 

POL 

POL 

POL 

POL 

POL 

POL 

POL 

POL 

POL 

POL 

POL 

POL 

POL 

POL 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

MATERIALS AND SPARE PARTS LIST 

NEED 

DATE 

1 Ssp 9 3  

1 Ssp 9 3  

COMMENTS 

1 

1 Sep 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Sap 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Sep 93)  

-- -- 

1 Ssp 9 3  

1 Sap 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Sep 9 3  



ALL MINES TABLE 1 5 1 SOURCEBASIS 

Page 20 OF 50 ALLMSOR XLS 4122193 5 00 P M  
3 

9 

UNITS 

M 

E A 

E A 

EA 

€A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

EA 

E A 

E A 

€A 

E A 

E A 

E A 

E A 

PART 

NUMBER 

8 1  200 

4A3556V3 160 

4AM200M6Y3 22 

A0102 12 6-6 4 24/37 

A0102 12  &3-4 24/35 

5460 00 004 60  

8752 79 

8752 79 

3450 01  01 1 

GOST 5721 75  

3400 0 0  005 02  

3430 0 4  200 7 

3430 11 200 0 0  

3430 11 007 0 0  

741 5 53  050 0 0  

GUCL 72  0 0  

GUCL 72 0 0  

D50 17  101 cb 1 

D50 27 104 cb 

D 5 0 2 7  204cb 2 

D50 27 209 cb 1 

D5O 12  3 01  
- - - - 

D50 11 01  

D50 10  111 

D50 34 114 01 

D50 27 200cb 

KT6-06-001 cb 2 

KT6 0 6  001 cb 2 

KT6 06-033 2 

KT6-08021 

T33 55 6 cb 

b 2240 

b 1250 

MORRSION 

mamw 

NUMBER 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

KNUDSEN COMPANY 

UNIT 

NAME 

COAL LOAD 

COAL LOAD 

COAL LOAD 

COAL LOAD 

COAL LOAD 

COAL LOAD 

COAL LOAD 

COAL LOAD 

COAL LOAD 

COAL LOAD 

COAL LOAD 

COAL LOAD 

COAL LOAD 

COAL LOAD 

COAL LOAD 

COAL LOAD 

COAL LOAD -- 
COAL LOAD 

COAL LOAD 

D TRAIN 

D TRAIN 

D T R A l N  

D TRAIN 

D TRAIN 
- 

D TRAIN 

D TRAIN 

D TRAIN 

D TRAIN 

DTRAIN 

D TRAIN 

DTRAIN 

DTRAIN 
I 

DTRAIN 

NUM 

17 

18  

19 

20 

21 

22 

23 

24 

25 

26 

27 

1 

2 

3 

4 

5 

6 

7 

QNT 

400 

1 

2 

1 

1 

4 

4 

4 

2 

2 

4 

8 

8 

8 

1 

1 

1 

500  

5 0  

100 

1 0  

30  
-- 

3 0  

40  

5 0  

10  

5 0  

5 0  

2000 

500 

100 

100 

100  

DESCRIPTION 

CONVEYOR BELTS 

CONVEYOR DR MOTORS 

CONVEYOR DR MOTORS 

CONVEYOR DR MOTORS 

CONVEYOR DR MOTORS 

CRUSHER SPRING 

CRUSHER COLLAR 

CRUSHER COLLAR 

CRUSHERSHIM 

CRUSHER BEARING 

TOTALCOST US DOLLARS 

BUSHING 

FRONT PLATE 

DISC 

DISC 

DRIVE UNIT LEFT SIDE 

VIBRATOR LEFT 

VIBRATOR RIGHT 

TOTAL COST US DOLLARS 

DISTRIBUTER 

WMP ELEMENT 

SEAL 

DIRECTIONAL VALVE 

OIL PUMP 
- - 

WATER PUMP 

SHOCK 

SEAL 

REGULATOR 

OUTLET VALVE 

INLET VALVE 

SPRING VALVE 

INLET FILTER 

 DRIVE HUB 

NO 1 

SOURCE 

CNTRY 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

D TRAIN BELT 

D TRAIN  BELT 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 " 
1 

1 

LOC 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

B A 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SO 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

8 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10  

11 

12  

13 

14 

15 

16  

MATERIALS 

NEED 

DATE 

1 Sep 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Ssp 93  

1 Sep 9 3  

1 Ssp 93  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 93  

1 Ssp 93  

1 Sep 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Sap 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 93  

1 Ssp 9 3  

1 Ssp 9 3  

1 Ssp 93  

EMERGENCY 

UNIT 

COST$ 

AND SPARE PARTS LIST 

COMMENTS 

- - 

HEAT and POWER 

TOTAL 

COST$ 

$315 000  

$35 000 

PROJ 

SEAlRR 

TOTAL $ 
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SOURCE 

CNTRY 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

SEAlRR 

TOTAL $ 

I 

31 001 008 34 

TOTAL 

COST$ 

1 

1 

1 

1 

1 

1 

1 

1 

1 

NEED 

DATE 

1 Ssp 93 

1 Ssp 93 

1 Ssp 93 

1 ssp 93 

1 Ssp 93 

1 Sep 93 

1 Sep 93 

1 Ssp 93 

1 Ssp 93 

1 Ssp 93 

1 Sep 93 

1 Ssp 93 

COMMENTS 

--- 

PART 

NUMBER 

3 3 5  30 101 

15 

16 

17 

18 

19 

37 

40 

1 

2 

UNITS 

EA 

DESCRIPTION 

SHOCK ABSORBER SP 

w w n  

NUMBER 
I 

1 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

LOC 

SG 

QNT 

40 

DRILL PARTS 

DRILL PARTS 

DRILL PARTS 

DRILL PARTS 

DRILL PARTS 
7--- 

ELEC EQUIP 

EXPLOSIVES 

HEAT PLT 

HEAT PLT 

UNIT 

COST$ 

15 

5 0  

5 0  

5 0  

10 

1000 

4 0  

6 

200 

100 

NUM 

17 

UNIT 

NAME 

DTRAlN 

3 SPEED MOTOR 

WLL DOWN CABLE 

HYD PUMP 

HYD PUMP 

TOTAL COST US DOLLARS 

SYNC MOTOR 

AMMONIT 20mm CARRIDGES 

CHAIN 

HOLDER 

PRESS ELEC GAUGE 

SWITCHES 

SWITCHES 

SWITCHES 

COUPLES RAIL 

BRAKE SHOES 

AUTO COUPLINGS 

BAlTERY 

LAMP 

LAMP 

TOTAL COST US DOLLARS 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

TB12 

TBl 1 

TB1 4 

GEM 70-85 000 

GEM 2 421 1 

CA 3 

32TN 450 

PX50X50 

24 25 ---------- 

€A 

€A 

E A 

E A 

E A 

EA 

E A 

SET 

E A 

E A 

3X50+'1X16 

N 403E TY2 653260 70  

BG 12 22 MI TY2 0 5  

CDE 2 15 34 642 

9 0 8 0 0 0  

T9 0 5  002 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

D TRAIN 

D TRAIN 

D TRAIN 

D TRAIN 

D TRAIN 

D TRAIN 

D TRAIN 

D TRAIN 

D TRAIN 

D TRAIN 

D TRAIN 

E A 

M 

EA 

E A 

E A 

TONNE 

M 

E A 

2 5  

300 

2 5  

5 

1 

20 

125 

100 

BA 

BA 

BA 

BA 

B A 

BA 

OT 

BA 

BA 

$650 00 

$150 000 - -- 

$13000 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

1 Ssp 93 

1 Sep 93 

1 Ssp 93 

1 Ssp 93 

1 ssp 93 

1 Jan 94 

SPLIT 

1 ssp 93 

1 ssp 93 

60% 1 SEFT 83 60% 1 JW 94 
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1 17  HEAT PLT WASHER 16-1 0906  6 6  E A 0 1 BA CIS 1 Sep 9 3  

1 1 8  HEAT PLT WASHER 20 11371 6 6  E A 0 1 BA CIS 1 Sep 9 3  

1 1 9  HEAT PLT COlTER PIN 5 x 2 5  397  6 6  E A 0 1  BA CIS 1 Sep 9 3  

1 25 HEAT PLT SOCKSHING PAN DN 1 7  E A 1 BA CIS 1 Ssp 9 3  

1 26 HEAT PLT STEAM BOILER PARTS 1 0 8  0 6  SET 100 BA CIS 1 Sep 9 3  

1 27 HEAT PLT STEAM BOILER PARTS 1 0 8  0 5  E A 600 BA CIS 1 Sep 9 3  

1 26 HEAT PLT STEAM BOILER PARTS 3P 800  E A 2 BA CIS 1 Sep 9 3  

1 29 HEAT PLT BOILER CONVEC SEC KVTC 20-1 5 0  EA- 1 BA CIS 1 Sap 9 3  

1 30 HEATPLT TOTALCOST US DOLLARS B A $300 000 CIS 1 Ssp 9 3  

1 1 HEATPLT CHAIN 9 0 8 0 0 0  M 125 SG CIS 1 Sep 9 3  

1 2 HEAT PLT HOLDER T9 0 5  002 E A 100 SO CIS 1 Sep 9 3  
- - - - - - ,  

1 3 HEATPLT HOLDER T9 0 5  001 E A 100 SG CIS 1 Sep 9 3  

1 4 HEAT PLT HOLDER 6 3 0  2 E A 500 SG CIS 1 Sep 9 3  

1 5 HEAT PLT ROLLER 6 3 0  25 EA 300 SG CIS 1 Ssp 93 

1 6 HEAT PLT FRONT PACKING T I  9 7  01 001 E A 5 SG CIS 1 Sep 9 3  

1 7 HEAT PLT MIDDLE PACKING T I 9 7  01 0 0 2  E A 5 SG CIS 1 Ssp 9 3  

1 8 HEAT PLT END LEFT PACKING T82 0 1  0 0 1  E A 5 SG CIS 1 Ssp 9 3  

1 9 HEAT PLT RIGHTPACKJNG T82 01 002 E A 5 SG CIS 1 ssp 9 3  

DESCRIPTION 

HOLDER 

HOLDER 

ROLLER 

FRONT PACKING 

MIDDLE PACKING 

END LEFT PACKING 

RIGHT PACKING 

MIDDLE PACKING 

CONNECTING LINK 

SHAFT 

WASHER 

WASHER 

UNIT 

NAME 

HEAT PLT 

HEAT PLT 

HEAT PLT 

HEAT PLT 

HEAT PLT 

HEAT PLT 

HEAT PLT 

HEAT PLT 

HEAT PLT 

HEAT PLT 

HEATPLT 

HEAT PLT 

~ u o m n  

NUMBER 

1 

1 

1 

1 

1 

1 

1 
- 

1 

1 

1 

1 

1 

NUM 

3 

4 

5 

6 

7 

8 

9 

10 

13 

14 

1 5  

1 6  

PART 

NUMBER 

T9 0 5  0 0 1  

6 3 0 2  

6 30 25 

T I 9 7  0 1  001 

T I 9 7  0 1  0 0 2  

T82 01 001 

T82 0 1  002  

T82 0 1  003  

T82 00 01 8 

6 3 0  9 

T82 0 3  005  

12  1 0 9 0 6 6 6  

QNT 

100 

500  

300 

5 

5 

5 

~ - - ~  5 

5 

300 

300 

0 1 

0 1 

UNITS 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

EA 

LOC 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

UNIT 

COST$ 

TOTAL 

COST$ 

SEAlRR 

TOTAL $ 

COMMENTS SOURCE 

CNTRY 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

NEED 

DATE 

1 Sap 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Sap 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Sap 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  
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MORRSION KNUbSEN COMPANY EMERGENCY H E A T  and POWER PROJ N O  1 MATERIALS AND SPARE PARTS L IST 

NEED 

DATE 

1 Ssp 9 3  

COMMENTS SEAlRR 

TOTAL $ 

SOURCE 

CNTRY 

CIS 

UNIT 

COST$ 
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$300 000 

TOTAL 

COST$ 

UNITS 

E A 

QNT 

5 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

LOC 

SO 

PART 

NUMBER 

T82 0 1  0 0 3  

I 1 Ssp 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 ssp  9 3  

1 Sap 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

M 

E A 

EA 

EA 

SET 

E A 

E A 

E A 

TONNE 

TONNE 

TONNE 

TONNE 

TONNE 

TONNE 

TONNE 

TONNE 

TONNE 

TONNE 

TONNE 

TONNE 

SET 

SET 

E A 

E A 

300 

300 

0 1 

0 1 

0 1 

0 1 

0 1 

0 25 

0 25 

100  

0 5  

0 5  

1 

100 

600 

2 

1 

450  

300 

3 6  

3 6  

3 6  

3 6  

3 6  

9 

9 

9 

4 5 

3 6 

3 

3 

1 5  

1 5  

DESCRIPTION 

MIDDLE PACKING 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SO 

SG 

SG 

SG 

SG 

SG 

SG 

SO 

SG 

SG 

SG 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

8A 

BA 

BA 

BA 

BA 

BA 

T82 00 0 1 8  

6 3 0 9  

T82 0 3  005  

1 2  10906-66 

1 6  10906 6 6  

2 0  1 1371 6 6  

5 x 2 5  397 6 6  

5 x 2 8  397 6 6  

9 x 5 0  231 9 7 0  

9 x 2 7  231 9 7 0  

T82 0 3  000  

T82 0 7  000 

DN 1 7  

1 0 8  0 6  

1 0 8  0 5  

3P 800 

KVTC 20 150  

71  7 4  7 5  

7174 7 5  

12135 75  

12135 7 5  

41  3 3  5 4  

41  3 3  5 4  

2953 51  

2953 51  

1 1530-76 

1 1530-76 

19115 7 3  

UNIT 

NAME 

HEAT PLT 

miun 

NUMBER 

1 

CONNECTING LINK 

SHAFT 

WASHER 

WASHER 

WASHER 

WASHER 

COTTER PIN 

COTTER PIN 

COTlERPIN 

CHAIN 

FT SHFT WI HALF COUP 

END SHAFT 

SOCKSHING PAN 

STEAM BOILER PARTS 

STEAM BOILER PARTS 

STEAM BOILER PARTS 

BOILER CONVEC SEC 

TOTAL COST US DOLLARS 

RAIL TYPE P 50 

RAIL TYPE P65 

BEDING PLATE P 5 0  

BEDING PLATE P 65 

CONN PLATE P 50  

CONN PLATE P 65 

RR SPAKE P 5 0  

RAIL PLANGE P 50  

RAIL PLANGE P 65 

BOLTS&NUTS P 5 0  

BOLTS & NUTS P 65 

LOCK WASHER P 5 0  ------ 
TRACK SWITCH KO-RT 

TRACK SWITCH P65 LEFT 

Y RAIL P50-DIRECT LEFT 

Y RAIL P50-DIRECT RIGHT 

NUM 

1 0  

HEAT PLT 

HEAT PLT 

HEATPLT 

HEATPLT 

HEATPLT 

HEAT PLT 

HEAT PLT 

HEAT PLT 

HEATPLT 

HEAT PLT 

HEAT PLT 

HEAT PLT 

HEAT PLT 

HEAT PLT 

HEAT PLT 

HEAT PLT 

HEAT PLT 

HEAT PLT 

RAIL MAT 

RAIL MAT 

RAIL MAT 

RAIL MAT 

RAIL MAT 

RAIL MAT 

RAIL MAT 

RAIL MAT 

RAIL MAT 

RAIL MAT 

RAlL MAT 

RAIL MAT 

RAIL MAT 

RAIL MAT 

RAIL MAT 

RAIL MAT 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 
- 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 3  

1 4  

15 

1 6  

17  

1 8  

19  

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30  

1 

2 

3 

4 

5 

6 

7 

8 

9 

1 0  

11  

12  

1 3  

1 14  

1 15 

1 1 6  
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DESCRIPTION 

YRAlL P50-BENDED RIGHT 

RAIL INSOLATOR P50 

RAIL INSOLATOR P65 

CRESOTA SLEEPER 

TOTAL COST US DOLLARS 

RAIL TYPE P 5 0  

RAIL TYPE P 65 

BEDING PLATE P 5 0  

BEDING PLATE P 6 5  

CONN PLATE P 5 0  

CONN PLATE P 65 

RR SPAKE P 5 0  

RAIL PLANGE P 5 0  

RAIL PLANGE P 65 

BOLTSENUTS P 5 0  

BOtTS & NUTS P 65 

LOCK WASHER P 5 0  

TRACK SWITCH P50 RT 

TRACK SWITCH P65 LEFT 

Y RAIL P5O-DIRECT LEFT 

Y RAIL P50-DIRECT RIGHT 

YRAlL P50 BENDED RIGHT 

RAIL INSOLATOR P50 

RAIL INSOLATOR P65 

CRESOTA SLEEPER 

TOTALCOST US DOLLARS 

SIGNAL CABLE 

SIGNAL CABLE 

SIGNALCABLE 

SIGNAL CABLE 

SIGNAL CABLE 

SIGNAL CABLE 

SIGNAL CABLE 

SIGNALCABLE 

SIGNAL CABLE 

MORRSION 

mlomn 

NUMBER 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 -- 
I 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

I 

1 

1 

1 
d 

1 -~ 
1 

1 

1 

PART 

NUMBER 

7174 7 5  

71  7 4  75  

121 3 5  75  

121 3 5  7 5  

41  3 3  5 4  

41  3 3  5 4  

2953 5 1  

2953 51  

1 1530-76 

1 1530-76 

19115 7 3  

---------- 

GOST643875 

GOST6436 75  

GOST6436 7 5  

GOST6436-75 

GOST6436 75 

GOST6436-75 

GOST6436-75 

GOST6436-75 

GOST6436-75 

UNITS 

E A 

SET 

SET 

TONNE 

TONNE 

TONNE 

TONNE 

TONNE 

TONNE 

TONNE 

TONNE 

TONNE 

TONNE 

TONNE 

TONNE 

TONNE 

SET 

SET 

E A 

E A 

EA 

SET 

SET 

TONNE 

K M  

K M  

K M  

KM 

K M  

K M  

K M  

K M  

K M  

NUM 

1 7  

1 8  

1 9  

2 0  

21 

1 

2 

3 

4 

5 

6 

7 

8 

9 

1 0  

11  

1 2  

1 3  

14  

15 

16  

17 

18  

19 

20 

21 

1 

1 

2 

2 

3 

3 

4 

4 

5 

QNT 

1 5  

180  

165 

3 

1050 

700  

84 

84 

84 

84 

84 

21 

21 

21 

1 0  5 

8 4 

7 

7 

3 5  

3 5  

3 5  

420  

385 

7 

1 

1 

1 

1 

1 

1 

2 

2 

2 

KNUDSEN COMPANY 

UNIT 

NAME 

RAIL MAT 

RAIL MAT 

RAIL MAT 

RAIL MAT 

RAIL MAT 

RAIL MAT 

RAll  MAT 

RAIL MAT 

RAIL MAT 

RAIL MAT 

RAIL MAT 

RAIL MAT 

RAIL MAT 

RAIL MAT 

RAIL MAT 

RAIL MAT 

RAIL MAT 

RAIL MAT 

RAIL MAT 

RAIL MAT 

RAIL MAT 

RAIL MAT 

RAIL MAT 

RAIL MAT 

RAIL MAT 

RAIL MAT 

RR COMM 

RR COMM 

RRCOMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

LOC 

BA 

BA 

BA 

BA 

BA 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

EMERGENCY 

UNIT 

COSTS 

HEAT and POWER 

TOTAL 

COSTS 

$105 000 

$245 000 

PROJ 

SEAlRR 

TOTAL $ 

NO 1 

SOURCE 

CNTRV 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS - 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS -------- 
CIS 

CIS 

CIS 

CIS 

MATERIALS 

NEED 

OA7E 

1 Ssp 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 sop 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sap 9 3  

1 ssp  9 3  

1 Ssp 9 3  
~ 

1 Ssp 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Jan 9 4  

1 Ssp 9 3  

1 Jan 9 4  

1 Sep 9 3  

1 Jan 9 4  

1 Ssp 9 3  

1 Jan 9 4  

1 Ssp 9 3  

AND SPARE PARTS LIST 

COMMENTS 

I 
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MORRSlON KNUDSEN COMPANY EMERGENCY HEAT and POWER PROJ NO 1 MATERIALS AND SPARE PARTS LIST 

SEAlRR 

TOTAL $ 

PMIRIW 

NUMBER 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

7 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

NEED 

DATE 

1 Jan 94 

1 Sep 9 3  

1 Jan 94 

DESCRIPTION 

SIGNAL CABLE 

SIGNAL CABLE 

SIGNAL CABLE 

UNITS 

KM 

KM 

KM 

SOURCE 

CNTRY 

CIS 

CIS 

CIS 

COMMENTS PART 

NUMBER 

GOST6436-75 

GOST6436-75 

GOST6436-75 

UNIT 

COST$ 

NUM 

5 

6 

6 
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0 

11 

11 

12 

12  

13  

13  

14  

14  

15 

15 

16  

16  

17 

17 

18 

18 

19 

19 

20 

20 

21 

21 

22 

22 

QNT 

2 

2 

2 

TOTAL 

COST$ 

UNIT 

NAME 

RR COMM 

RR COMM 

RR COMM 

LOC 

BA 

BA 

BA 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

SWITCH RELAY 

SWITCH RELAY 

RECTIFIER 

RECTIFIER 

RESISTOR 

RESISTOR 

SWITCHING GEAR BOX 

SWITCHING GEAR BOX 

LAMPS FORLINZ 

LAMPS FOR LlNZ 

FRAMEWORK 

FRAMEWORK 

BONDING WIRE 

BONDING WIRE 

CONTROL WIRE 

CONTROL WIRE 

LAMPS FORTERM BD 

LAMPS FORTERM BD 

SWITCHING RELAY SET 

SWlTCHrNG RELAY SET 

INST FOR ELEC MEAS 

INST FOR ELEC MEAS 

RR LINZ LTS RED 

RR LlNZ LTS RED 

2162 00-V 

2162 0 0  V 

86  00 00V 

8 6  00 00V 

7165 

7165 

19402 00-00 

19402 00-00 

21 0 0 0 0  

21 DO-00 

144690000A 

144690000A 

261 16-00-00 

261 16-00-00 

E A 

E A 

E A 

EA 

EA 

EA 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

€A 

25 

25 

25 

25 

25 

25 

5 

5 

250 

250 

5 

5 

25 

25 

5 0  

5 0  

500 

500 

5 

5 

5 

5 

25 

25 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

1 Sep 93  

1 Jan 94 

1 Sep 93  

1 Jan 94 

1 Sep 93  

1 Jan 94 

1 Sep 9 3  

1 Jan 94 

1 Sep 9 3  

1 Jan 94 

1 Sep 9 3  

1 Jan 94 

1 Ssp 9 3  

1 Jan 94 

1 Sep 9 3  

1 Jan 94 

1 Ssp 9 3  

1 Jan 94 

1 Sep 9 3  

1 Jan 94 

1 Sep 93 

1 Jan 94 

1 Ssp 9 3  

1 Jan 94 
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NO 1 

SOURCE 

CNTRY 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

PROJ 

SEAlRR 

TOTAL $ 

MATERIALS 

NEED 

DATE 

1 Ssp 9 3  

1 Jan 9 4  

1 Ssp 9 3  

1 Jan 9 4  

1 Ssp 9 3  

1 Jan 94 

1 Ssp 9 3  

1 Jan 9 4  

1 Ssp 9 3  

1 Jan 9 4  

1 Ssp 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sap 9 3  

1 Sep 9 3  

1 Sap 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Sep 9 3  

EMERGENCY 

UNIT 

COSTS 

LOC 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

B A 

6 A 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SO 

SG 

SG 

AND SPARE PARTS LIST 

COMMENTS 

HEAT and POWER 

TOTAL 

COST$ 

$ 4  000 

$4 000 

MORRSlON KNUDSEN COMPANY 

~ D R I N  NUM UNIT DESCRIPTION PART 

N WBER NAME NUMBER 
1 

1 23 RR COMM RR LlNZ LTS GREEN 261 16-0300 

1 2 3  RR COMM RR LlNZ LTS GREEN 26116-0000 

261 16-00-00 

UNITS 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

KM 

KM 

KM 

K M  

K M  

KM 

K M  

E A 

E A 

E A 

E A 

E A 

EA 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

€A 

1 - 
1 

1 

1 

1 

1 

QNT 

2 5  

25 

20 

2 0  

1 0  

1 0  

15 

15 

1 

1 

1 

2 

2 

2 

1 5  

15 

15 

25 

25 

25 

25 

5 

250 

5 

25 

5 0  

500 

5 

5 

25 

2 5  

20 

1 0  

24 

25 

25 

26 

26 

27 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RRCOMM 

r $""4 

TOTAL COST US DOLLARS 

SIGNAL CABLE 

SIGNAL CABLE 

SIGNAL CABLE 

SIGNAL CABLE 

SIGNAL CABLE 

SIGNAL CABLE 

SIGNAL CABLE 

ROADTRANSFORMER 

ROAD TRANSPORMER 

SIGNAL TRANSFORMER 

SWITCH RELAY 

RECTIFIER 

RESISTOR 

SWITCHING GEAR BOX 

LAMPS FOR LlNZ 

FRAMEWORK 

BONDING WIRE 

CONTROL WIRE 

LAMPS FORTERM BD 

SWlTCHfNG RELAY SET 

INST FOR ELEC MEAS 

RR LlNZ LTS RED 

RR LlNZ LTS GREEN 

RR LlNZ LTS WHITE 

ELECTROMOTOR 

GOST6436 75  

GOST6436 7 5  

GOST6436 75  

GOST6436 7 5  

GOST6436 7 5  

GOST6436 75  

GOST6436-75 

NFT A 

NOVC 5A 

ST 6 

2162 00-V 

86-00 OOV 
- - 

7165 

19402 0 0  00 

21 0 0 0 0  

144690000A 

261 16-00-00 

261 16-00-00 

261 16-00-00 

RR LlNZ LTS WHITE 

ELECTROMOTOR 

ELECTROMOTOR 

SWITCHING ARM 

SWITCHING ARM 

TOTALCOST US DOLLARS 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 - 
1 

1 

1 

1 

1 

1 

1 

1 

1 

26116-00 00 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

M 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 

RR COMM 
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HEAT and POWER 

TOTAL 

COST$ 

$ 6  000 

PROJ 

SEAlRR 

TOTAL $ 

NO 1 

SOURCE 

CNTRY 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

MORRSION KNUDSEN COMPANY 

LOC 

SG 

SG 

OT 

OT 

OT 

OT 

OT 

D T  

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

EMERGENCY 

UNIT 

COST$ 

MATERIALS 

NEED 

DATE 

1 Ssp 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 sap 9 3  

1 Sep 9 3  

1 Sap 9 3  

1 Sap 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sap 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 93  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 ~ e p  9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

I Sep 93 

1 Sep 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Sep 9 3  OT 

AND SPARE PARTS LIST 

COMMENTS PART 

NUMBER 

PRK)R(TV 

NUMBER 
r 

1 

UNIT 

NAME 

RR COMM 

NUM 

26 

UNITS 

E A 

DESCRIPTION 

SWITCHING ARM 

QNT 

1 5  

SET 

E A 

E A 

E A 

E A 

E A 

SET 

SET 

SET 

E A 

SET 

E A 

SET 

ET 

SET 

SET 

SET 

SET 

E A 

€A 

€A 

E A 

EA 

E A 

E A 

SET 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

------------- 
2 25 

3 6  

3 6  

2 25 

7 5  

75 

15 

15 

15 

15 

3 

7 5  

15 

1 5  

22 5 
-- 

22 5 

22 5 

3 

15 

15 

7 5  

6 

9 - - - - - - - - - - - .  
75  

3 

7 5  

15 

3 0  

3 0  

7 5  

7 5  

7 5  

7 5  

RR COMM 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

S M  ENG PTS 

SMENG PTS 

SM ENG PIS  

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

S M  ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

27 

1 

2 

3 

4 

5 

6 

7 

8 

9 

1 0  

11 

12  

1 3  

14  

15 

16  

17  

1 8  

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32  

33  

TOTAL COST US DOLLARS 

ENGINE 

COTTER PINS 

COTTER PINS 

BLOCK ENGINE 

PACKING 

RINGS 

PACKING SETS UPPER 

PACKINGSETS LOWER 

PACKING SETS 

PACKING 

ENGINE REBUILD KIT 

GUSHING 

PACKING UPPER 

PACKING LOWER 

RING SETS 
-- - 

RING SETS 

RING SETS 

PISTON RING SETS 

GENERATOR BELT 

FAN BELTS 

WATER PUMP 

OIL PUMP 

CYLINDER LINER 

RING SETS 

CRANKSHAFT 

PISTON 

PACKING 

FILTER 

FILTER 

RING 

PACKING 

SPRAYER 

INJECTOR FllTlNGS 

D l 6 0  

1434 

2971 

5 1  0 1  2 c b  

40201 

40210 

A 2301 13160 c b n l  

A2301 1031 1 ------------- 
A23 01 1031 2 AN2 

1 4  0 2  101 cb 

1 0 2  1Ocp 

03325 

023  0 2  10002 AN1 

A23 0 10004 DN1 

A27 0 0  01  1 
- 

027 0 0  024  

A27 00 0 4 3  

03694 1 c p  

5X9X1090 

1 6 x 1  1 X I 6 5 0  

1 6 0 8  1 4 0 c p  

29 0 9  124 c p  

01466 

51  0 3  1 1 5 c p  

1 6 0 3 1 1 2 0 c p  

51  0 3  103  

700  40-2886 

A41 20 000-1 c p  

A41 10 000 0 2  

40843 

40269 

1 4 6 9  107 1 c p  

1 4 6 9 1 1 7 1 ~ ~  
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PROJ 

SEAlRR 

TOTAL $ 

HEAT and POWER 

TOTAL 

COSTS 

$90 000  

NO 1 

SOURCE 

CNTRY 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

LOC 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

AD 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SO 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

EMERGENCY 

UNIT 

COST$ 

UNITS 

EA 

EA 

E A 

E A 

E A 

E A 

E A 

€A 

€A 

SET 

E A 

E A 

€A 

€A 

EA 

E A 

E A 

€A 

E A 

EA 

EA 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

PART 

NUMBER 

29 0 2  30 c p  

1723  c p  

1304130101 c p  

M 149A 

113  110-70-11 

6 9  063701 

CT 230E 

111 3 0 0 0 1  1 0  

1 6  6 7  1 cp 

748  27 TOT CP 

SNC 180  6 5  

0 1250 65 

D 200-95 

NSC 3 

5KE 224 176A 

EKE 200 525 01A 

E8 205 3 2 0  

€ 8  205 320  

1 3 5  5 8  2 GOCT 8752 7 0  

EKE 21 1 0 2 3  

5KS 253  0 1  3 

5KE 224  0 1 4  

8KS 210 0 9 5  

8KS 255 000 

VKC 1116 

OG 81118 

D 320-50 

D 1250  6 5  

GNOM 1 0  1 0  

NSC 3 

FG 144146 

SHCGA 3 8  220 

K 20-30 

MATERIALS 

NEED 

DATE 

1 Ssp 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sop 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Ssp 93  

1 Ssp 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Sap 9 3  

1 Ssp 9 3  

QNT 

2 25 

2 25 

7 5 

7 5  

7 5  

6 

6 

4 5 

4 5 

2 

0 6 

0 6  

0 6  

1 2  

1 8  

12  

3 

3 

3 

6 

3 6  

3 6  

3 6  

3 6  

1 8  

1 2 

0 6  

0 6 

1 2  

2 4  

0 6  

1 2  

1 2  

4 8  

DESCRIPTION 

CYLINDERHEAD 

STARTER 

RADIATOR 

MAGNETO 

CARBURATOR 

GENERATOR 

STARTER 

TRUE0 COMPRESSOR 

FUEL SYSTEM UPPER 

TOTAL COST US DOLLARS 

TRACK ASSEMBLEY 

PUMP CENTRIFUGE 

PUMP CENTRIFUGE 

PUMP CENTRIFUGE 

PUMP CENTRIFUGE 

IMPELLOR 

IMPELLOR 

SHAFT 

SHAFT 

SHAFT 

COLLAR 

SPARING 

BEARING 

IMPELLOR 

SPARING 

COUPLING 

PUMP 

PUMPPART 

PUMP CENTRIFUGE 

PUMP CENTRIFUGE 

PUMPPART 

PUMP PART 

PUMP PART 

PUMPCENTRIFUGE 

PUMPCENTRIFUGE 

AND SPARE PARTS LIST 

COMMENTS 

KNUDSEN COMPANY 

UNIT 

NAME 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

T250 DOZER 

WATERP 

WATER P 

WATERP 

WATER P 

WATERP 

WATERP 

WATER P 

W A E R P  

WATER P 

WATER P 

WATER P 

WATER P 

WATER P 

WATER P 

WATER P 

WATER P 

WATER P 

WATER P 

WATER P 

WATER P 

WATER P 

WATER P 

WATER P 

WATER P 

MORRSION 

mmmn 

NUMBER 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

NUM 

34 

3 5  

3 6  

3 7  

3 8  

39  

4 0  

41  

4 2  

4 3  

2 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10  

11 

12 

13 

14 

15 

16  

17 

18  

19  

20 

21 

22 

23 

24 
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MORRSION 

PRIORIW 

NUMBER 

1 

1 

1 
,- 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 - 
1 

1 

1 24 WATER P WMPCENTRIFUGE K 20-30 E A 3 2  SO CIS 1 Ssp 9 3  

1 25 WATER P PUMPCENTRIFUGE K 45/55 E A 1 6  SO CIS 1 ssp 9 3  

1 26 WATER P PUMPCENTRIFUGE SNC 400-1 0 5  E A 0 4  SO CIS 1 Ssp 9 3  

1 27 WATER P PUMPCENTRIFUGE SNC 240-300 E A 0 4  SO CIS 1 Sep 9 3  

ei- 
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NUM 

25 

26 

27 

28 

29 

30 

31 

32 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10  

11 

12 

13 

14 

15 

16 

17 

18 

KNUDSEN COMPANY 

UNIT 

NAME 

WATER P 

WATER P 

WATER P 

WATER P 

WATER P 

WATER P 

WATER P 

WATER P 

WATER P 

WATER P 

WATER P 

WATER P 

WATER P 

WATER P 

WATERP 

WATER P 

WATER P 

WATER P 

WATER P 

WATER P 

WATER P 

WATER P 

WATER P 

WATER P 

WATER P 

WATER P 
I 

DESCRIPTION 

PUMPCENTRIFUGE 

WMPCENTRIFUGE 

WMPCENTRIFUGE 

PUMP PART 

WMPPART 

WMPPART 

PUMP PART 

TOTALCOST US DOLLARS 

PUMP CENTRIFUGE 

PUMP CENTRIFUGE 

WMP CENTRIFUGE 

WMP CENTRIFUGE 

IMPELLOR 

IMPELLOR 

SHAFT 

SHAFT 

SHAFT 

COLLAR 

SPARING 

BEARING 

IMPELLOR 

SPARING 

COUPLING 

WMP 

PUMP PART 

WMPCENTRIFUGE 

PART 

NUMBER 

K 45/55 

SNC 400-1 0 5  

SNC 240-300 

ESB-6-16-75 

ESB 8-40- 1 65 

ESB-10-120 60 

ES8-10 120 60 

SNC 180 6 5  

D 1250 65 

D 200-95 

NSC 3 

5KE 224 176A 

8KE 200 525 01  A 

EB 205 320 

EB 205 320 

1 35 5 8  2 GOCT 8752 70  

8KE 21 1 023  

5KS 253 0 1  3 

5KE 224 0 1 4  

8KS 210 095 

8KS 255 000 

VKC 111 6 

OG 81 11 8 

D 320-50 

UNITS 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

€A 

E A 

E A 

E A 

E A 

€A 

EA 

E A 

E A 

E A 

E A 

€A 

EA 

E A 

LOC 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

QNT 

2 4 

0 6  

0 6  

0 6 

1 2  

1 2  

3 

0 4  

0 4  

0 4  

0 8  

1 2  

8 

2 

2 

2 

4 

2 4  

2 4  

2 4 

2 4 

1 2  

0 8  

0 4  

0 4  

EMERGENCY 

UNIT 

COST) 

HEAT and POWER 

TOTAL 

COSTS 

$150 000 

PROJ 

SEAIRR 

TOTAL t 

NO 1 

SOURCE 

CNTRY 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

MATERIALS 

NEED 

DATE 

1 Ssp 9 3  

1 S e p 9 3  

1 Sep 93 

1 Ssp 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Ssp 93 

1 Ssp 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

AND SPARE PARTS LIST 

COMMENTS 

I 
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MORRSION KNUDSEN COMPANY EMERGENCY HEAT and POWER PROJ NO 1 MATERIALS AND SPARE PARTS LIST 

2 8 ELE MOTOR 10170-13/50 DRAGLINE EXCITER MOTOR E A 4 BA CIS 1 Jan 9 4  

2 9 ELE MOTOR 1017@13/50 DRAGLINE GENERATOR E A 2 BA CIS 1 Jan 9 4  

2 15 ELE MOTOR MlSC ELEC MOTORS BAO 61  4 13KVT E A 1 BA CIS 1 Jan 9 4  

2 16  ELE MOTOR MISC ELEC MOTORS BAO 6 2  4 17KVT EA 1 BA CIS 1 Jan 9 4  

PART 

NUMBER 

ESB-6-16-75 

ESB-840-165 

ESB 10-1 20-60 

ESB 10-1 20-60 

31  001 008  34 

31 001 008 000 

859 1 4  240 

3 1 0  152 012 0 6  

B59 1 4  052 

QNT 

0 4  

0 8  

0 8  

2 

30  

1 

3 5 

2 

2 

DESCRIPTION 

PUMPPART 

PUMP PART 

PUMP PART 

PUMP PART 

TOTAL COST US DOLLARS 

TRACK PADS 

TRACK RAILS 

LEVELING JACKS 

SPROCKET 

SPROCKET 

PFUORIT~ 

NUMBER 
r 

1 - 
1 

1 

1 

1 

2 

2 

2 

2 

2 

UNITS 

E A 

€A 

E A 

E A 

SET 

E A 

E A 

E A 

€A 

LOC 

SO 

SO 

SO 

SO 

SO 

SG 

SG 

SG 

SG 

SG 

UNIT 

COST$ 

NUM 

2 8  

29 

30 

31 

32  

1 

2 

3 

4 

5 

SOURCE 

CNTRY 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

UNIT 

NAME 

WATER P 

WATERP 

WATER P 

WATERP 

WATERP 

DRILL PARTS 

DRILL PARTS 

DRILL PARTS 

DRILL PARTS 

DRILL PARTS 

TOTAL 

COST$ 

$100 000 

SEAIRR 

TOTAL $ 

NEED 

DATE 

1 Ssp 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Ssp 93  

1 Ssp 9 3  

1 Sep 93  

1 Sep 93 

1 Sep 9 3  

1 Sap 9 3  

COMMENTS 

I 
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MORRSION KNUDSEN COMPANY EMERGENCY HEAT and POWER PROJ NO 1 MATERIALS AND SPARE PARTS LIST 

UNIT 

NAME 

ELE MOTOR 

ELE MOTOR 

ELE MOTOR 

ELE MOTOR 

ELE MOTOR 

DESCRIPTION 

MlSC ELEC MOTORS 

MlSC ELEC MOTORS 

MlSC ELEC MOTORS 

MlSC ELEC MOTORS 

MISC ELEC MOTORS 

P R I O ~ N  

NUMBER 

2 

2 

2 

2 

2 . 

NUM 

17 

18 

19 

20 

21 

2 

2 

2 

2 

PART 

NUMBER 

BAO 71 4 2 2 K W  

BAO 72  4 3 0 K W  

BAO 82  4 55KW 

BAO 180M4 30KVT 

BAO 62 6 13KVT 

rn 
$% 
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43 

45 

1 

2 

UNITS 

E A 

E A 

E A 

E A 

E A 

ELEC EQUIP 

ELEC EQUIP 

RR COMM 

RR COMM 

QNT 

1 

1 

1 

2 

1 

RING TYPE CURR REC 

GEN 30KW 115V 261 A 

SIGNALCABLE 

SIGNAL CABLE 

LOC 

BA 

BA 

BA 

BA 

BA 

TK3 12 492 

INDEP BOOSTER 

GOST6436-75 

GOST6436-75 

UNIT 

COSTS 

E A 

E A 

KM 

KM 

TOTAL 

COSTS 

2 

1 

1 

1 

SEAlRR 

TOTAL $ 

SO 

SG 

SG 

SG 

SOURCE 

CNTRY 

CIS 

CIS 

NEED 

DATE 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94  

1 Jan 94 

CIS 

CIS 

CIS 

COMMENTS 

-- 

CIS 

CIS 

CIS 

CIS 

1 Jan 94 

1 Ssp 93 

1 Jan 94 

1 Jan 94 
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MORRSION KNUDSEN COMPANY EMERGENCY HEAT end POWER PROJ NO 1 MATERIALS AND SPARE PARTS LIST 

momn NUM UNIT DESCRIPTION PART UNITS QNT LOC UNIT TOTAL SEAlRR SOURCE NEED COMMENTS 

NUMBER NAME NUMBER COST$ COST$ TOTAL $ CNTRY DATE 
D 

2 3 RR COMM SIGNALCABLE GOST6436-75 K M  1 SG CIS 1 Jan 9 4  

2 4 RR COMM SIGNALCABLE GOST6436-75 K M  2 SG CIS 1 Jan 9 4  - -  --- 
RR COMM SIGNAL CABLE GOST6436-75 K M  CIS 1 Jan 9 4  

2 6 RR COMM SIGNALCABLE GOST6436-75 K M  2 SG CIS 1 Jan 9 4  

2 7 RR COMM SIGNALCABLE GOST6436 75 KM 1 5  SG CIS 1 Jan 9 4  

2 7 SM ENG PTS PACKING SETS UPPER A 2301 13160 c b n l  SET 5 SO CIS 1 Ssp 9 3  

2 8 SM ENG PTS PACKINGSETS LOWER A2301 1031 1 SET 5 SO CIS 1 Ssp 9 3  

2 9 SM ENG PTS PACKING SETS A 2 3  01 1031 2 AN2 SET 5 SO CIS 1 Ssp 9 3  

2 1 0  SM ENG PTS PACKING 1 4  0 2  101 cb E A 5 SO CIS 1 Sep 9 3  

ALLMSOR XLS 
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MORRSION KNUDSEN COMPANY EMERGENCY HEAT and POWER PROJ NO I MATERIALS AND SPARE PARTS LIST 

DESCRIPTION 

ENGINE REBUILD KIT 

GUSHING 

PACKING UPPER 

UNIT 

NAME 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

~ I O ~ I I N  

NUMBER 

2 

2 

2 

NUM 

11 

12  

13  

2 

2 

2 
* 

2 

2 

2 

2 

2 

2 

2 

2 

PART 

NUMBER 

1 0 2  l o o p  

03325 

023 0 2  10002 AN1 

35 

36  

37 

38  

39  

40 

41 

42 

43 

1 

3 

UNITS 

SET 

€A 

SET 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

SM ENG PTS 

T250 DOZER 

T250 DOZER 

QNT 

1 

2 5  

5 

TOTAL 

COST$ 

STARTER 

RADIATOR 

MAGNETO 

CARBURATOR 

GENERATOR 

STARTER 

TRUBO COMPRESSOR 

FUEL SYSTEM UPPER 

TOTALCOST US DOLLARS 

HOSE 

PINS TRACK 

NEED 

DATE 

1 Ssp 9 3  

1 Sap 9 3  

1 Sap 93  

LOC 

SO 

SO 

SO 

COMMENTS 

I 

SEAlRR 

TOTAL $ 

1723 cp 

1304130101 cp 

M 149A 

113 110-70-11 

69 063701 

CT 230E 

111 3 0 0 0 1  1 0  

16  67 1 cp 

700-40-3505 

746-22 6 

UNIT 

COST$ 

SOURCE 

CNTFIY 

CIS 

CIS 

CIS 

E A 

E A 

E A 

E A 

EA 

E A 

E A 

E A 

E A 

E A 

0 75 

2 5  

2 5  

2 5  

2 

2 

1 5  

1 5  

2 

1 0  

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

AD 

AD 

$30 000 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

1 Ssp 93  

1 Sep 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Sep 93  

1 Sep 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Ssp 93  

1 Ssp 9 3  
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AND SPARE PARTS LIST 

COMMENTS 

NO 1 

SOURCE 

CNTRY 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS -------- 
CIS 

PROJ 

SEAlRR 

TOTAL t 

MATERIALS 

NEED 

DATE 

1 Sap 3 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sap 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Sap 9 3  

1 Sep 9 3  

1 Sap 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sap 9 3  

1 Ssp 9 3  

1 Sap 9 3  

1 Sap 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sap 9 3  

1 Sep 93 

1 Sep 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Sep 9 3  

HEAT and POWER 

TOTAL 

COST$ 

$45 000 

LOC 

AD 

AD 

AD 

AD 

AD 

AD 

AD 

AD 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

1 5 B A  

EMERGENCY 

UNIT 

COSTS 

2 27 YM2 PARTS STARTER 45  7375 1471 E A 

UNITS 

EA 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

EA 

E A 

E A 

E A 

E A 

E A 

E A 

EA 

E A 

EA 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

EA 

E - A 
E A 

E A 

E A 

PART 

NUMBER 

CB-3329 00-60 

933 0 2  0 6  

748 05 T20 CP 

748 65 272 CP 

54  5 7  020A 

BNK 12  

240H 1004008D 

240 10001 0 7  B6 

236-1 0001 06-84 

240 1000104 82  

240 1000104 P2 

240-1000104 PI  

240-1 00321 3 A 3  

240-101 1014 

240 101 7038 

238H 1109080 

240H 1118010 B 

240H 1118011B 

240H 100201 2H 

9016111008 0 2  

26161112110 

236 1002024A 

236 1002040 

240T 1017040 A 3  

201T 1105540 

236 1004002 A 3  

240 1008098 

240T 1009040 A 2  

1111008 20 

201 11 17038 A2 

240 1307010-A 

45 7371 0209 

ONT 

2 

4 8  

1 

2 

2 

10 

2 

132 

4 

132 

10  

5 

5 

100 

3 

500 

50  

4 

4 

1 

1 

60 

100 

50  

100 

100 

48  

5 

5 

- -  1 
250 

2 5  

1 5  

DESCRIPTION 

REGULATOR RELAY 

ELEMENT 

PUMP 

FILTER HOUSING 

FILTER HOUSING 

ELEMENT 

PUMP 

TOTAL COST US DOLLARS 

CYLINDER 

CRANK SHAFT 

RINGS 

PACKING 

PACKING 

PACKING 

SEAL 

PUMP 

ELEMENT 

ELEMENT 

TURBOCOMPRESSOR 

TURBOCOMPRESSOR 

BLOCK CYLINDER 

PUMP 

SPRAY INJECTOR 

RING - -- 
RING 

ELEMENT FILTER 

ELEMENT 

RINGS 

PACKING SEALS 

PACKING SEALS 

FUEL WMP 

ELEMENT 

WMP 

KNUDSEN COMPANY 

UNIT 

NAME 

T250 DOZER 

T250 DOZER 

T250 DOZER 

T250 DOZER 

T250 DOZER 

T250 DOZER 

T250 DOZER 

T250 DOZER 

YM2 PARTS 

YM2 PARTS 

YM2 PARTS 

YM2 PARTS 

YM2 PARTS 

YM2 PARTS 

YM2 PARTS 

YM2 PARTS 

YM2 PARTS 

YM2 PARTS 

YM2 PARTS 

YM2 PARTS 

YM2 PARTS 

YM2 PARTS 

YM2 PARTS 

YM2 PARTS 

YM2 PARTS 

YM2 PARTS 

YM2 PARTS 

YM2 PARTS 

YM2 PARTS 

YM2 PARTS 

YM2 PARTS 

YM2 PARTS 

YM2 PARTS 

MORRSlON 

PRIOWN 

NUMBER 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

NUM 

4 

5 

6 

7 

8 

9 

10  

11 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10  

11 

12  

1 3  

14  

15 

16 

17 

18  

19 

20 

21 

22 

23 

24 

25 
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MORRSION KNUDSEN COMPANY EMERGENCY HEAT and POWER PROJ NO 1 MATERIALS AND SPARE PARTS LIST 

F W ~ A I W  NUM UNIT DESCRIPTION PART UNITS QNT LOC UNIT TOTAL SEAlRR SOURCE NEED COMMENTS 

NUMBER NAME NUMBER COST$ COST$ TOTAL $ CNTRY DATE 
I - 

2 28 YM2 PARTS TOTALCOST US DOLLARS B A $12 500 CIS 1 Ssp 93  

3 1 T I 3 0  DOZER PACKING 2301 1031 60 CBN 1 €A 3 BA CIS 1 Sep 9 3  

3 2 T I 3 0  DOZER THIMBLE 7 01466-2 E A 10 BA CIS 1 Sep 93  

3 3 T I 3 0  DOZER RINGS 51  03-1 15 CP E A 1 0  BA CIS 1 Sep 93  

3 4 T I 3 0  DOZER CRANKSHAFT 1 6-03 126 CP E A 0 6  BA CIS 1 Ssp 93  
f 

, 

-- 
3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 . 

- 
10 

11 

12 

13  

14  

15 

16  

17  

18  

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33  

34 

PACKING 

GEAR PINION 

REDUCTION GEAR 

FUEL INJECTORS 

SPRAYER 

PUMP 

COMPRESSOR PIPING 

AIR INLET 

WATER WMP 

OIL PUMP 

HYDRALlC WMP 

WMP 

GEAR BOX 

FILTER 

PACKING SEALS 

CARBURATOR 

SUPPORT BRACKET 

ENGINE HEAD 

T I 3 0  DOZER 

T I 3 0  DOZER 

T I  30 DOZER 

Tl3O DOZER 

T130 DOZER 

T I 3 0  DOZER 

Tl3O DOZER 

T I 3 0  DOZER 

T I  30  DOZER 

T I 3 0  DOZER 

Tl3ODOZER 

T I 3 0  DOZER 

T130DOZER 

Tl3O DOZER 

T I  3 0  DOZER 

T130 DOZER 

T I  3 0  DOZER 

T I 3 0  DOZER ---- 
T I  30 DOZER 

TI30  DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

,TI30 DOZER 

40269 

74116 

17 7 6 8 C P  

17 6 9  107 1 CP 

1 4 6 9 1 1 7  1 CP 

51  6 7  11 CP 

92 000-06 

NO36 85 770 

16  8 140-CP 

29 0 9  124 CP 

N S l O O A 3 P  

NS 32  Y WP 

24 1 2 1  CP 
- - 

A23 3 0  000 01 

700 40-2049 

1131107011 

51 0 7  102 CP 

07146 1 CP 

E A 

€A 

E A 

E A 

E A 

EA 

E A 

E A 

E A 

E A 

E A 

E A 

E A 
- - 

EA 

E A 

E A 

E A 

E A 

FUEL SYS CENTRIFUGE 

- - 
FAN BLADES 

RADIATOR 

BRAKE DISC 

MAGNET SOLENOID 

STARTER 

GENERATOR 

3 

0 3  

0 1  

10  

10  

0 3  

1 

0 9  

1 

1 

0 6  

0 2  

0 2  
- 

5 

3 
7 - - - - - - - -  

1 2  

0 4  

0 6  

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

51 OE113CP 

130Y 1 3  010-1 

738 4 CP 

M I 4 9  A 3  

ST 230M 

70-3701 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 
- 

BA 

BA 

BA 

BA 

BA 

1 Sep 93  

1 Ssp 93  

1 Ssp 93  

1 Sep 93  

1 Ssp 93  

1 Ssp 93  

1 Ssp 9 3  

E A 

E A 

E A 

E A 

E A 

,EA , 

-- 

1 

0 4  

1 

1 5  

1 4  

1 4  

0 5  

- 

BA 

BA 

BA 

BA 

BA 

B A ,  

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS - - -  

1 Ssp 93  

1 Sep 93  

1 Sap 93  

1 Sep 93 

1 Sep 93  

1 Sep 93  

1 Sep 93  

1 Sap 93 

1 Ssp 93  

1 Ssp 93  

1 Ssp 93  

1 Sep 93 

1 Ssp 93  

1 Sep 93  

1 Ssp 9 3  

1 Sep 93  

1 Ssp 93 

1 Ssp 93  

- - 
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MATERIALS 

NEED 

DATE 

1 Sep 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

I Ssp 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sap 93  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Sap 9 3  

1 Sep 9 3  

1 Sap 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  
- 

1 Sep 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

HEAT and POWER 

TOTAL 

COST$ 

- -- 

I 

AND SPARE PARTS LIST 

COMMENTS 

- 

LOC 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

QNT 

1 5  

0 3  

0 2  

0 5  

0 2  

1 4  

0 3  

0 2  

0 4  

0 3  

0 3  

0 6  

0 5  

1 2  

0 4  

1 6  

1 6  

1 
- 

1 6  

6 

0 3  

0 3  

0 3  

0 3  

20 

20 

8 

2 

5 

5 

2 

1 

1 

1 

1 

PROJ 

SEAlRR 

TOTAL $ 

EMERGENCY 

UNIT 

COST* 

UNITS 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

EA 

EA 

E A 

E A 

SET 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

NO 1 

SOURCE 

CNTRY 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

PART 

NUMBER 

RR 036291 

R 150-A3T001 

50-14 113  

18-26-270 CP 

DP 26-C 06-1 4 0  

EF 0 1  00 CP 

1 4  71  3 CP 

1 7 7 4 8 C P  

1 7  7 4  284 

1 6-74 1 0  CP 

1 7  0 1  22 

24 1 6  101 CP 

21 1 7 4 C P  

18360 0 1  CP 

24 21 146 CP 

24 21 169 CP 

24 21 170 CP 

A410000-2 

24 21 171 CP 

A 410000-A CP 

D 3 1 1 0 A X P 0 2 0 0 1 0  

D661 02001 0 2  

D661 0 2  002 0 2  

2 4  22 1 

2204 

2205 

40201 

40210 

40944 CP 

1 4  0 2  101 CP 

16-02 106  CP 

1 4  0 2  3 2  

1 4 0 2  3 3 V  

10663-1 

10664 1 

DESCRIPTION 

RELAY STARTER 

DISTRIBUTOR 

DRIVE SHAFT 

CYLINDER POWER 

CYLINDER 

ELEMENT FILTER 

PUMP BRAKE 

MECH 

SUPPORT 

SHAFT 

GEAR 

FRICTION CLUTCH PADS 

SERVICE MECH 

FAN BELT 

PULLEY WHEEL 

DRIVE PULLEY 

DOUBLE PULLEY 

FILTER 

IDLER PULLEY 

FILTER 

MIDDLE CUTTING EDGE 

END CUTTING EDGE RT 

END CUlTlNG EDGE LEFT 

TRACK ASSEMBLY 

DEFLECTOR RK GUARD 

DEFLECTOR RK GUARD 

PACKING TRACKS ADJ 

RING 

CYLINDER PACKING 

CYLINDER 

HEAD CYLINDER --- 
VALVE 

VALVE 

PIPE 

PIPE 

KNUDSEN COMPANY 

UNIT 

NAME 

T I 3 0  DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

Tl3O DOZER 

T I 3 0  DOZER 

Tl3O DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

T130 DOZER 

T I 3 0  DOZER 

T I  3 0  DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 
_ C _ _ _ -  

T I 3 0  DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

T I  30 DOZER 

T1 3 0  DOZER 

T l3O DOZER 

T l 3 O  DOZER 

T l M  DOZER 

T l3O DOZER 

T1 3 0  DOZER 

T130 DOZER 

1130 DOZER 

T I30  DOZER 

T I30  DOZER 

TI30 DOZER 

TI30 DOZER 

MORRSION 

motun 

NUMBER 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

NUM 

35  

3 6  

37  

38  

39 

40  

41 

42 

4 3  

44 

45  

46  

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

66 

67 

68 

69 
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DESCRIPTION 

3 

3 

3 
%-% 
?F 
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16 

17 

18  

T I  30 DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

COMPRESSOR PIPING 

AIR INLET 

WATER PUMP 

92 000-06 

N036-85 770 

16-&14@CP 

E A 

E A 

E A 

8 

7 

8 

OT 

OT 

OT 

I CIS 

CIS 

CIS 

1 Sep 9 3  

1 ssp 9 3  

1 Ssp 9 3  
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HEAT and POWER 

TOTAL 

COST) 

PROJ NO 1 MATERIALS AND SPARE PARTS LIST 

SEAlRR SOURCE NEED COMMENTS 

TOTAL $ CNTRY DATE 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

LOC 

OT 

OT 

OT 

OT 

O f  

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

O T  

OT 

QNT 

8 

5 

2 

2 

3 8  

2 3  

9 

3 

5 

4 

3 

8 

11  

1 1  

11  

4 

11 

2 

2 

4 

2 

105 

2 

2 

3 

2 

2 

5 

4 

9 

3 

12  

12  

8 

MORRSION KNUDSEN COMPANY 

~RIORIN NUM UNIT DESCRIPTION PART UNITS 

NUMB R NAME NUMBER 

EMERGENCY 

UNIT 

COST) 

------ 
1 Sep 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 93  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 93  

1 Sep 93  

1 Ssp 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 - 
3 

3 

3 

3 

3 

3 
- 

3 

3 

3 

3 

3 

3 - 
3 

3 

3 

3 

3 

3 

3 -- 
3 

3 

3 

- 

3 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

3 0  

31 

3 2  

33  

34  

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 
I 

45 

46 

47 

48 

49 

50 

51 

52  

1 2  5 3  OT 

T I 3 0  DOZER 

T130 DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

T130 DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

T13O DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

T l3O DOZER 

T l3O DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

T l  3 0  DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

T l 3 O  DOZER 

T I 3 0  DOZER 

IT130  DOZER 

1 ~ 1 3 0  DOZER 

T I 3 0  DOZER 

1 ~ 1 3 0  DOZER 

T I 3 0  DOZER 
- 

T1 3 0  DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

HYDRALIC WMP 

PUMP 

GEAR BOX 

FILTER 

PACKING SEALS 

CARBURATOR 

SUPPORT BRACKET 

ENGINE HEAD 

FUEL SYS CENTRIFUGE 

FAN BLADES 

RADIATOR 

BRAKE DISC 

MAGNET SOLENOID 

STARTER 

GENERATOR 

RELAY STARTER 

DISTRIBUTOR 

DRIVE SHAFT 

CYLINDER POWER 

CYLINDER 

ELEMENT FILTER 

WMP BRAKE 

MECH 

SUPPORT 

SHAFT 

GEAR 

FRICTION CLUTCH PADS 

SERVICE MECH 

FAN BELT 

W L L N  WHEEL 

DRIVE W L L N  

DOUBLE PULLEY 

FILTER 

IDLER PULLEY 

29 0 9  124  CP 

NS 1 W A 3 P  

NS 3 2  Y WP 

2 4 1 2 1  CP 

A23  30 000 0 1  

7W40-2049  

113 1107011 

51  0 7  102 CP 

07146-1 CP 

95000 

51  08-113 CP 

130Y 1 3  010  1 

738 4 CP 

M I 4 9  A 3  

ST 230M 

70-3701 

RR 036281 

R 150-A3T001 

50-14 113  

18  26-270 CP 

DP 2 6  C 06-140 

EF 0 1  00 CP 

1 4  71  3 CP 

1 7 7 4 8 C P  

17  7 4  284 

1 6 7 4  1OCP 

1 7 0 1  22 

24 1 6  101 CP 

21 1 7 4 C P  

18360-01 CP 

24 21 146  CP 

24 21 169 CP 

24 21 170  CP 

A 410000 2 

E A 

E A 

€A 

E A 

E A 

€A 

E A 

E A 

€A 

E A 

E A 

€A 

€A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

EA 

E A 

E A 

E A 

E A 

E A 

€A 

E A 

E A 

24 21 171 CP E A 
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EF% 

AND SPARE PARTS LIST 

COMMENTS 
- HEAT and POWER 

TOTAL 

COST# 

$135 000 

PART 

NUMBER 

A 410000-A CP 

D3 110AXP 0 2  001 0 

D661 02001 0 2  

D661 02  002 02  

24 22 1 

2204 

2205 

40201 

40210 

40944 CP 

1 4  0 2  101 CP 

16  0 2  106 CP 

14  0 2  32  

1 4 0 2  3 3 V  

10663 1 

10664 1 

50  1 2  12CP 

1 8  1 4  133 CP 

18  1 4  135 CP 

1 8  14  7 8  

3 48x28 6 

N1 35x28 2 

24 1 6  103 CP 

51 67 1OCP 

1 6  67 102 CP 

1 6  67 108 CP 

738 4 CP 

72118 CP 

111 30 1 2 3 0 0  

92 55 

21 09  1 
-- 

51 67 11 CP 

2301 1031 60 CBN 1 

01466-2 

PROJ 

SEAlRR 

TOTAL # 

-- 

UNITS 

E A 

EA 

E A 

E A 

SET 

E A 

E A 

E A 

E A 

E A 

E A 

€A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

€A 

E A 

EA 

E A 

E A 

E A 

E A 

E A 

€A 

E A 

DESCRIPTION 

FILTER 

MIDDLE CUTTING EDGE 

END CUTTING EDGE RT 

END CUTTING EDGE LEFT 

TRACK ASSEMBLY 

DEFLECTOR RK GUARD 

DEFLECTOR RK GUARD 

PACKING TRACKS ADJ 

RING 

CYLINDER PACKING 

CYLINDEA 

HEAD CYLINDER 

VALVE 

VALVE 

PIPE 

PIPE 

GEARBOX 

COUPLING 

DISC 

COUPLING 

COLLAR 

RING 

DISC 

WMP 

PISTON PUMP 

WMPPISTON 

DISC 

COUPLING 

RING 

ROTOR 

RADIATOR 

PUMP 

TOTAL COST US DOLLARS 

PACKING 

THIMBLE 7 

MORRSION 

RIIORIW 

NUMBER 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

QNT 

45  

2 

2 

2 

2 

150 

150 

6 0  

15 

3 8  

3 8  

15 

8 

8 

8 

8 

2 

2 

3 

2 

3 

5 

8 

2 

27 

27 

8 

4 

15 

2 

2 

2 

5 

15 

LOC 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

O f  

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

OT 

O f  

SG 

SG 

NO 1 

SOURCE 

cNTRY 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 
-- 

CIS 

CIS 

CIS 

CIS 

EMERGENCY 

UNIT 

COSTS 

NUM 

5 4  

55 

56  

57  

58  

59 

M) 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73  

74  

75 

76 

77 

78 

79 

80 

81 

82 

83 

84  

85 

8 6  

1 

2 

MATERIALS 

NEED 

DATE 

1 Sep 9 3  

1 Ssp 93  

1 Ssp 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Sep 93  

1 Sep 9 3  

1 Sep 93  

1 Sep 9 3  

1 Sep 93  

1 Ssp 9 3  

1 Sep 93  

1 Sep 93  

1 Sep 9 3  

1 Sep 93  

1 Sep 93  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 93  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 93  

1 Ssp 93  

1 Scp 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 93  

1 Sap 93  

1 Ssp 9 3  

1 Sep 93  

1 Sep 93  

1 Sep 9 3  

1 Ssp 93  

1 Ssp 9 3  

1 Ssp 9 3  

KNUDSEN COMPANY 

UNIT 

NAME 

T I 3 0  DOZER 

T I  30  DOZER 

T I  30  DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

Tl3O DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 
-7-- 

T l  30 DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

T13O DOZER 

T I 3 0  DOZER 

T130 DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

1 ~ 1 3 0  DOZER 

Tl3O DOZER 

Tl3O DOZER 

1 ~ 1 3 0  DOZER 

( ~ 1 3 0  DOZER 
-7-- 

Tl3O DOZER 

T I 3 0  DOZER 

TI30  DOZER 

' ~ 1 3 0  DOZER 

TI30 DOZER 

TI30  DOZER 

TI30  DOZER 

T130DOZER 

T i  30 DOZER 

TI30  DOZER 

~ 1 3 0  DOZER 
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MORRSION KNUDSEN COMPANY EMERGENCY HEAT and POWER PROJ NO 1 MATERIALS AND SPARE PARTS LIST 

ALLMSOR XLS 

COMMENTS 

I 

SEAlRR 

TOTAL $ 

PART 

NUMBER 

51 03-1 1 5  CP 

16-03 126  CP 

51  03-23 

700-40-2889 

F A41 20 000 0 1  CP 

A41 1 0 0 0 0 0 2  CP 

40843 

DESCRlmlON 

RINGS 

CRANKSHAFT 

CYLINDER 

HYDRALIC SEAL 

FILTER 

FILTER 

RING 

b 

m~omn 

NUMBER 

3 

3 

3 

3 

3 

3 

3 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

SOURCE 

CNTRY 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

1 Sep 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Sap 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 93 

1 Sap 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Sap 93 

1 Sep 9 3  

1 Sap 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Ssp 9 3  

NEED 

DATE 

1 Sep 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Sep 9 3  

40269 

74116 

17  76-8 CP 

17  6 9  107 1 CP 

1 4 6 9 1 1 7 1  CP 

51  67  11  CP 

92  000  0 6  

N036-85 770  

1 6 8  140CP 

29 0 9  124 CP 

NS l O O A 3 P  

NS 3 2  Y WP 

24 1 2  1 CP 

A23 3 0  000 0 1  

700 40-2049 

113 1107011 

51  0 7  102 CP 

07146-1 CP 

95000 

51  0 8  113CP 

1 3 0 Y 1 3 0 1 0 1  

738 4 CP 

M I 4 9  A 3  

ST 230M 

7 0  3701 

RR 036281 

R 150 A3T001 

50-14 113 

PACKING 

GEAR PINION 

REDUCTION GEAR 

FUEL INJECTORS --------- 
SPRAYER 

PUMP 

COMPRESSOR PIPING 

AIR INLET 

WATER WMP 

OIL WMP 

HYDRALIC PUMP 

WMP 

GEAR BOX 

FILTER 

PACKING SEALS 

CARBURATOR 

SUPPORT BRACKET 

ENGINE HEAD 

FUEL SYS CENTRIFUGE 

FAN BLADES 

RADIATOR 

BRAKE DISC 

MAGNET SOLENOID 

STARTER 

GENERATOR 

RELAY STARTER 

DISTRIBUTOR 

DRIVE SHAFT 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 
* 

3 - 
3 - 
3 

3 

3 
v 

3 
Y 

NUM 

3 

4 

5 

6 

7 

8 

9 

UNITS 

E A 

E A 

E A 

E A 

E A 

E A 

EA 

UNIT 

NAME 

T I 3 0  DOZER 

T I  3 0  DOZER 

T I 3 0  DOZER 

T130 DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

LOC 

SO 

SG 

SG 

SG 

SG 

SG 

SG 

ONT 

15 

1 

1 5  

7 

1 5  

15 

15 

1 0  

11  

1 2  

1 3  

1 4  

15 

1 6  

17  

1 8  

1 9  

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

3 0  

31  

32  

3 3  

34 

35  

3 6  

3 7  

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

Sf3 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

S G )  

SG 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

€A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

M 3 0  DOZER 

Tl3O DOZER 

T I  30 DOZER 

T I 3 0  DOZER 

T130 DOZER 

T I 3 0  DOZER 

T130 DOZER 

T I 3 0  DOZER 

Tl3O DOZER 

Tt30DOZER 

T I 3 0  DOZER 
- 

Tl3O DOZER 

Tl3O DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

Tl3O DOZER 

T I 3 0  DOZER 

T I  3 0  DOZER 

Tl3O DOZER 

T I 3 3  DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

T130 DOZER 

T130 DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

UNIT 

COST: 

5 

0 

0 

15 

15 

0 

2 

1 

2 

2 

1 

0 

0 

8 

5 

2 

1 

1 

1 

1 

2 

2 

2 

2 

1 

2 

0 

0 

TOTAL 

COST$ 
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COMMENTS 

NO 1 

SOURCE 

CNTRY 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

PROJ 

SEAIRR 

TOTAL $ 

MATERIALS 

NEED 

DATE 

1 Sep 93  

1 Sap 93  

1 Sap 9 3  

1 Sap 93  

1 Sep 93  

1 Sep 9 3  

1 Sap 93  

1 Ssp 93  

1 Sep 93  

1 Sep 93  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 93  

1 Sap 9 3  

1 Sep 93  

1 Sep 93  

1 Sep 93  

1 Sep 93  

1 Sep 93  

1 Sep 9 3  

1 Ssp 9 3  

1 Ssp 93  
-- 

1 Sep 9 3  

1 Sep 93  

1 Sep 9 3  

1 ssp 93  

1 Sep 93  

1 Sep 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Sep 9 3  

HEAT and POWER 

TOTAL 

COST$ 

-- 

CIS 

CIS 

CIS 

SG 

SG 

SG 

1 Sep 9 3  

1 Sep 9 3  

1 Ssp 9 3  

LOC 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SO 

SO 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

G- 

EMERGENCY 

UNIT 

COST$ 

E A 

E A 

E A 

UNITS 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

EA 

E A 

E A 

E A 

EA 

E A 

E A 

SET 

E A 

E A 

E A 

E A 

EA 

E A 

E A 

EA 

E A 

E A 

E A 

PART 

NUMBER 

182G270 CP 

DP 26-C 06-140 

EF 0 1  00 CP 

14 71 3 CP 

17 7 4 8 C P  

17 74  284 

1 6 7 4  1 0  CP 

1 7 0 1  22 

24 16-101 CP 

21 17 4 CP 

18360 01  CP 

24 21 146 CP 

2 4 2 1  169CP 

24 21 170 CP 

A 410000 2 

24 21 171 CP 

A 410000 A CP 

D3 1 lOAXP 0 2  001 0 

D661 02001 0 2  

D661 02  002 0 2  

24 22 1 

2204 

2205 

40201 

4021 0 

40944 CP 

14  0 2  101 CP 

16  0 2  106 CP 

14 02 32  

1 4 0 2  3 3 V  

10663-1 

10664 1 

0 

0 

1 

QNT 

1 

0 

21 

0 

0 

1 

0 

0 

1 

1 

2 

1 

2 

2 

2 

2 

9 

0 

0 

0 

0 

30 

30  

12 

3 

8 

8 

3 

2 

2 

2 

2 

DESCRIPTION 

CYLINDER POWER 

CYLINDER 

ELEMENT FILTER 

PUMP BRAKE 

MECH 

SUPPORT 

SHAFT 

GEAR 

FRICTION CLUTCH PADS 

SERVICE MECH ----- 
FAN BELT 

WLLEY WHEEL 

DRIVE PULLEY 

DOUBLE PULLEY 

FILTER 

IDLER PULLEY 

FILTER 

MIDDLE CUTTING EDGE 

END CUTTING EDGE RT 

END CUTTING EDGE LEFT 

TRACK ASSEMBLY 

DEFLECTOR RK GUARD 

DEFLECTOR RK GUARD 

PACKING TRACKS ADJ 

RING 

CYLINDER PACKING 

CYLINDER 

HEAD CYLINDER 

VALVE 

VALVE 

P I E  
-- 

P I E  

50-12 12  CP 

16-14 133 CP 

1 8 1 4  135 CP 

KNUDSEN COMPANY 

UNIT 

NAME 

T I 3 0  DOZER 

T I 3 0  DOZER 

T I  30 DOZER 

T I 3 0  DOZER 

TI30  DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

T I  30 DOZER 

I 1 3 0  DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

T130 DOZER 

T130 DOZER 

Tl3O DOZER 

T I 3 0  DOZER 

T I 3 0  DOZER 

T l  30  DOZER 

T l  30  DOZER 

T I 3 0  DOZER 

T I  30 DOZER 

TI30  DOZER 

T I  30 DOZER 

TI30  DOZER 

T130 DOZER 

T1 30 DOZER 

T I 3 0  DOZER 

T l  30  DOZER 

T I 3 0  DOZER 

T130 DOZER 

TI30  DOZER 

TI30  DOZER 

MORRSION 

WRIN 

NUMBER 
r 

3 

3 

3 

3 

3 
- 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 
- 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

GEARBOX 

COUPLING 

DISC 

NUM 

38 

39 

40  

41 

42 

43  

44 

45 

46  

47 

48  

49 

50  

51 

52  

5 3  

54  

55 

56  

57 

58 

59 

60 

61 

62  

63 

64 

65 

6 6  

67 

68 

69 

T I30  DOZER 

TI30  DOZER 

TI30  DOZER 

3 

3 

3 

70 

71 

72 
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MORRSION KNUDSEN COMPANY EMERGENCY HEAT and POWER PROJ NO 1 MATERIALS AND SPARE PARTS LIST 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

84  

85 

86  

1 

2 

3 

4 

5 

6 

7 

8 

9 

10  

11 

12 

13  

14  

15 

16  

17 

1 8  

19 

20 

21 

T I30  DOZER 

T I 3 0  DOZER 

T I  30 DOZER 

T250 DOZER 

T250 DOZER 

T250 DOZER 

T250 DOZER 

T250 DOZER 

T250 DOZER 

T250 DOZER 

T250 DOZER 

T250 DOZER 

T250 DOZER 

T250 DOZER 

T250 DOZER 

T25O DOZER 

T25O DOZER 

T250 DOZER 

T250 DOZER 

T250 DOZER 

r250 DOZER 

T250 DOZER 

T250 DOZER 

T250 DOZER 

RADIATOR 

WMP 

TOTAL COST US DOLLARS 

ENGINE 

HOUSING 

HOUSING 

REFLECTOR LIGHTS 

REFLECTOR LIGHTS 

REGULATOR 

LIGHTSET 

LAMP 

PLANETARY MECH 

RINGS 

RINGS 

SHIMS 

CLIPS 

GEAR BOX 

SHfFRNG FORK 

IDLER 

IDLER 

SETS TRACK 

GROUSERS 

TRACK BOLTS 

TRACK BUSHlNCiS 

21 0 9  1 

51 67 11 CP 

B 3 1 M 7 4 8 0 1  4 c b  

748 05 120 CP 

748 05 271 CP 

7 4 8 0 7  182 CP 

748 0 7  21 2 CP 

P5M 

FG 1228 

A 24 75x60 

748 16-141 cb 

748 16-86 

748 5 8  2059 

748-1 8-226 232 

3629 

748-19 

748-19 1 

7 4 8 2 1  112CP 

748 21 130 CP 

7 4 8 2 2  101 CP 

748-22 132 CP 

700-28 232 

7 4 8 2 2  3 

E A 

E A 

E A 

0 

0 

2 

SG 

SG 

SG 

BA 

E A 

E A 

E A 

E A 

EA 

EA 

EA 

E A 

EA 

E A 

E A 

EA 

E A 

EA 

E A 

E A 

SET 

E A 

EA 

E A 

BA 

8A 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

20 

20 

1 

1 

10  

20 

1000 

1 

4 - - - - - - - - -  
4 

160 

10000 

2 

3 0  

48  

48  

4 

20 

l o 0 0  

100 

$27 000 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS I 

1 Sep 9 3  

1 Sep 93  

1 Sep 93  

1 Sep 93  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 93  

1 Sep 9 3  

1 Sap 9 3  

1 Sap 9 3  

I Sep 9 3  

1 Ssp 93  

1 Sap 9 3  

1 Sap 93  

1 Sep 93 

1 Sep 9 3  

1 sap 9 3  

CIS 

CIS 

CIS 

CIS 

CIS ) 1 Sep 9 3  

CIS 1 Ssp 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Ssp 9 3  
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PRIORIN NUM UNIT DESCRIPTION PART UNITS QNT LOC UNIT TOTAL SEAlRR SOURCE NEED 
COMMENTS 

NUMBER NAME NUMBER COSTS COST) TOTAL $ CNTRY DATE 

3 22 T25O DOZER TRACK LINKS 74822  1 E A 40 BA CIS 1 ssp 93 

3 23 T250 DOZER TRACK LINKS 740-22 2 EA 40  BA CIS 1 Ssp 93  

3 24 T250 DOZER TRACK PINS 74B-22 6 E A 100 BA CIS 1 ssp 93  

3 25 T250 DOZER CONE 7 74822  71 E A 200 BA CIS 1 ssp 93 

3 26 T250 DOZER WASHERS 74822  50  EA 1000 BA CIS 1 Sep 93 

3 27 T250 DOZER BLOWER 74827  208CP E A 2 BA 
CIS 1 Sop 93  

Page 43 OF 50 ALLMSOR XLS 
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COMMENTS 

- 

MATERIALS 

NEED 

DATE 

1 Sap 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 ssp  9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Sap 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Sap 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Sap 9 3  

1 Sep 9 3  

PROJ 

SEAlRR 

TOTAL $ 

NO 1 

SOURCE 

CNTRY 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

EMERGENCY 

UNIT 

COST$ 

-- 

HEAT and POWER 

TOTAL 

COST* 

$45 000 

$45 000 

QNT 

2 0  

2 0  

200 

1 8  

4 0  

4 0  

4 0  

8 

4 

2 

1 0  

7 2  

3 6  

1 

1 

4 

4 

2 

2 

132 

4 

132 

1 0  

5 

5 

100 

3 

500 

5 0  

4 

4 

1 

1 

UNITS 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

EA 

E A 

EA 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

EA 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

LOC 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SO 

SO 

SO 

SO 

SO 

SG 

SG 

SG 

SO 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

PART 

NUMBER 

7 4 8 2 2  133  CP 

7 4 8 2 2  1 3 4  CP 

7 4 8 2 2  6 

748-10-318 CP 

7 4 8 1  8 2 3 4  

748 1 8  229 

7 4 8 1  8 229 

748-19 1 

748 1 9  5 

GNA 222 748-82 349  CP 

748 6 0  276-CP 

UG2A KG3 16X32X40 

U G 2 A K 1 2 8 2 X 1 2 5 X 4 0 X 5 E A  

748 99  465 CP 

933 0 2  0 6  

D3 132 T 0200T 

0 3  132 1 02002 

D359XLOT00030 

D3  TT8 TO OOT 

240H 1004008-D 

240-1000107 8 6  

236 1000106-84 

240-1000104 8 2  

240-1000104 P2 

240-1000104 P l  

240-1003213 A 3  

240-101 1014 

240-1 0 1  7038 

238H 1109080 

240H 1118010B 

240H 11180118 

240H 100201 2H 

901611100802 

DESCRIPTION 

LlNK 

LINK 

END PIN 

HEAD LAMPSET 

PACKING 

PACKING 

PACKING 

CROWN 7 

COUPLING 

GENERATOR 

OIL PUMP 

BRUSH 

BRUSH 

DISTRIBUTOR 

HYDROPUMP 

TOTAL COST US DOLLARS 

CUTTING EDGES 

CUTTING EDGES 

CUTTING EDGES 

CUTTING EDGES 

TOTALCOST US DOLLARS 

CYLINDER 

CRANK SHAFT 

RINGS 

PACKING 

PACKING 

PACKING 

SEAL 

PUMP 

ELEMENT 

ELEMENT 

TURBOCOMPRESSOR 

TURBOCOMPRESSOR 

BLOCK CYLINDER 

PUMP 

KNUDSEN COMPANY 

UNIT 

NAME 

T250 DOZER 

T250 DOZER 

T250 DOZER 

T250 DOZER 

T250 DOZER 

T250 DOZER 

T250DOZER 

T250 DOZER 

T250 DOZER 

T250 DOZER 

T250 DOZER 

T250 DOZER 

T250 DOZER 

T250 DOZER 

T250 DOZER 

T250 DOZER 

T250 DOZER 

T250DOZER 

T250 DOZER 

T250 DOZER 

T250 DOZER 

YM2 PARTS 

YM2 PARTS 

YM2 PARTS 

YM2 PARTS 

YM2 PARTS 

YM2 PARTS 

YM2 PARTS 

YM2 PARTS 

YM2 PARTS 

YM2 PARTS 
- 

YM2 PARTS 

y M 2  PARTS 

YM2 PARTS 

YM2 PARTS 

MORRSlON 
L 

P R ~ ~ W T V  

NUMBER 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 
v 

3 

3 

3 

3 

3 

3 

3 

3 

3 

NUM 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11  

12  

1 3  

1 4  

15 

1 6  

1 7  

1 

2 

3 

4 

5 

1 

2 

3 

4 

5 

6 

7 

8 

9 

1 0  
-7- 

11 

12 

1 3  

14  
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MORRSION 

mmmn 

NUMBER 
I 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 - 
3 - 
2 

2 

2 

KNUDSEN COMPANY 

UNIT 

NAME 

YM2 PARTS 

YM2 PARTS 

YM2 PARTS 

YM2 PARTS 

YM2 PARTS 

YM2 PARTS 

YM2 PARTS 

YM2 PARTS 

YM2 PARTS 

YM2 PARTS ---- 
YM2 PARTS 

YM2 PARTS 

YM2 PARTS 

YMP PARTS 

BELAZ 

BELAZ 

BELAZ 

NUM 

15 

1 6  

17  

1 8  

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

1 

2 

3 

EMERGENCY HEAT and POWER PROJ NO 1 MATERIALS AND SPARE PARTS LIST 

DESCRIPTION 

SPRAY INJECTOR 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

Bel 

Bel 

Bel 

Bel 

Bel 

Bsl 

Bel 

2 

2 

2 

2 

2 

2 

2 

€A 

E A 

€A 

E A 

EA 

EA 

E A ---- 

1 Jan 9 4  

1 Jan 9 4  

1 Jan 9 4  

1 Jan 9 4  

1 Jan 9 4  

1 Jan 9 4  

1 Jan 9 4  

PART 

NUMBER 

26161112110 

10  

1000 

500 

5 

20 

5 

5 

24 

30 

5 

200 

16  

1 0  

3 0  

2000 

1500 

240 -- 

L 

4 

5 

6 

7 

8 

9 

10 

Bel 

UNITS 

E A 

10  

- -- 

2 

BA 

BA 

BA 

BA 

BA 

BA ------- 

1 Jan 9 4  

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

€A 

QNT 

60 

RING 

RING 

ELEMENT FILTER 

ELEMENT 

RINGS 

PACKING SEALS 

PACKING SEALS 

FUEL PUMP 

ELEMENT 

2 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BECAZ 

BELAZ 

LOC 

SG 

100 

5 0  

100 

100 

4 8  

5 

5 

1 

250 

UNIT 

COST$ 

236-1 002024A 

236-1 002040 

240T 101 7040 A 3  

201 T 1 105540 

236-1 004002 A 3  

240-1 008098 

2407 1009040 A 2  

1111008 20 

201 11  17038 A 2  

11 

6et 

Eel 

Be1 

Be1 

Bsl 

Bel 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG - -  

12 

RING SETS 

CLUTCH SHIMS 

SHIMS 

PACKING 

FILTER 

FILTER 

INJECTOR 
-- - 

1 Jan 9 4  

1 Jan 9 4  

1 Jan 9 4  

1 Jan 9 4  

1 Jan 9 4  

1 Jan 9 4  

BA 

BA 

BA 

BA 

SG 

SG 

SG 

SG 

BA 

BA 

BA 

$12 500 

TOTAL 

COST) 

PUMP 2 5  

BELAZ 

236100106 8 3  

240-1000104 

240-1 0001 0 4  BR 

240 1009040A2 

240 101 7040A2 

201 1105538 

236-1 1121 1082 
- 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

CIS 

GENERATOR 

STARTER 

TOTAL COST US DOLLARS 

ENGINE 

CYLINDER LINER SETS 

PACKING 

BELAZ 

2 

2 

2 

2 

2 

2 

2 

2 

2 

Bel 

Bel 

Bel 

Be1 

SEAlRR 

TOTAL $ 

CIS 

CIS 

CIS 

Eel 

Eel 

Eel 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

TURBOCHARGER 

1 3  

1 4  

15 

1 6  

17 

18 

19 

20 

21 

1 Jan 9 4  

1 Jan 9 4  

1 Jan 9 4  

1 Jan 9 4  

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Ssp 9 3  

1 Sap 9 3  

1 Sep 9 3  

45 7371 0209 

45  7375 1471 

240N 1000187 

240N1004006D 

240 100321 3 

1 Sep 9 3  

1 Sep 9 3  

1 Sep 9 3  

1 Jan 9 4  

1 Jan 9 4  

1 Jan 9 4  

240N 1180108 E A 

TURBOCHARGER 

SOURCE 

CNTRY 

CIS 

P 

240N 111B011B E A 

FILTER 

E A 

E A 

SET 

SET 

E A 

201 1117040A EA 

NEED 

DATE 

1 Ssp 9 3  

1 5  

1 5  

4 

144 

300 

COMMENTS 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

EA 

FILTER '238 1 109080 

FILTER COVER 

PACKING 

HARMONIC BALANCER --- 
CRANK SHAFT 

PUSH RODS 

PACKING 

PUMP 

240-1002264 

240-1002314 

240 1002310 

240-1 00500804 

236-1007100 

240-1008098 

240-101 1014 B 
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MORRIION KNUDSEN COMPANY EMERGENCY HEAT and POWER PROJ NO 1 MATERIALS AND SPARE PARTS LIST 

NEED 

DATE 

1 Jan 94  

1 Jan 94  

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

1 Jan 94 

LOG 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

BA 

COMMENTS 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

PART 

NUMBER 

548A 1301010 

548A 2201 01 0-02 

548A 220801 0 

548P 2402010 10  

548291 7020 1 1 

540 291 7062 

540-291 7080-01 

540 291 7064 

7540 291941 2 

548 3001031 

540300305202 

525 340501 0 0 6  

UNITS 

E A 

E A 

E A 

€A 

EA 

E A 

€A 

E A 

E A 

E A 

E A 

E A 

ONT 

5 

5 

5 

2 

6 

200 

100 

400 

3 

5 

3 

5 

DESCRIPTION 

RADIATOR 

DRIVE SHAFT 

DRIVE SHAFT 

TRANSMISSION GEAR 

CYLINDER 

COLLAR 

CYLINDER 

RINGS 

SHIFTING FORK 

LEVER 

W LLEY 

HYDRALIC BOOSTER 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

UNIT 

COST$ 

UNIT 

NAME 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

~ I O R I N  

NUMBER 
I 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

SEAlRR 

TOTAL S 

TOTAL 

COSTS 

NUM 

57 

58  

59 

60 

61 

62 

63 

64 

65 

66 

67 

68 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

SOURCE 

CNTRY 

Bsl 

Bel 

Bel 

Bel 

Bel 

Bel 

Bel 

Bel 

Bel 

Bel 

Bel 

Bel 

TRANSMISSION 

CABIN 

LAMPS 

LAMPS 

LAMPS 

BELT 

W MP 

PUMP 

SHIMMS 

SHIMMS 

GMP 548T 1700004 

548T 5000012 50  

A 2 4 5 1  

A 24 55x50 

A 24 60x40 

19501003681 

NS 50Y 3 T 

NS 50Y 2 1 

240-1000104B2 

240-1000104B2Rl 

SET 

SET 

EA 

E A 

E A 

EA 

E A 

E A 

E A 

E A 

3 

3 

1000 

500 

200 

60 

30 

30 

15 

15 

SG 

SG 

SG 

Sb 

SG 

SG 

SG 

SG 

SG 

SG 

Bel 

Bel 

Be1 

Bel 

Bel 

Bel 

Bel 

Bel 

Bel 

Bel 

1 Jan 94  

1 Jan 94  

1 Jan 94  

1 Jan 94  

1 Jan 94  

1 Jan 94  

1 Jan 94  

1 Jan 94  

1 Jan 94 

1 Jan 94 
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MATERIALS 

NEED 

DATE 

1 Jan 94  

1 Jan 94  

1 Jan 94  

1 Jan 94  

1 Jan 94  

1 Jan 94  

1 Jan 94 

1 Jan 94  

1 Jan 94  

1 Jan 94  

1 Jan 94  

1 Jan 94 

1 Jan 94 

1 Jan 94  

1 Jan 94 

1 Jan 94 

1 Jan 94  

1 Jan 94  

1 Jan 94  

1 Jan 9 4  

1 Jan 9 4  

1 Jan 94  

1 Jan 94  

1 Jan 94  

1 Jan 94 

1 Jan 94  

1 Jan 94  

1 Jan 94  

1 Jan 94  

1 Jan 94  

1 Jan 94  

1 Jan 94  

1 Jan 94  

1 Jan 94  

1 Jan 94 

A N D  SPARE PARTS LIST 

COMMENTS 

PROJ 

SEAIRR 

TOTAL $ 

HEAT and POWER 

TOTAL 

COST) 

NO 1 

SOURCE 

CNTRY 

Bal 

Bsl 

Be1 

Bel 

Bel 

Bel 

Be1 

Bel 

Bel 

Bel 

Bet 

Be1 

Be1 

Be1 

Bel 

Eel 

Eel 

Bel 

Bel 

Bel 

Be1 

Be1 

Bel 

Be1 

Be1 

Bel 

Be1 

Bel 

Bel 

Bel 

Bol 

Be1 

Bel 

Bel 

Bel 

LOC 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SO 

SG 

SG 

SG 

SG 

SG 

SQ 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

EMERGENCY 

UNIT 

COST) 

UNITS 

E A 

E A 

€A 

E A 

E A 

E A 

E A 

E A 

E A 

€A 

E A 

E A 

E A 

E A 

E A 

E A 

EA 

E A 

E A 

E A 

EA 

E A 

E A 

E A 

E A 

EA 

E A 

E A 

E A 

E A 

E A 

€A 

E A 

E A 

E A 

PART 

NUMBER 

240-100010452R2 

23C10000106-64 

240-1 0001 0786 

240-1 002265 

240-1002310 

240-1 003240A3 

240-100321 3 

240-1 003270 B 

240N 1004008 B 

240N 1004008 

236 1005160 A2 

240-1005576 

240 10055828 

240N 1008027 

240T 1009040 

240-1011014B 

201T 101 7038A 

236-1029240 

236-1 029240 

240 1029336 

201 11 05538 

238N 1109080 

9016-1 11 10082 

PARA 60-1 1 1 1073 

261 1112110 
- - 

201 1117038A2 

240N 1 1 1801 0 8  

240N 1118011B 

240N 11 18106 

240N 11 18272 

240N 1 1 18280 B 

17351256421 141 3 

548A 1301010 

240-1 3031 0 0 4 2  

240-1303101 V2 

QNT 

10  

240 

10  

40  

4 

60 

200 

120 

120 

60  

30 

80 

80 

100 

80 

15 

1000 

6 

20 

10 

1000 

200 

4 

60 

120 

1000 

10 

10 

120 

20 

20 

60 

10  

6 

6 

DESCRIPTION 

SHIMMS 

RING SET 

CRANK SHAFT 

PACKING 

CRANKCASE (OIL PAN) 

PACKING 

PACKING 

PACKING 

SET 

LINER 

COLLAR 

RING 

RING 

PACKING 

PACKING 

WMP 

ELEMENT 

OIL CLEANER 

COLLAR 

SHAFT 

ELEMENT 

ELEMENT 

WMP 

PLUNGER 

SPRAYER 

ELEMENT 

TURBOCOMPRESSOR 

TURBOCOMPRESSOR 

RING 

FLANGE 

COVER 

BELT 

RADIATOR 

PIPE 

PIPE 

KNUDSEN COMPANY 

UNIT 

NAME 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

MORRSION 

mlonln 

NUMBER 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 - 
2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

NUM 

12 

13 

14 

15 

16  

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 
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TOTAL COST US DOLLARS $23 283 254 

ALLMSOR XLS 

MORRSION KNUDSEN COMPANY 

LQC 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SG 

SO 

SG 

RIIORIW 

NUMBER 

2 

2 

2 

2 

2 

HEAT and POWER 

TOTAL 

COST$ 

---- 

PART 

NUMBER 

21 3702 

CT103-3708120-150 

25 3708200 

25 3708320 

P602 3709210 

EMERGENCY 

UNIT 

COST* 

2 

2 

2 

2 

2 

2 
- 

2 

2 

2 

2 

2 

2 

Bel 

Bel 

Bel 

Bel 

801 

Eel 

bl 

Bel 

Bel 

Bel 

Bsl 

Bel 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

UNITS 

E A 

E A 

E A 

E A 

E A 

PROJ 

SEAlRR 

TOTAL $ 

DESCRIPTION 

VOLTAGE REGULATOR 

SOLENOID 

ROTOR 

EQUALIZER BAR 

SWITCH 

NUM 

82 

83 

84 

85 

86 

1 Jan 94  

1 Jan 94  

1 Jan 94  

1 Jan 94  

1 Jan 94  

1 Jan 94  

1 Jan 94  

1 Jan 94  

1 Jan 94  

1 Jan 94  

1 Jan 94  

1 Jan 94  

11 107 39103010 

540 5206010-10 

81 6104013 B 

5040-820101 5 01 

7523 840201 2 

548A 840241 1 

548A 840 301 0 

G263A 457371 1487 

G263A 

MN 1 

A24 1 

A24 21 5 

QNT 

20 

20 

10  

12 

10 

UNIT 

NAME 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

100 

101 

102 

103 

104 

105 

106 

107 

108 

109 

111 

87  

88  

89 

90  

91 

92 

93 

94 

95 

96 

97 

98 

E A 

EA 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

E A 

EA 

EA 

AND SPARE PARTS LIST 

COMMENTS 

NO 1 

SOURCE 

CNTRY 

Bel 

Bel 

Bel 

bl 

Bel 

Eel -------- 
Bel 

Bel 

Bel 

Bel 

Bel 

Bel 

Bel 

Bel 

Bel 

Bel 

Bel 

Bel 

BELAZ ---- 
BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

LIGHT SET 

LIGHT SET 

FILTER ELEMENT 

INST LIGHTS 

INST LIGHTS 

INST LIGHTS 

REFLECTOR 

REFLECTOR 

SIGNAL 

ENGINE DIP STICKS 

SWITCH 

RELAY 
PP 

SENSOR 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

BELAZ 

110BELAZ 

BELAZ 

MATERIALS 

NEED 

DATE 

1 Jan 9 4  

1 Jan 9 4  

1 Jan 9 4  

1 Jan 9 4  

1 Jan 94  

1 Jan 9 4  

1 Jan 94  

1 Jan 94  

1 Jan 9 4  

1 Jan 94 

1 Jan 9 4  

1 Jan 9 4  

1 Jan 94  

1 Jan 94  

1 Jan 94  

1 Jan 94  

1 Jan 9 4  

HYDRALICK JACK 

GLASS 

WINDOW HANDLES 

MIRROR 

HOOD 

HOOD 

FENDERS 

GENERATOR 

STARTER 

ELECTROMOTOR 

LAMPA 

LAMPA 

10  

20 

10 

30 

6 

4 

4 

6 

10 

10  

1000 

1000 

30 

SG 

SG 

SG 

SG 

SG 

SG 

SO 

SG 

SG 

SG 

SG 

SG 

6 371 1000KT 

140-371 12000-01 

130 371 2010-8 

130 3716010 V 

130 3716010 G 

FN 130-3716210 

FN 130 37162108 

C40 3721000 

YPl 01  3726000-V1 T 

PI45 3726000T 

RC 951A 3726010 70  

MM355 3829010 

E A 

E A 

E A 

EA 

E A 

E A 

E A 

E A 

E A 

E A 

EA 

30 

30  

20 

15 

15 

20 

20 

12 

30 

20 

12 



SECTION 2 

OPERATIONS & MAINTENANCE (O&M) TRAINING 

The followmg sect~on prov~des an outlme for O&M training programs that should, ~f 

employed, make a long-term mean~ngful contr~but~on to production and cost In coal mines 

of Mongolia 

2 1 OBJECTIVES AND SCOPE 

To define "bas~c" tra~ning programs which would enhance the knowledge, capab~l~ties and 

experience of the mine and support staffs Areas to be focused on ~nclude 

rn Operat~ons 

Engineermg 

o Accountmg 

Purchasmg and Procurement 

It IS the goal that through these tratn~ng programs the Mongol~an Coal Industry would begm 

to apply pract~cal knowledge gained to Improve the overall mine eff~c~ency and production, 

while obta~ning an important lesson In free market procedures and enterpr~sing 

A major~ty of these programs w~ll concentrate on classroom type tra~nmg sessions w~th 

the remamder bemg focused toward hands-on trainrng In spec~f~c areas key md~viduals 

should be assigned (herem ~dent~fied) to s~m~lar operations In the U S where they wdl 

w~tness in actual operat~on the practices they have learned 

2 2 MINE OPERATIONS 

Mme operations tra~nmg should stress day to day activ~ty and supervrslon of minlng tasks 

mcludmg dr~lling and blasting, draglmes, shovels, loaders, trucks, dozers and graders 

2- 1 



Particular emphasrs wrll be placed on preventatrve marntenance programs, manpowe 

@ schedulmg and cost effectwe decrsion rnakrng The development of management tool 

such as mon~tormg and performance reports must be an mtegral part of the trarnrng Bas~c 

prmpals of economics, such as cost control, cap~tal and return should also be prowded 

The followmg outlrne defrnes the content and nature of the trarnrng program for Mme 

Operatrons 

MINE OPERATIONS (MO) 

1 DRILLING & BLASTING 
0 Drrllrng technrques & procedures 

Effectrve use of drrlls 

a How to size drrlls 

Blastrng agents & alternatrves 

o Blasting technique & procedures 

Blastmg applrcatrons 

2 OVERBURDENREMOVAL 
o Alternatrves and applrcatron 

Prestr~p techn~ques 

Draglme util~zatron & applrcat~on 

ShoveVLoader ut~l~zatron/appl~cat~on 

Trucks & scrapers utrlrzat~on/appl~catron 

Hrghwall stabrlrty & safety 

3 COAL REMOVAL 
Maxim~ze recovery 

Min~m~ze drlutron 

Alternatwes and applrcatron 



4. HAULROADS 
Tlres 

5 RECLAMATION AND ENVIRONMENTAL IMPACTS 
rn Surface water 

Ground water 

TOXIC and hazardous substances 

Gradmg and revegetat~on 

6 MANAGEMENT REPORTS 
Job cost statement 

Performance and production reportmg 

Equipment status report 

Budget vs actual 

7 COAL PREPARATION 
Cleanmg and loadmg 

Crushing and screenmg . Blendlng 

8 PREVENTATIVE MAINTENANCE 
Lubr~cat~on 

rn V~brat~on and nolse 

rn Thermal monltorlng 

e Crack detectton techn~ques 

Fa~lure stat~stic analys~s 

0 General mamtenance procedures 

Spare parts control 



Weldmg and cuttmg procedures 

Bucket mamtenance 

T~re mamtenance 

Electr~cal rnamtenance 

Crusher and belt mamtenance 

Drag l~ne and shovel ma~ntenance 

Truck, loader, dozer and grader maintenance 

011 samplmg and analys~s 

Problem solvmg 

Safety 

Plannmg and schedulmg 

Shops and facdrt~es 

9 ADMINISTRATIVE & FINANCIAL 
Operatmg cost 

Cap~tal cost 

Fixed versus varlable cost 

Cost statement 

Prof~t & loss statement 

o Margm and rate of return 
Cost effectwe dec~s~on making 

Management by objectwes 

2 3 MINE ENGINEERING 

Min~ng engineering tra~ning should focus on technolog~es that are applicable to Sharyn 
Go1 and Baga Nuur mines Engmeers who will become future managers should be 

exposed to virtually all the mrne operations curriculum as well as some of the procurement, 

and accountmg sessions Spec~f~cally for the engineer, emphas~s of the program should 

be placed on short and long-term plann~ng, proper equ~pment select~on, mine plan cr~terla 

2-4 



and product~on mon~toring A one week course in computer mine plannmg and appl~cat~ons 

wll also be ~mportant 

MlNE ENGINEERING (ME) 

1 MINE CONTROL AND VOLUMETRIC SURVEY 
Aer~al 

a Geodet~c 

a Slope stab~l~ty momtorlng 

2 MINE PLANNING 
Short term 

a Long term 

Equ~pment selection . Computer appl~cat~on 

Mlne des~gn cr~ter~a 

3 EQUIPMENT OPTIMIZATION 
a Evaluat~on of current equtpment utllizatlon 

a Evaluate requ~rements 

Reevaluate equ~pment selection 

4. MANAGEMENT INFORMATION SYSTEMS 
a Budget and cost monltormg 

rn Production reportmg 

Mme data comp~lat~on system 

e Mme data analysis system 

Q Cost recordlng system 

e Informatton presentahon 

a Cost est~mating 



(e 2 4 MlNE ACCOUNTING 

The mine accountmg program should concentrate on cost reportrng, financ~al analys~s, 

budget preparation, material management and control, wlth emphasls on trackmg, data 

collection systems and reporting systems 

MlNE ACCOUNTING (MA) 

PROJECT PLANNING 
Chart of accounts 

Cost considerat~on 

Cost estimates 

Fmanc~al evaluatrons 

Cap~tal vs expense decrslons 

FINANCIAL PLANNING 
Tools of frnanclai plannrng 

a Cap~tal structure 

a Long term financing 

Sources and use of funds 

BUDGET PREPARATION AND CONTROL 

@ Cap~tal, operat~ng expenses and cash 

* Method of allocating production cost and deferred expenses 

MATERIAL MANAGEMENT 
a Mater~al management mformatlon system 

Procurement of equ~pment and spare parts 
a Track~ng, mventory control, and ordermg 



l a  5 COSTING SYSTEM 

Cost system concept and objectwe 

Codmg structure 

Interface w~th other system 

Prorated cost 

Direct cost 

Work order system 

Time card 

Issue card 

Information and means to develop cost management system 

2 5 MlNE PURCHASING AND PROCUREMENT 

Training In purchasing and procurement will consist of procedures in expediting, 

management controls, contracts, negotiating and cornpetitwe bidding process Particular 

emphasis will be put on dealing with suppliers, terms and conditions of a P 0 , and 

utilization of shipper and forwarders Additionally, of primary Importance, will be to present 

and mstruct the participant in an inventory control system including requlsltlons, P 0 s, 

tracking and issue procedures The following outline identlf~es the scope of the training for 

this area 

MlNE PURCHASING AND PROCUREMENT (MP) 

1 GENERAL SCOPE 
a Procurement price and procedure 

Effective procurement planning and control 
Competitive bid process . Evaluation technique 

Purchase requisitions 



Purchase order & processing 

Sh~ppers and forwarders 

Contract adm~n~strat~on 

Warranty 

Vendor performance 

Negot~atmg 

2 INVENTORY CONTROL 
Catalogmg 

rn Inventory class~f~cat~on 

e Forecasting needs 

rn Reorder loglc 

inventory control techn~ques 

o Transportat~oniExped~trng 

3 WAREHOUSE OPERATION 
Set up stock codes 

Warehouse layout 

a Mater~al handling equ~pment 

Rece~vmg process 

Issung process 

Equipment and tool control 

4. ANALYSIS 
Actwe, ~nact~ve dead stock 

Serv~ce level, turnover, mvestment 

Lead time analys~s 

Report~ng 



2 6 SCHEDULE AND ATTENDANCE OF TRAINING SEMINARS 

The key people in the Mongolian industry must be exposed to th~s training Only ~f they 

understand and support the changes w~ l l  they be lnit~ated Smce so many key managers 

will be scheduled to attend the tramng seminars from dwerse locations it IS best that the 

seminar be presented in Ulaanbaatar Holding the meetings In Ulaanbaatar provides a 

central location and adequate facilities for such training Working through the Min~stry of 

Fuel and Energy, individuals will be scheduled during appropriate times Expense of travel, 

meal and lodging for the Mongolians would be covered by the Ministry Table 2 6-1 

provides a list of training groups and their office locations 

Table 2 6-2 provides a list of training sessions, attendees, mstructors and the duration of 

each session To effectwely utilize the t~me of the numerous instructors, consideration in 

scheduling must recognize their proper utilization Therefore, it is anticipated that the 

instructors shown on Table 2 6-2 will be required to teach the respectwe courses with the 

duration and desired attendees as shown 

To schedule 7 different instructors teaching 22 sessions to 10 groups coming from over 3 

locations w~ll take some organization Recogn~zing some sesslons may overlap the 

following matrix (Table 2 6-3) illustrates a possible schedule to effectively accommodate 

the diversity 

Additionally, each instructor should make a mine v~sit to Sharyn Gol and Baga Nuur This 

v ~ s ~ t  should co~ncrde with his training sessions Ideally he could visit one mine before his 

presentation and one after Thus he could appreciate the unique problems the Mongol~ans 

have and focus on them In his sesslon The vlslt after his tra~nlng would be ut~l~zed to follow 

up w~th staff and address questions In a less formal atmosphere 

As an option and to culminate the training course a select group of ind~viduals should visit 

coal mine operations in the United States that represent conditions similar to those 
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TABLE 2 6-1 

TRAINING GROUP DEFINITIONS 

I Mine Purchasing & Procurement I MP I Sharyn Gol, Baga Nuur * 

TRAINING GROUP 

Senlor M~nistry Representatives 

Senior Mine Management 

Production Supermtendents 

Maintenance Supermtendents 

Mme Engmeermg 

Engmeermg Min~stry & Technical 
lnstrtute 

Mme Accountmg 

Accountmg M~nistty 

11 Nuur Com~anv k?~resentat~ves I NC 1 Ulaanbaatar 

* Also representatives from other mines In Mongolia such as Nala~kh, and Shivee Ovoo 

DESIGNATION 

SMR 

SM 

PS 

MS 

ME 

EMT 

MA 

AMT 

-- - 

OFFICE LOCATION 

Ulaanbaatar 

Sharyn Gol, Baga Nuur * 
Sharyn Gol, Baga Nuur * 

Sharyn Gol, Baga Nuur * 
Sharyn Gol, Baga Nuur * 
Ulaanbaatar 

Sharyn Gol, Baga Nuur * 

U laanbaatar 



TABLE 2 6-2 

TRAINING SEMINAR SESSIONS 

11 INSTRUCTOR 

Mmmg Accountmg - F I 

I 

11 Mmmg Accountmg - F 

Mme Operatron - C 

I1 Mmmg Accountmg - F 

11 M~n~ng  Accountmg - F 

11 Mmmg Accountmg - F 

II Mme Purchasmg & 
Procurement - G 

Mine Purchasing & 
Procurement - G 

Mine Purchasmg & 
Procurement - G 

Mme Purchasing & 
Procurement - G 

7 Instructors I- 

TRAINING SESSION 

Overburden Removal 

Coal Removal 

Haul Roads 

Coal Preparation 

Reclamat~on & 
Env~ronmental Impacts 

- -  - -- - 

Management Reports 

- --- 

Preventatwe Mamtenance 

M~ne Control & Volume 
Survey 

Mine Plannmg 

Equ~pment Opt~mrzat~on 

TRAINING GROUP 

SM, PSI ME, EMT, MC 

SM, PS, ME, EMT 

SM, PS, ME, EMT 

SM, PS, ME, EMT 

SM, PSI ME, EMT 

SM, PS, ME, EMT, SMR 

ME, EMT 3 5 

-- 

DURATION 
(DAYS) 

1 0  

1 0  

0 5 

0 5 

0 5 

0 5 

SM, ME, EMT, SMR, MA, 
AMT 

SM, ME, EMT, SMR, MA, 
AMT 

SM, MS, ME, EMT 

ME, EMT 

ME, EMT 1 2 0  

1 0  

2 0  

5 0 

0 5 

- 

Inventory Control I MP. NC 1 4 0  

Management lnformat~on 
Systems 

Project Plann~ng 

Fmanc~al Plann~ng 

Budget Preparat~on & 
Control 

Mater~als Management 

Costing Systems 

General Scope 
Purchasmg & 
Procurement 

ME, EMT, MA, AMT 

SMR, SM, MA, AMT, MP, 
NC, ME, EMT 

SMR, SM, MA, AMT 

SMR, SM, MA, AMT, MP, 
NC, ME, EMT 

MA, AMT, MP, NC 

MA, AMT 

MP, NC 

Warehouse Operat~on 

22 Sessmns 10 Groups 44 Days 

- 

4 0 

2 0  

1 0  

2 0  

1 0  

4 0 

4 0 

Analys~s 

MP, NC 2 0  

MP, NC, SMR, SM 2  0 



Table 2 6 - 3 
Training Semrnar Schedule 

I 1 

Full Da Session 
Half Da Session 

Ba a Nuur Mlne rnstructor nsit 



experrenced In Mongolra Thrs should be done after completing the sessions In Mongolra, ' @ so that what they were exposed to rn class can be reinforced wrth seeing the practices 

employed and the results 

The rndrvrduals to make the trrp to the Un~ted States can be broken into four groups These 

groups and the antrcrpated partrcrpants include 

Ministry and Senlor Mme Management 

Deputy Coal Mrnrster 

Assistant Deputy Coal Mrnrster 

General Director Baga Nuur 

General Director Sharyn Gol 

Eng~neering 

General Drrector Technical lnstrtute 

D~rector Technrcal l nst~tute 

Chref Eng~neer Sharyn Gol 

Chref Engrneer Baga Nuur 

Production & Maintenance Supermtendents 

Production Superrntendent Sharyn Gol 

Productron Superintendent Baga Nuur 

Marntenance Superrntendent Sharyn Gol 

Maintenance Superrntendent Baga Nuur 

Purchasmg Procurement & Accountmg 

Drrector Nuurs 

General Manager Nuurs 

Accountant Baga Nuur 

Accountant Sharyn Gol 



Purchasing Agent Baga Nuur 

Purchasrng Agent Sharyn Gol 

These groups should antrcipate spending approxrmately 2 weeks In the United States 

They should visit 2 and possibly 3 drfferent operations In addrtron to actual operatmg 

mrnes they should also vis~t the home offce or headquarters of a major mining company 

to observe the overall management processes of an Amer~can company 

a, at the most mopp 

2 7 MATERIAL AND TRAINING NEEDS 

Although audio and vrdeo systems do exst In Mongo11 ortune trme they 

e~ther d~sappear, do not work, or are rncomplete Since training sessrons are organized 

srmultaneously, at a mlnlmum, rt IS recommended that one complete set of tratning aids be 

retamed and the remamder wrll be acqu~red in-country The needs would include 
VCR Camcorder 

VCR - RecorderIPlayer 

TV Monitor 

Accessorres 

Slide Projector 

Screen 

Tapes 

Overhead Projector 

Frerght from U S 

2 8 LANGUAGE BARRIER 

A slgnrficant obstacle to effective trarnmg w~ll be to overcome the language diffrculties, 

particularly In such d~verse and techn~cal frelds At any one t~me whde In Mongolta the 

greatest demand for mterpreters wrll be three Two rnterpreters will be required for 

sessions going on s~multaneously and one for mme v~srtat~ons (poss~bly two) It IS preferred 

that the technical talents of the ~nterpreters include Mechan~cal Engrneerrng, Minrng or 

Geolog~cal, and Adminrstrative sk~lls These personnel are available rn Mongoha with 



varying capab~l~t~es It w~ll be cruclal to the success of the effort that good rnterpreters are 

2 9 ESTIMATED COST OF TRAINING 

The foliowmg est~mate IS provlded to perform the efforts herem defmed, plus that of a 

Tra~n~ng Coordtnator to ma~nta~n cont~nulty and organ~zat~on of the ent~re program 

1) Mater~al Preparation for Tralnlng Program 
2) Coordmat~on of Tralnmg, S~te Presentat~on, 

Travel Time 
3) Travel Cost 
4) Per D~em 
5) Fmal Report 
6) Tralnlng A~des 

TOTAL 

Opt~onal United States Tra~ning Program 

1) Travel to and from U S (Mongol~an Delegatlon) 
2) Inter4 S travel (Mongolian Delegat~on) 
3) Travel & U S Expense (meals & lodgmg, 

MongoIran Delegation) 
4) Coord~nat~on & Presentat~ons In U S 

TOTAL 

2 10 EVALUATION CRITERIA 

It IS always d~ffrcult to quant~tat~vely ~dentify the rewards of a tralnlng program However, 

we belleve that the benef~ts of the tra~nrng to the Mongol~ans w~ll be read~ly nottceable 

although ~t may take several months or years to become apparent The best way to 
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evaluate the merlt of training will be to monitor the performance after implementatron of the 
@ programs, in comparison to historical performances Statist! s to follow at each mine would 

include 

1) Overburden production per manday 

2) Coal product~on pes manday 

3) Fuel consumpt~on per total volume moved 

4) Availability of draglines 

5) Ava~lab~llty of shovels 

6) Ava~lability of trucks 

7 )  Total annual production of dragline shovels and trucks 

Unfortunately previous records are non-exlstent or confusing and contradictory at best As 

you have noticed major emphasis has been applied to tracking, monitoring and record 

keeping in the training session identifled The primary purpose of this is to ~dentlfy problem 

areas to focus one's attention to and to judge the success of one's corrective measures 

a If ~ncorporated, the means to measure the success of the programs will be established 

To value future performance in comparison to what would have happened without the 

train~ng requlres visionary capabilities, thus a comparison to past performance is desired 

In light of the lack of data we would not measure the micro-performance but more global 

performance statistics such as BCY moved per year per machine for which records can be 

obtained or back calculated 

The unfortunate part of this evaluation procedure is that we must live the future before we 

can quantify the success of the training programs Therefore, one must incur the cost of 

tra~nlng before you can measure it's benefit We expect the benefits will only be not~ceable 

after several months, but the rewards will be realized for years to come 



Projections w~th whlch we feel comfortable now, based on our current actlvrty and 

knowledge, would lndlcate that the following improvements could be attributed to trainlng 

and use of Amercan technologies 

Blastlng supplies cut 15% 

Enhance dragllne product~vlty and avallablllty (I 0%) due to Improved draglme 

bucket maintenance whlch should Improve productlon at Baga Nuur by 5% 

or 175,000 tonnes of coal per year 

Change In management and operating procedures particularly manpower 

schedul~ng and equlpment ut~l~zation and the tntroductlon of utll~ty support 

equlpment should Improve productlon per man day by 5% throughout the 

mdustry or an add1t1onal300,OOO tonnes of coal per year 

0 
These are reasonable expectations and goals we feel could be achleved and attributed 

to a thorough tralnlng program 



SECTION 3 

MAINTENANCE, ORDER, ENTRY, AND TRACKING SYSTEM 

In the eyes of Western practitioners, the system for ordering, paying, transporting, tracking, 

and issuing materials in Mongolia has been, and continues to be, a very perplexing system 

The following narrative defines the procedures typically utllized by the mining industry 

today, the basis of which IS the planned economy inherited from the Russians 

3 1 TRADITIONAL PROCEDURES 

Until 1991, Mongolian procurement followed the format of the planned economy 

Projections for f~ve-year plans were developed w~th primary emphasis on new equipment 

needs These requests were conf~rmed within two years of delivery Once thrs contract 

was made, delivery had to be accepted regardless of need Also, the life of equ~pment was 

fixed For example, 40-tonne trucks were replaced every 250,000 km and dozers every 

C) 8-1 0,000 hours (approximately every 3 to 4 years) Forecasting w~th such advanced notice 

gave Russ~an factories secure orders around which to schedule product~on 

Such an arrangement led to many abuses Having to antupate so far In advance often 

requ~red ordering much more than was necessary Inevitably, not every component was 

~dentified and, because ordering out of phase with the 2-year plan was extremely difficult, 

equipment would sit for weeks and months wa~ting for parts Useless inventories of mactive 

stock would grow rn the meantime Knowlng that equipment would be replaced on a 

scheduled basis led to little mamtenance In the later life of the equ~pment Essentially, 

equipment was run to destruction, parked after the arrlval of the new fleet, and then 

cann~bahzed for spare parts when needed 

Primarily, purchases were made in rubles and the tugrik had established or negot~ated 

exchange rates, so there was little difficulty In making payment Yet at trmes, the 

m Mongol~ans would be given equipment they never asked for (excess or phased out Russian 
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a models for which parts were no longer manufactured) which caused most payment 

problems Another difficulty was (and still IS) getting selected pieces or spare parts The 

Russians would want to supply the entire unit rather than be bothered with individual parts 

For example, if a truck needed an engine, rather than supply one, they would prefer to sell 

the entire truck They made acquiring mdividual components and parts difficult as an 

Incentive to purchase completely new ones In the next ordering cycle These basic 

principles and mentality are prevalent in today's Mongolian purchasing and procurement 

procedures 

3 2 EXISTING PURCHASING AND PROCUREMENT PROCEDURES 

In October of each year, all mines, including the small local mines, must prepare a llst of 

needs for the next year and submit this list to the Ministry for approval Inevitably, thls list 

IS much more extensive than necessary since, traditionally, major cuts are always 

mcorporated The list of needs is evaluated, summarlzed, and consolidated by the Nuurs 

a Company (Nuurs IS a trading company, and it IS not prlvate but a wholly controlled arm of 

the Ministry of Fuel and Energy) and presented to the Ministry by the end of October The 

Ministry makes its review and subsequent cuts, but it puts the majority of its emphasls on 

capital items such as new equipment, leaving the details of small parts and supplies 

mostly to the drscretlon of Nuurs In November, the list approved by the Ministry IS 

submitted to the Ministry of Trade and Industry (MTI) and the Ministry of Fmance (MF) 

Traditionally, both agencies make further cuts until a Ilst, valued in U S dollars, is approved 

by these mlnistrles Virtually nothing IS manufactured in Mongolia 

Upon identifying the value of the budget, which includes 20% for unforeseen emergency 

needs, MTI determmes what port~on of the budget can be acquired through barter and what 

portion must be f~nanced by hard currency to be supphed by the Min~ster of Fmance A 

survey IS conducted by MTI to determine the value of the commodities to be traded as 

well as the quantity available for commitment The primary commodities used for trade are 

copper and fluoride concentrates, meat, leather, sheepskin coats, and cashmere A dollar 
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value is put on each item for which it is expected to be exchanged for an equal dollar 
I 

value in equipment and parts The remaining funding IS supplied by the MF As an 

example, In 1992, in addition to American and Japanese grants, 12 million dollars of 

materials were purchased of which 2 milhon dollars were bartered and 10 million dollars 

were purchased (It appears that some of the hard currency was supplied by World Bank 

funding, confirmation of this should be made, however ) The dollars were supplied by the 

Mongolian State Bank International at no interest 

At this point (December), the Nuurs Company is notified of the approved funding for the 

subsequent year and is given the authority to acquire the needed supplies The supplies 

exclude petroleum products which IS the responsibil~ty of the Petroleum Importing 

Company, it IS not a private company, but part of the Ministry of Transportation and 

Commun~cations Nuurs' representatives then go to their suppliers In Russ~a and negotiate 

contracts for the materials and equipment They are allowed to negotiate the bartered 

materials up to the value approved but are expected to do better To do otherw~se requlres 

the approval of MTI Items are ordered and scheduled for delivery on a quarterly basis 

Generally, a partial payment of 15-20% IS made upon not~ficat~on of shipment, and the 

balance is paid upon receipt Penalties generally established for late orders are to be paid 

in dollars, and cannot be credited to future purchases 

Nuurs is responsible for tracking the shipment They are notified by telex that the shlpment 

has left and are given the railcar billing and car number If the shipment is destlned for the 

Baga Nuur Mine, it will be delivered to Baga Nuur where it will clear customs Nuurs' 

representatives w~ll be contacted and will physically go to Baga Nuur to inspect the 

shrpment for completeness and damage and clear it from customs They w~ll prepare 

damage reports for Insurance, ~f appropriate, and back order mlsslng components If a 

sh~pment contams a varlety of parts for Baga Nuur, Sharyn Gol, Shivee Ovoo, local mines, 

etc , the shipment is brought to Ulaanbataar where it IS checked and cleared by Nuurs and 

stored in warehouses for future delivery Materials for Sharyn Got are handled under the 

m same procedure as Baga Nuur deliveries 
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An additional observation is that Nuurs purchases equipment and parts with dollars and 

commodities on an equal dollar value basis However, the mines are then charged in 

tugrtks at the exchange rate of 40 tugr~ks to $1 00 when the street rate is over 350 to 1 

In February, the charge rate was changed to 150 to 1 Irregardless, any cost data collected 

from the mlne is signif~cantly under estimated and misleading 

3 3 CURRENT-1993 PURCHASING PROCEDURE 

Our investigation has determined that the noted procedures for 1993 have been followed 

However, in December of last year, Nuurs did not contract out any of the materrals and 

equipment required for thls year which they have traditionally done Instead, they will order 

only on an as-needed basis We believe that this is a better approach but not for the 

reasons noted by the Mongohans which are as follows 

Last year, Nuurs found themselves in a situation where they had ordered parts prior 

to AID'S ~nvolvement for which AID funding was not available (in accordance w~th 

established AID gu~delines) Therefore, they want to postpone any purchases until 

AID funding IS available This can put the operations in a very serious predicament 

depending on how supportwe Nuurs IS In acquiring parts that need immediate 

replacement 

Source of barter commodities are becoming difficult to acquire and values d~fficult 

to determme 

. Guarantee of production (I e copper concentrates) and avallabll~ty uncertain 

Private enterpr~ses undercut government price of commodities Although the 

barter commodities used for trade come from government-established 

organizations, they have all established assoc~ated companies (Nuurs IS an 



example) These companies, although st111 controlled by varlous government 

min~stries, are encouraged to act as private enterpr~ses operatlng in a free 

market soc~ety Thus, they are allowed to sell their goods in the open market 

at a much h~gher prlce than what the government wrll pay them (production 

costs only) to use the goods as barter commodit~es Although publlc sales 

are more than what the government will pay, the subsequent resale value of 

the commod~ty by individuals IS less than the barter value the government has 

placed on the product to exchange for Russian materials This leads to two 

problems 1) commodit~es are not available because the manufacturer is 

able to sell them at a hlgher price elsewhere and, 2) the arrangement 

undercuts the value the government applied to the commod~ties for trade 

3 4 INVENTORY AND ISSUING CONTROL 

Inventory IS counted at the mine at least once a year The mlne management IS 

a responsible for making and reporting the results although there is a Department of 

Inspection and Control withm the Ministry of Fuel and Energy (MFE) wh~ch supposedly 

oversees th~s effort Although the MFE has asked Nuurs to mvolve themselves wlth such 

activity, Nuurs feels ~t IS not their responslbllity and have also found it d~ffrcult to work w~th 

the mine management on such an Issue Nuurs has an mterest (correctly so) in knowing 

what current lnventor~es are to properly approve purchase requests When they ask to 

check or see ~nventory, they flnd the mlne management uncooperative 

There does not appear to be any minimum reorder system in place As an example, a 

review of Sharyn Gol's request list for 1993 was Identical to the 1992 listing w~th only the 

date of subm~ttal changed 

Issuing parts, particularly larger components such as tires, IS monitored by hand However, 

on such components, elther the kilometers traveled or the hours worked are monitored to 

see if fa~lure fell w~thin established limits Approval for issuing such a major part includes 
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a lengthy process The ind~vidual operatmg the machine at the time of fa~lure requests the 
'@ superintendent for a new part The supermtendent contacts the Chief Engmeer who 

mvestigates the 11fe of the component In quest~on If acceptable, the warehouse is notified 

to release the replacement component If not, there IS an Inquiry into possible abuse or 

malfunct~on Although th~s procedure has mer~t, the equ~pment should be f~xed f~rst, and 

then adm~n~strative and mvestigative procedures should follow Th~s would be a much 

more effectwe use of time 

An mcentive program has been established for operators Various bonuses are offered for 

varlous achievements For example, the number of tonnes hauled In a certarn per~od, or 

~f a truck operates over 250,000 kilometers or a dozer operates over 10,000 hours before 

~t needs to be replaced, the operator would receive a bonus Co~nc~dentally, these were 

the levels, In previous years under the planned economy, that the equ~pment was replaced 

~rregardless of its condition 

3 5 SHORT-TERM RECOMMENDATIONS 

The follow~ng ~dent~f~es recommendations for immediate and short-term efforts to be 

performed in purchasing, procurement, and Inventory control 

A thorough mventory taken by someone outs~de the immediate mine management 

Make an inventory check of all parts in Inventory at Baga Nuur, Sharyn Gal, Shivee 

Ovoo, and Nuurs' warehouse In Ulaanbaatar A cand~date for th~s would be Nuurs 

w~th outs~de ass~stance from someone famhar with western mventory control 

systems 

. ldentlfy the rate of consumpt~on for all major parts whether ~n inventory or not The 

purchasing or engineermg departments should be respons~ble for th~s 



Identify the length of tlme current Inventory will last under the current consumption 

rate 

A western speclallst should mvestlgate Ilfe, or production expected of components, 

to see ~f they achieve acceptable levels of performance Thls should allow one to 

focus on materlal or ma~ntenance problems 

Nuurs should be aware of mventorles at each mine such that duplcat~on of 

rnventories could be minlmlzed and parts required at one mme may be found at 

another rather than ordered and waitlng months for replacements 

LONG-TERM RECOMMENDATIONS 

To effectively manage the efforts of purchasmg, procurement, and Inventory in Mongolia, 

major changes and extenswe tralning wrll be required The followmg outlines the needs 
r i  

A formal requ~sltlon and purchase order system 

A computerized mventory control system includrng parts lssulng and reordermg 

A parts and equipment tracklng and monitor~ng system 

A preventatwe maintenance program 

Establish valid budgetlng and mon~toring procedures to be substantiated by 

supporting documentation and a formal management review process 

COST AND SCHEDULE FOR IMPLEMENTATION 

Actual lmplementatlon of such a system IS made up of several stages Table 3 7-1 

recognizes an mvestigatrve stage, a development stage, a tralnmg stage, and an 
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id) ~mplementation stage Addttlonally, it IS hlghly recommended that the effort ~nclude a 

vis~tation of Mongohan personnel to the Un~ted States to observe proper procedures first 

hand The cost, In U S dollars, for each stage IS also shown In the table 



TABLE 3 7-1 
COST AND IMPLEMENTATION SCHEDULE 

"MAINTENANCE, ORDER, ENTRY, AND TRACKING SYSTEMS" 

Stage 

lnvest~gat~on 

Development 

Tralnrng 

lmplementat~on 

US Vls~tatlon 

Total 

T~me Frame (Months) 
1 I 2  13 14 15 I 6  17 I8 19 I10 I11 



SECTION 4 

SHIVEE OVOO - MANAGEMENT OVERVIEW 

The Shivee Ovoo deposit presents not only a unkque opportun~ty to mltigate the coal supply 

problems In Mongoha but to establ~sh Amer~can technologies, management, and operatmg 

procedure as a model for the rest of Mongolra Th~s IS a relatwely new mine which began 

operations In December of 1991 wlth the flrst coal productron in the sprrng of 1992 This 

offers Sh~vee Ovoo one of the greatest advantages ~t is not mature enouah to have 

developed lngr a I ned tradit I ons and ~ractices which make the other o~erat~ons ~n M o n m  

so ineff~clent Add~tronally, ~t offers an opportunity to focus resources, technology and 

funding in one place where the results would not only be representative of American mlnlng 

capab~l~ty but also an example to all of Mongolia of how a free market enterprise manages 

its busmess 

The greatest obstacle to the realization of Sh~vee Ovoo IS its inherent qualrty W~th an 

average heat value of 2800-3200 kcal/Kg, ~t IS s~gn~ficantly below the calor~frc value 

specification of Power Plant 4 In Ulaanbaatar of 3550 kcalkg--the most lenient plant In the 

system This d~sparity must be overcome either through blending, benef~crat~on or plant 

rnodif~cat~on before Shivee Ovoo will ever become a major contributor 

4 1 INVESTIGATION 

The Shivee Ovoo deposit hes approximately 240 km southeast of Ulaanbaatar In close 

proximity to the main hne rarl system connecting Ulaanbaatar with China The depos~t was 

discovered In 1957 Over 450 core holes have been dr~lled In the deposit Approxrmately 

663 5 millron tonnes have been deslgnated as proven reserves w~th 271 holes drdled on 

approx~mately 350 meter centers The remaining geolog~cal resource of approximately 2 2 

b~llion tonnes in 5 defmed coal strata can be des~gnated as inferred Contrary to prevrous 

reports, our investigatron has only been able to support the potentral of 2 3 b~llisn vs 6 0 

(a b~llron tons of reserves reported In other documents (st111 a world-class deposit) Of greater 
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,a concern, IS that we have determmed the str~ppmg ratio of the proven reserve of 663 5 

m~lhon tonnes to be 78 3 1, as opposed to the previously reported 1 3 1 However, In 

evaluatmg the depos~t and preparing the mlne plan for thls effort, we have ~dent~f~ed a 

mmable resource of 51 3 m~ll~on tonnes, suffic~ent enough to produce approx~mately 36% 

of Mongoha's annual coal productron for nearly 20 years at an in-place ratlo of 1 69 1 (m3/ 

tonne) 

The overburden IS unconsol~dated and has no permafrost Therefore, at this t~me, other 

than the coal, there IS no blastmg requ~red However, an mvestigat~on of the dr~ll logs and 

l~thology md~cates that s~lic~f~cat~on of the sand clays w~th depth w~ll d~ctate that blastmg w~ll 

be necessary In the future 

There is a dewatermg and depressur~zat~on system requ~red At th~s t~me, there IS one 

operatmg, yet drawdown rates would ~nd~cate that ~t should be expanded Greater scrut~ny 

of the hydrolog~cal consequence through prev~ously-collected data should be mvestigated 

d If necessary, convent~onal pump tests should be performed to determme the ground water 

hydrology The current pumpmg rate IS 4200 Wlday, or approx~mately 1 5 mrlhon gallons 

per day There IS no ~nd~catlon th~s problem IS not manageable 

There are f~ve major coal bearmg strata separated by numerous mterburdens up to 60 

meters and partmgs up to over 5 meters th~ck In places The fwe strata have the average 

followmg quality 

kcalkg (BTU) % Mo~sture % Ash % Sulfur 

Seam 1 3050 (5485) 10 68 13 97 0 67 

Seam 2 3065 (551 0) 9 02 14 24 0 76 

Seam 3 2900 (5200) 7 62 20 43 0 92 

Seam 4 3020 (5440) 9 19 29 30 0 83 

Seam 5 3056 (5500) 7 63 20 76 0 89 



In the mine plan developed herein, coal IS recovered pr~mar~ly out of Strata 1, 2 and 5 It 

IS also Important to report the procedures of how the partings (virtually no calor~fic value 

and nearly 100% ash) were recognized In the calculation of the seam quality Since the 

select~v~ty of the Russian mlnlng equ~pment IS very poor, any part~ng of less than 1 meter 

IS cons~dered part of the coal and IS, therefore, ~ncluded In the sample analyzed Western 

technology would remove partmgs greater than 15 cm (6 inches) Recogn~zing the crit~cally 

low quahty being reported and the s~gn~ficant ~mpact 1 meter of partmg would have on the 

quahty, we assumed removing all partings down to 15 cm, thus tmprovmg the as-mmed 

calorific value approximately 5% to 2950 to 3360 kcallkg The ash values recorded should 

Improve as well but have not been corrected for the selectwe mining techn~ques proposed 

Currently, there are no coal crushing or loadmg facil~ties at the site The coal is loaded 

d~rectly from the mine (run-of-mine) into rail cars w~th 2-cubtc-meter dtesel shovels 

Loadmg run-of-mme coal (chunks of 1 meter) creates significant problems w~th pulvertzers 

at the power plant 

in add~tton to the juxtapos~t~on to the mam line ra~lroad, Shivee Ovoo offers several other 

favorable mfrastructure aspects, the lack of which makes development of most projects In 

Mongolia uneconom~cal For example, htgh-voltage transm~sston ltnes are ava~lable on 

site, and an abandoned Russ~an m~l~tary town, wh~ch had apartments to house 10,000 

people wtth supportmg infrastructure, exists w~thin a few kilometers 

4 2  GEOLOGY 

The coal IS of cretaceous per~od age or approximately 95-100 m~ll~on years old The coal 

IS commonly referred to as brown coal or hgnite The overburden IS character~stically 

sandstone, sandy clay, mudstone, aleurol~te, argel~te and gravel In descendmg order of 

proportion The seams dip at approx~mately 5-1 2 degrees The or~ginal volumetrics and 

quality calculations assumed that coal seams of less than 1 meter were not cons~dered 

a recoverable and partings 1 meter or less between seams of coal greater than 1 meter th~ck 
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are cons~dered recoverable F~gure 1 ~nd~cates the projected footprmt of the various 
' outcrops in the proven reserve area F~gure 2 represents the top of the seam outcrops and 

des~gnates cross sections 1 through 8 (attached) F~gures 3 through 10 represent the cross 

sect~ons themselves These cross sect~ons dep~ct the mlnlng techn~que employed at 

varlous locat~ons as well 

4 3  MINE PLAN 

From the geologrcal ~nformatron, in-place and as-mmed volumetr~cs were developed, and 

are presented rn Table 4 3-1 

The rehandle and mmable rat~os were determmed by draghe range d~agrams whrch w e d  

the dragl~nes and ~dent~f~ed the rehandle requirements Figures 4 3-1, 4 3-2 and 4 3-3 

show draglme range d~agrams for various overburden depths 

0 Range d~agrams for overburden depths of 20, 30, 40, 50 and 60 meters, w~th two 10- 

meter seams of coal and five meters of partmgs have been des~gned to represent the 

typ~cal cond~t~ons to be exper~enced at Shwee Ovoo 

This design effort dictates that a 42 m3(55 yd3) draglme with a 121 meter (400 foot) boom 

at a 35 degree angle and a 108 meter (356 foot) reach w~ll be necessary to handle the thick 

overburden and interburden (up to 60 mm) and to compensate for the relatwely thick coal 

seams Even wrth such a machme, rehandle at the 60 meter depth IS 94% 

The mlne plan recognizes four d~stmctly d~fferent mine procedures wh~ch are des~gnated 

In F~gure 12 

1 ) Loader truck - exclus~vely - red 

2) Draglme - no rehandle - green 

3) Draglme - w~th rehandle - greenfpurple 
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TABLE 4 3-1 

VOLUMETRICS 

INCLUDES COAL WASTE 

CALCULATED 
REHANDLE 

(CU METERS) 

0 
0 
0 

7,405,742 
15,134,383 
35,019,352 

57,559,4774 

MINEABLE 
RATIO 

CU M /TONNE 

0 86 
1 30 
1 69 
3 85 
2 89 
6 14 

3 69 

10% 
REHANDLE 
VOLUME 

(CU METERS) 

82,792 
321,800 
560,625 

1,276,852 
2,855,544 
3,725,463 

8,823,076 

CALCULATED 
REHANDLE 

( % I  
0% 
0% 
0% 

58% 
53% 
94% 

205% 

AVERAGE 
INT BURDEN 
THICKNESS 
(METERS) 

0 00 
0 00 
0 00 
0 00 
3 90 

59 46 

I 5  76 

LOCATION 

AREA 1 
AREA 2 
AREA 3 
AREA 4 
AREA 5 

COAL 
WASTE 
@ 15% 

(CU METERS) 

171,825 
41 1,000 
538,200 
783,240 

2,291,040 
1,717,695 

5,913,000 

PARTING 
VOLUME 

(CU METERS) 

21,330 
90,000 

397,800 
575,840 

2,440,680 
2,074,800 

5,600,450 

INT'BURDEN 
VOLUME 

(CU METERS) 

0 
0 
0 
0 

2,012,400 
23,724,540 

25,736,940 

IN-PLACE 
COAL 

@! 1 3  S G 
(TONNES) 

1,489,150 
3,562,000 
4,664,400 
6,788,080 

19,855,680 
14,886,690 

51,246,000 

TOTAL * 
BURDEN 

HANDLED 
(CU METERS) 

1,082,537 
3,950,800 
6,705,075 

22,234,354 
48,836,407 
77,717,140 

160,526,313 

COAL 
VOLUME 

(CU METERS) 

1,145,500 
2,740,000 
3,588,000 
5,221,600 

15,273,600 
11,451,300 

39,420,000 

LOCATION 

AREA 1 
AREA 2 
AREA 3 
AREA 4 
AREA 5 
AREA 6 

. TOTAL 

AVERAGE 
PARTING 

THICKNESS 
(METERS) 

0 27 
0 45 
2 04 
2 36 
4 73 
5 20 

3 43 

3VERBURDENOVERBURDEN 
VOLUME 

(CU METERS) 

806,590 
3,128,000 
5,208,450 

12,192,680 
24,102,360 

AREA 
(SQ METERS) 

79,000 
200,000 
195,000 
244,000 
516,000 

AREA 
(SQ METERS) 

79,000 
200,000 
195,000 
244,000 
516,000 
399,000 

1,633,000 

11,455$!90 

56,893,370 

AVERAGE 

THICKNESS 
(METERS) 

10 21 
15 64 
26 71 
49 97 
46 71 

RECOVERED 
COAL 

@ 85% 
(TONNES) 

1,265,778 
3,027,700 
3,964,740 
5,769,868 

16,877,328 
12,653,687 

43,559,100 

TOTAL 
IN-PLACE 
BURDEN 

(CU METERS) 

827,920 
3,218,000 
5,606,250 

12,768,520 
28,555,440 
37,254,630 

88,230,760 

COAL 
THICKNESS 
(METERS) 

145  
13 7 
18 4 
21 4 
29 6 
28 7 

24 1 

2 8  71 

34 84 

AREA 6 

TOTAL 

IN-PLACE 
RATIO 

CU M /TONNE 

0 56 
0 90 
1 20 
1 88 
1 44 
2 50 

1 72 

399,000 

9,633,000 



4) Dragline and loader truck - green/purple/red 

Waste volume and ratios for the f~rst three years are so small that a dragline operation a 

not advisable Therefore, a loader truck fleet is ~dentif~ed Beg~nning In year 4, a dragline 

will be mtroduced to accommodate the higher ratios Table 4 3-2 depicts the annual 

excavat~on quantit~es by equipment type 

Durmg the flrst three years of the operation (F~gure I I), areas I, II, and Ill (F~gure 12) will 

be mmed This area has extremely low ratlo coal and a draglme IS unnecessary 

Therefore, shovelAoader and trucks will remove all overburden and coal durlng th~s per~od 

These areas are colored In red on all the cross sections (Figures 2 through1 0) and the mine 

plan drawmg (Figure 12) 

Dur~ng years 4, 5 and part of 6, the mine plan is In an ideal draghe situat~on The 

overburden is 40 meters or less (see range diagrams) w~th only m~scellaneous rehandle 

to be recogn~zed This area IS shaded green In the mine plan of Figure 12 and the cross 

section F~gures 2 through 10 

Years 6 through part of 12 recognize overburden depths of from 40 to 60 meters Th~s IS 

very demandmg for the draglme and requlres sign~f~cant manipulation of the machme and 

rehandle Range d~agrams for the 50 meter and 60 meter levels have been prepared two 

ways The 50 meter cover dep~cts a supplemental prestrip with dozers or trucknoader- 

shovels At the 60 meter depth, the dragline IS shown doing the work exclus~vely In 

developmg the volumetr~cs and the product~on requ~rements, we have assumed the 

draglme would handle all the overburden in both levels and, therefore, no prestrip volume 
was attributed to the shovelAoader-truck fleet The cost of truck mater~al can exceed 

draglme d~rt by over 400% and, smce the dragline IS phys~cally capable of moving the 

mater~al (see range diagrams) and has been herein sized sufficiently to move the volume, 

we have determmed it has to be designated to move all of the mater~al during th~s per~od 



TABLE 4 3-2 

1 YEAR 

R= 

PRODUCTION REQUIREMENTS 
(IN MILLIONS) 

TRUCK & 
LOADER 

OVERBURDEN 
(CU METERS) 

2 60 

i 3 60 

LOADER LOADER & DOZER 
PARTING COAL OVERBURDEN 

(CU METERS) (TONNES) (CU METERS) 

0 06 2 50 -- 
0 10 2 50 -- 



Years 12 through 17 are shaded red, purple and green In F~gure 12 and on the cross 

sections Th~s represents truck removal of the overburden above the f~fth seam (strata) and 

the dragline work~ng exclus~vely in the mterburden wh~ch averages 59 5 meters th~ck 

Partmgs have been assumed to be moved w~th a shovelAoader-truck fleet 

Coal removal is to be removed by Huron Easl-mmers Th~s techn~que removes the coal In 

a hor~zontal plane In llfts up to 60 centimeters th~ck and w~th the selectrvlty of removing 

partmgs over 15 cm (6 In ) th~ck Ut~l~zat~on of th~s machme wdl ehm~nate contarnlnatlon of 

the coal (~mprove its quality approx~mately 5%), smce current qual~ty project~ons assume 

partings of 1 meter th~ck are part of the coal The Easl-mmer cuts the coal, el~mmtmg 

blasting The Eastl-mmer w~ll minlrnize, possibly ehminate crushmg smce the d~scharge 

size of the coal IS a maximum of 25 cm (6 In ) 

The truck fleet should be 109 tonne (1 20 ton) rear dumps capable of haulmg coal, parting, 

e and overburden They should all be the same for continuity 

Dozers will be used for reclamat~on, cleanmg coal, rlpplng frost, preparing draglme bench 

and posslble partlng removal 

4 4 EQUIPMENT REQUIREMENTS 

To accommodate the mme plan and its volumetric demands, the annual equipment 

requirements shown on Table 4 4-1 have been determined They have been developed 

by year to mdicate add~tional un~t requirements based on production demands 

Supplementary equipment and facilit~es are listed separately smce they are common 

throughout the life of the job Table 4 4-2 represents the ava~lability utihzed and ant~cipated 

for each machme Table 4 4-3 represents the sh~ft schedule requ~red for each task to 

achieve the desrred product~on 



ITEM YEAR > 

DRAGLINE 43 M3 - 56 YD 

DOZER (TRACK) 

DOZER (RUBBER TIRE) 

LOADER (RUBBER TIRE) 

EASlMlNER 

TRUCKS I 1  0 TONNE 

DRILL 

GRADER 

WATER TRUCK 

SERVICE TRUCK 

MAN TRIP 

PICKUP TRUCK 

FLATBED TRUCK 

CRANE 

TABLE 4.4-1 
EQUIPMENT REQUIREMENTS 



TABLE 4.4-2 
AVAl LAB1 LIP/ 

TRUCKS 

DRILLS 

GRADERS 

DRAGLINE 

DOZERS 

LOADERS 

TABLE 4.4-3 
SHIFT SCHEDULE 

75% 

75% 

70% 

5 

3 S H  

TASK YEAR> 1 2 

COAL LOADING 
5DAY 
2 SH 

3 

GDAY-> 

17 

-> 
> 
> 

6 

GDAYSDAYGDAYSDAY 
2 S H  

4 

2 S H  

7 D A Y d  

?DAY----> 

TRUCK BURDEN 

RECLAMATION - 

MAINTENANCE 

SDAY 

7 

5DAY 
3 SH 
5DAY 
2 SH 
GDAY 
3SH-  

-- 

8 

> 
> 
> 
> 
> 

6DAY - 
-- 

> 
> 

9 10 

> 

12 11 

> 
3SH 
-- 

13 

GDAY-> 

14 

7DAY 

15 16 



The dragline has been s~zed based on the range diagrams and production demands It will 

require 121 m (400 ft ) boom, at 35 degrees to achieve a swing radius of 108 meters (356 

ft ) Durmg the most demandmg production period, the draghne must produce 13 0 million 

cubic meters per year This will require a 43 rt? bucket (45 yd3) The calculation supporting 

thls maxlmum production IS 

# Swmgs = 350 dvlyr x 24 hrldv x 60 mdhr x 60 seclm~n x 75% availab~l~ty 

75 sec per swing 

# Swings = 302,400 

Therefore 302,400 swings x 43 m31swing = 13 0 m~llion cub~c meters 

The dozers should include 2 - 500 HP units with rippers, one for reclamation and one for 

coal cleaning and dragline ground work Add~tionally, 1 - 750 HP unit for ripping frost, 

benching for draglme and parting removal should be ~ncluded 

1 - 350 HP rubber-tired dozer for miscellaneous support should be also be requ~red 2 - 
10 m3 (13 yd3) rubber-Wed loaders should be mcluded for overburden removal, 

supplemental coal loading, and railroad car loading if necessary In year 3, another should 

be added as a backup machine 

Two Huron Easi-miner are required although one is almost sufficient A second is required 

because of parts avadab~lity in Mongoha 

By year 3, nine 110 tonne rear-dump trucks will be necessary Although bottom-dump 

trucks are more effective for coal haul~ng, these unrts must remove parting and overburden 

and, for cont~nu~ty and ~nventory purposes, they should all be the same 

Two 6 inch rotary blast hole dr~lls are required Also 2 - 275 HP graders, 2 - 37,000 liter 

water trucks and miscellaneous support equ~pment IS needed 



f. 

4 5 FACILITY REQUIREMENTS 

The mamtenance fac~lrty should consst of 4 dr~ve-through bays w~th suffic~ent depth to 

allow 2 trucks to park end to end One add~t~onal bay should be added and set up 

exclus~vely for servlclng The height of the bay should be suff ~crent to handle a 120-ton 

truck w~th its bed up and suffment clearance for a 30-ton overhead crane 2 of the bays 

should have ra~ls In the floor for track dozers One s~de of the bu~ldmg should have a 30- 

ton crane and the other a 20-ton crane There should be a separate bay for a weldmg 

shop and one for an electr~cal shop 

Remote from the mamtenance buildmg there should be a bucket repair bu~ldmg 

Adm~n~strat~ve and engrneermg can e~ther be attached to the mamtenance bu~ldmg or be 

mdependently located 

C) The warehouse and secured outs~de storage should be adjacent to the mamtenance bays 

wrth the abMy of the overhead crane to move read~ly from the equ~pment bays In and out 

of the warehouse 

An outs~de equ~pment lrne should be ~ncluded provrded wrth eiectrcal outlets for keepmg 

equtpment warm when parked rn the wmter 

A fuel farm, lube and acetylene storage should be located remotely from the mamtenance 

fac~llt~es 

A truck dump hopper w~th slot feeding capablhtles should be provided at the crushers 

Only two stages of crushmg wdl be requ~red (conce~vably none ~f a Huron Easr-mmer is 

utihzed and 15 cm mater~al IS acceptable) The frrst stage should be a rotary feeder 

breaker (autogenous m~ll) Smce there are numerous small partrngs, th~s rotary breaker 

(a will tend to segregate out the sock materral A Stamler feeder breaker or double drum 
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@ crusher WIN be suffic~ent to complete the crushmg needs The system should be capable 

of operating at 1500 tonnes per hour Crushed coal should be stored In a drive-under coal 

srlo for surge loadmg ra~lroad cars An alternative to th~s could be d~rect loadmg of the ra~l 

cars from the prep plant wh~ch would require its operation whenever a train showed up or 

to have a con~cal outside stockp~le which would feed the tram through the use of an 

underground feeder and conveyor system The actwe capac~ty of the silo or the concal plle 

should be a mlnlmum of 2 days of coal or 20,000 tonnes 

Run-of-mme storage capaclty In front of the hopper should be suff~c~ent for 10 days or 

1 00,000 tonnes 

4 6 CRAFT MAN POWER REQUIREMENTS 

The craft manpower IS directly related to the equipment sh~ft schedules dep~cted In Sect~on 

4 4 Therefore, the labor requ~rements shown on Table 4 6-1 w~ll parallel Table 4 4-3 Sh~ft 

Schedule 

Man power requlrements are based on an 8 hour work day If a task such as the draglrne 

operations In later years IS requlred to work seven days a week, 3 shlfts per day, a fourth 

crew IS Included 

Welders, mechanlcs and servlcers are ~ncluded in the maintenance personnel 

4 7 MANAGEMENT ENGINEERING AND ADMINISTRATION 

The organ~zat~on chart shown on Table 4 7-1 represents the number of personnel requ~red 

to manage the Shivee Ovoo operat~on as we have defined ~t herein 

A total of 35 personnel are lncluded In this organ~zatlon structure, which would cover the 

4B 
years requiring maximum supervision for a 7 day per week schedule 
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TABLE 4.6-1 
CRAFT MANPOWER REQUIREMENTS 

TOTAL 

9 

8 

2 

18 

6  

4  

4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4  

6 

56 

23 

8 

6 4 4 4 4 4  

8 

2 

18 

6 

4  

6 

56- 

23 

10 

8 

2  

18 

6 

4 

4  

8 

2  

36 

6 

4 

8 

76: 

31 

ITEM YEAR > I 2 

6 

2  

21 

6 

DRAGLINE CREW 

DOZERS 

EASIMINER 

TRUCKS 

LOAQERS 

11 

6 

9 

2 

18 

6 

5 

9 

2 

36 

6 

4  

8 

79 

32 

3 

6  

2  

21 

6 

6 

2  

18 

6 

DRILLS 

GRADER 

WATER TRUCK 

LABOR 

:OPERATIONS SUBTOTAL 

MAINTENANCEPERSONNEL 

4  

12 

6 

9 

2  

18 

6  

4 4 4  

6 

8 

2 

18 

6 

4 

6 

56 

23 --------- 

6 

7  

8 

2 

18 

6 

4 4 4 4 4 4 4  -------- 
4  

6 

56 

23 

6 

13 

6 

9 

2 

21 

6 

6 6  

56/ 59 

14 

8 

11 

2 

24 

6 

4  

6 6 

48 51 5 3 '  5 9  

20 

15 

8 

11 

2 

24 

6 

4  

6 

62. 

21 

16 

8 

11 

2 

24 

6 

4  

25 

6 

22 24 23 

17 

8 

11 

2  

24 

6 

4  

69 

24 28 ------- 

6 

69 

28 

6 6 

69- 69 

28 28 



TABLE 4.7-1 

MANAGEMENT, ENGINEERING AND ADMINISTRATIVE 

ORGANIZATION CHART 

Manager 

General 
Prod Supt 

1 

Plt Supt I 7  
Dr~ll Blast 

Supt 
1 

Rec Supt u 

General 
Mamt Supt 

1 

Mamt Supt l - 7  
Elect Supt r-l 

PM Clerk El 
Hydrologist El 
Surveyors El 

Purchasmg p$q /- 
Warehouse 1 . 1  H--J 

Payroll Clerk Purchasrng 

Secretary LJ 

TOTAL 35 PERSONNEL 



ie 
4 8 INITIAL CAPITAL 

Table 4 8-1 ident~f~es in~tial cap~tal init~al cap~tal investment to be incurred to bring th~s 

project on hne as defmed The cost includes actual purchase prlces plus freight erection 

and a substantial mventory to support operations in Mongolia 

4 9 OPERATING COST 

The operatmg cost for th~s management overwew exercise IS based on h~storlcal operatmg 

cost recognized In sim~lar operat~ons whch Morrison Knudsen runs In the United States 

Therefore, the operatmg cost represents typical American wage rates, materlal and supply 

cost, workmanship and work eth~cs Although the wage rate d~ffers considerably between 

the U S and Mongoha, a sign~f~cant portion of this differentla1 IS made up in operator 

profic~ency and the exceedingly hlgh cost of parts (transportatton) which will be recognized 

in Mongolia Future evaluations should reconcile these differences to more appropr~ately 

defme the actual cost We believe one will fmd the cost comparison extraordmarrly d~ffrcult 

given the runaway inflat~on and exchange rates currently bemg reahzed in Mongolia 

However, for the benef~t of further compar~sons, Table 4 9-1 provldes hourly operatmg cost 

of all the major pieces of equipment recommended In th~s study and the labor rate, fuel and 

power cost they are made up of These hourly "Equ~pment Operatlng CostsH are the basis 

for the un~t cost developed In th~s estlmate 

Thus, the followmg unit costs have been developed 

Draglme overburden cost per cubrc meter 

Truck overburden cost per cublc meter 

Truck partmg cost per cublc meter 

Coal load and haul cost per tonne 

Drill and blast cost per cublc meter 
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TABLE 4 8-1 

CAPITAL INVESTMENT 

PURCHASE 

EQUIPMENT 

DRAGLINE I43 M3 - 56 YD) 

FREIGHT 

DOZER (TRACK 500 HP) 

DOZER (TRACK 750 HP) 

QUANTIN 

1 

DOZER (RUBBER TIRE) 

LOADER (13 M3) 

ERECTION 

2 

I 

EASlMlNER 

TRUCKS 110 TONNE 

I DRILL 

INVENTORY 

PRICE 

$23.500,000 

1 

3 

- 

GRADER 

WATER TRUCK 

FUEL TRUCK 

SERVICE TRUCK 

$1,180,000 

$908.000 

2 

9 

2 

MAN TRIP 

PICKUP TRUCK 

MlSC SUPPORT EQUIPMENT & TOOLS 1 I H,OOO,OOO I $150,000 ( $50,000 1 $150,000 I $1,350,000 

FACILITIES 

* SHOP &WAREHOUSE 1 $2,000,000 $200,000 $300,000 $50,000 $2,550,000 

ADMINISTRATIVE BUILDING 1 $200,000 $40,000 $50,000 - $290.000 

FUEL FARM I $150,000 $20 000 $30,000 - $200,000 

POWDER MAGAZINES 1 $150,000 $20,000 $30,000 - $200,000 

* READY LINE 1 $50,000 $5,000 $15,000 - $70,000 

CRUSHING PLANT 1 $2,500,000 $400,000 $300,000 $375,000 $3,575,000 

DEWATERING I DEPRESSURIZATION SYSTEM 1 $500,000 $50,000 - $600,000 $50,000 

COST 

$5,000,000 

%50,000 

$2,551,000 

2 

2 

2 

2 

FLATBED TRUCK 

CRANE 

I TOTAL 1 $50,539,000 1 $8,889,000 1 54,715,000 1 $5,934,000 \$70,077,01101 

$130,000 

$106.000 

$3,500,000 

$8,820,000 

$800.000 

2 

10 

NOTE CONSTRUCTION MATERIALS SUPPLIED BY THE MONGOLIANS 

COST 

$3,500.000 

$65,000 

$390,000 

$720,000 

$400,000 

$250,000 

$160,000 

1 

1 

$20,000 

$15,000 

$376,000 

$1,350,000 

$180.000 

$70,000 

$300,000 

COST 

$3,525.000 

$12,000 

$30,000 

$80,000 

$170,000 

$30,000 

$30,000 

$100,000 

$280.000 

TOTAL 

$35.525.000 

$88,000 

$136.000 

$45,000 

$1 80,000 

$25.000 

$l2,000 

$50,000 

$1,418,000 

$1.165.000 

$68,000 

$191,000 

$15,000 

$30,000 

$5,000 

$5,000 

$10,000 

$25.000 

$595,000 

$3,162,000 

$525,000 

$441,000 

$125.000 

- 
- 

$4,446,000 

$10,791,000 

$1.130.000 

$108,000 

$30,000 

$19,000 

$16,000 

$3,000 

55.000 

- -- 

$923,000 

$630,000 

$304,000 

$211,000 

$7,000 

530.000 

- - 

$89,000 

$380.000 

$10,000 

$40.000 

$123,000 

$350.000 



TABLE 4 9-4 

EQUIPMENT OPERATING COST 

(1 OPERATING COST * 

IIDRAGLINE (43 M3 - 56 YD) 11 $500 00 (1 
I 
DOZER (TRACK 500 HP) 11 $46 00 11 

11 DOZER (TRACK 750 HP) $56 0011 

EQUIPMENT U S  $/HOUR 

11 LOADER (10 M3) $52 00 11 
II 

/ 

1 110 TONNE TRUCKS 

11 DRILL 11 $74 00 (1 

DOZER (RUBBER TIRE) 

WATER TRUCK 

FUEL TRUCK $15 00 

1 $50 00 11 

SERVICE TRUCK 

COST BASIS 

11 MECHANIC LABOR $21 00 / Hour 
I 

11 ELECTRIC POWER $0 09 1 KWH 11 I 
* Operating costs are based on current U S A labor, fuel, power, parts 

and supply costs 

DIESEL FUEL $0 20 I ~ l t a r  I 



Reclamat~on per square meter 

Coal crushlng and loadmg per tonne 

General and admln~strat~ve cost per month 

Utllrzmg th~s unit cost and the annual volumes to be encountered, the total annual operatmg 

cost was developed as shown In Table 4 9-2 



TABLE 4 9-2 

ANNUAL OPERATING COST 

TASK 
DRAGLINE OVERBURDEN 

VOLUME (Millions) 
COST (Millions) 

TRUCKOVERBURDEN 
VOLUME (Millions) 

COST (Millions) 
TRUCK PARTING 

VOLUME (Millions) 
COST (Millions) 

COAL LOAD & HAUL 
VOLUME (Mllllons) 

COST (Millions) 
DRILL & BLAST 

VOLUME (Millions) 
COST (Miiiionsl 

RECLAMATION 
VOLUME (Millions) 

COST (Millions), 
COAL CRUSHING & LOADING 

VOLUME (Millions) 
COST (Millions) 

SENERAL 8 ADMINISTRATIVE 
MONf HS 

COST (Millions) 

TOTAL COST (Milllons) 

TOTAL TONNES (Mlllions) 



SECTION 5 

BLASTING TRAINING SESSIONS AND EVALUATIONS 

Dur~ng the "cont~numg efforts" of techn~cal assstance, MK followed its initla1 blastmg 

seminars with add~t~onal ciassroom and in-field trainmg in the use of explosives Western 

technology was demonstrated usmg actual western materials acqulred from the Enslgn- 

B~ckford Company The success and acceptance of thls effort was sign~f~cant 

5.1 OVERVIEW 

The purpose of the tralnlng was to educate the Mongohans In the techn~ques and beneflts 

of controlled blastmg Blast~ng pract~ces observed at the mines are the pract~ces which 

were last seen In the late 1950's and early 1960's In the major mlnlng countr~es of the non- 

communist world Mongoha's long isolatron has resulted In the lack of exposure to modem 

blastmg practices Proper delay sequencing of blast holes w~th~rl a blast pattern are not 

understood Hole damage and energy loss as a result of utllizmg high-strength detonatlng 

cord for down lines in blast holes IS not understood M~nlm~zlng back break through proper 

select~on of burdens and spacings IS not understood Energy loss as a result of lnsufficlent 

stemmmg is ignored Blast patterns are not properly prepared prlor to drllllng resulting In 

poor pattern layout and excesslve front-row burdens Both MK and Ens~gn-B~ckford 

suppl~ed vldeo cassettes in wh~ch a number of controlled blasts were v~sually represented 

These vldeo cassettes, more than anything else, demonstrated to the Mongohans what real 

controlled blastmg IS, and they then understood how uncontrolled the~r current blasting 

pract~ces are 

5 2 MINISTRY OF FUEL AND ENERGY SEMINAR - ULAANBAATAR 

A semlnar was conducted from 1 1 00 AM untd 1 00 PM on March 20, 1993, at the M~n~stry 

of Fuel and Energy Conference Room Approxlmately 20 engineers and key staff members 

a attended V~sual aids ~ncluded numerous texts and brochures on varlous blastmg products, 
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(0 overheads, and the wdeo cassettes The v~deo cassettes, whch last a total of 

approximately 8 m~nutes, were played first at the very beg~nnmg of the semmar prlor to any 

d~scussion and then agam at the end of the seminar The purpose of sequent~al delaylng 

of ~ndtv~dual blast holes was explamed Also covered were blast hole termmology, 

~mportance of stemmmg he~ghts, blast pattern burdens and spacings, and blast hole energy 

losses due to detonat~ng cord The technology behmd shock tube was explaned In great 

detall along with the reasons ~t IS replacmg detonating cord around the world The 

Mongohans were unaware of the ex~stence of shock tube In blast ~nltiatlon systems prior 

to our earher blastmg seminars given last December 

The subject of ANFO vs AMMONIT was agam addressed Tom Treleaven, who has 

conducted blasts in more than forty countries worldwide, stated that until he came to 

Mongoha, he had never conducted or seen any blasts which used AMMONIT He stated 

that ANFO IS the unwersal exploswe used around the world The gas energy produced In 

an ANFO explos~on is much greater than an AMMONIT explos~on {Thrs IS evidenced by 

a the large orange cloud generated by AMMONIT Th~s orange cloud is NO,, a polsonous 

gas wh~ch IS generated when Ammonwm Nitrate IS detonated w~thout a carbon source 

(fuel 011) AMMONIT consrsts of 78% AN (fert~l~zer grade) and 22% pr~lled or flaked TNT 

(tr~n~trotoluene) On the other hand, ANFO, when detonated, produces water vapor and 

carbon diox~de gases These gases occupy more space than n~trous gases and, therefore, 

create greater gas energy Gas energy performs 85% of the work energy In blast hole 

breakage and, as a result, IS very ~mportant 

5 3 SHARYN GOL MINE SEMINAR AND EVALUATION 

We drove to the Sharyn Gol Mine on Monday mornmg, March 22, arnvmg at the mme site 

at 12 00 noon The trip took 5 hours due to the muddy condlt~on of the access road caused 

by the sprtng thaw On Monday afternoon, the Blast Engmeer showed us three d~fferent 

blast patterns he had available, and we chose the one best suited for a demonstration 

Approximately 90 holes were made ava~lable for demonstratmg controlled blast~ng ut~l~zlng 



ie the EZ Det initiation system The blast holes were all 12 meters in depth and lard out on 

a rectangular pattern of burden (4 5 meters) x spacing (5 0 meters) Blast hole diameter 

was 160 mm The pattern was primarily three rows deep except for one end which was 

four rows for a short distance The actual depth of the drill holes was checked by 

measuring tape and found to be consistently 12 meters The EZ Det initiators were viewed 

in the explos~ves magazine Quantlt~es were checked against what was purchased Then 

900 EZ Dets of 17-meter length were removed and taken to the demonstration blast s~te 

At the blast s~te, the Blastlng Engmeer and blast crew were shown how to prime the blast 

holes using the EZ Det in~tiator Each EZ Det contained a 25-ms (mhlisececond) surface 

delay and a 350-ms down-the-hole delay Not havlng standard cast primers for the blast 

holes, we used Sharyn Gol's standard primer consisting of 10 cartridges (2 kg) of 

AMMONIT and inserted the down-hole delay into a center cartridge, tying the bundle 

together w~th a double half hitch of shock tube down l~ne At every hole, 60 kg of bulk 

AMMONIT was poured In the blast hole, and then the hole was stemmed w~th dr~ll cuttmgs 

Th~s created blast holes w~th 4 meters of explosives column and 8 meters of stemm~ng 

The resultant powder factor was 0 27 kglcub~c meter After the blast, it was learned that 

this powder factor was reduced from the blasting previously used at this mine, prlor to th~s 

shot, blasting was done at 0 36 kglcubic meter On prior shots, two 40-kg bags, or 80 kg, 

of explosives were used per hole (25% reduction) The reason given was that th~s pattern 

would not be excavated until June at whlch time the frost would be out of the rock 

The blast crew qu~ckly learned how to load the blast holes using the EZ Det initiators, and 

the entire shot was loaded In preparation for blastlng Tuesday mornmg Mr Zhargalsaihan, 

Executive Director of Product~on, and the Blast Engineer watched and supewsed the entire 

loading operat~on The shoot~ng of the blast was postponed unt~l Tuesday morning to allow 

a substation and electric trailing cable to be moved away from the blast pattern 

On Tuesday morning, at 9 00 AM, a classroom training seminar was held for the mine 

management, engineers, and the blast crew Agam, the video cassettes were the highlight 

of the presentation Havmg used the EZ Det lnit~ators the prior day In Ioadmg the blast 



holes at the demonstratron blast srte, the mine personnel were more famrhar with the 

~n~tiat~on system and eager to have rt explarned The semmar was well attended wrth the 

General D~rector also In attendance The semmar lasted 1 112 hours or untrl 10 30 AM 

At 10 30 AM, we went to the demonstrat~on srte and showed the blast crew how to hook 

up the ~nrtratron system After showrng them only a few holes, they were allowed to 

complete the process themselves The rows were connected w~th a 17-ms-delay connector 

tube Th~s then gave each md~vidual hole a separate sequentral delay The connectron of 

the holes and rows took approx~mately 15 mrnutes to complete Under the old system, thls 

would have taken one to two hours Mr Dagvadolrj (General D~rector), Mr Ahargalsarhan 

(Executive D~rector - Productron), and Mr Davatseden (Blast Engmeer) all observed the 

rnltratron process and wrtnessed the f m g  at 11 00 AM The General Dlrector was 

especrally Impressed by the absence of noise and flyrock from the blast He doubted at 

frrst that the shot had flred as it was so different from the prevrous shots he had observed 

The blast had a good energy trough extendmg the length of the blast, md~catrng good rock 

movement As on all shots, the frost zone contamed large chunks, but these should break 

apart durmg the coming warmer months It is felt the demonstratlon shot would have been 

more rmpressrve rf the powder factor had not been reduced A 0 27 kgkublc meter powder 

factor is too light of an explosive load The proof wrll be In the d~ggrng, and th~s may be 

acceptable at thrs mine The use of a good quality ANFO blastmg prlll exploswe would also 

Improve rock movement and fragmentat~on The mine may want to conslder drrllrng a 

smaller drameter hole to brrng the explosrve column hrgher In the bore hole Use of a 140- 

mm-drameter blast hole Instead of the current 160-mm-drameter blast hole to achleve 

better surface breakage Thrs change would alter the 12-meter-hole-length spec~frcatlons 

as follows at the 0 27 powder factor 

160-mm Hole 140-mm Hole 

Exploswe column (meters) 4 7 

Stemmrng herght (meters) 8 5 
Hole length 12 12 



The purchase of cast PETN primers would also give more explosive energy to the 

exploswe column due to their higher detonation pressures, approximately 5 times higher 

than that be~ng achieved with the cartridged AMMONIT One 340-gram cast primer would 

replace the current 2,000 grams of cartridged AMMONIT being used This IS a 80% 

reduction in explosive usage for hole primmg The ease of handling alone could justify the 

purchase of cast primers The mine could prime with 1,000 grams (5-cartridge AMMONIT) 

immediately and cut the~r usage by 50% This IS how the mme at Baga Nuur successfully 

prlmes the~r blast holes 

Follow~ng the blast, the mine management informed us that they would like to obtain a 

year's supply of the EZ Det lnit~ators An exit meeting was held w~th the General Dlrector 

and h ~ s  staff We then returned to Ulaanbaatar Two cases of EZ Det initlators were 

checked out of the explosives magazme and transported to Baga Nuur for the next day's 

demonstrat~on blast Not knowmg the depths of blast holes at Baga Nuur to be blasted, it 

was necessary to transport a case of long-lead (1 7 meter) detonators and a case of short- 

lead (9 meter) detonators Each case contains 60 EZ Dets 

Recommendation Sharyn Gol should replace their explosives and explosive ~n~trators as 

follows 

Old New 
AMMONIT Bulk Powder ANFO Bulk Blasting Prill /with 8 tonne 

mix truck 

AMMON IT Cartridges Prepackaged emulslon for wet holes 

cast boosters (340 grams) 

60-70 Gram Det Cord 25 Gram Det Cord 

MS Nonel Pr~madets No 12 - 4 meters 

MS Connectors - 65 ms 

EZ Dets - 17 meters 



For the short frost holes (2-meter depth), 4 meters of MS Primadet down-hole delays (No 
'@ 

12's -400 ms) should be used in the holes. and the surface should be connected with grain 

det cord and MS Connectors (65 ms) This would be the most cost efficient and still have 

a good delay system The EZ Det initlation system should be used only for the 12-meter- 

deep waste rock shots For any blast hole depths under 8 meters, the EZ Det system 

should not be used for economlc reasons The most cost effective method IS a 

combination of MS Primadets, MS Connectors, detonating cord, cast boosters, and ANFO 

5 4 BAGA NUUR MINE SEMINAR AND EVALUATION 

We drove to the Baga Nuur Mine, arriving at the site at 9 00 AM, March 24,1993 On the 

trip to Baga Nuur Mine, we took Mr Tulga, Ph d (Sr Officer-Coal Dept ), along with us 

He has worked many years with the Research Institute but was recently reassigned to the 

coal department At the mine, we were greeted by Mr Dambapelje, Chief Engineer, who 

was to be our host This was the f~rst visit to the Baga Nuur Mine where we were allowed 

to make our presentation to the mine engineers and production supervrsors They were 

aggressive and unmformed about our role or purpose In visiting the mine This was good 

for many excellent questions were asked and answered We were shown a drill pattern 

where our demonstration blast would be set off adjacent to a production blast The 

combined number of blast holes totalled approximately 600 holes We had only brought 

EZ Det initiators of the correct length to blast a 60-hole pattern The remaining holes were 

to be initiated by the mme's normal loading method 

After viewing the demonstration pattern, we returned to the Ch~ef Engineer's office where 

we discussed the explosives consumption at Baga Nuur This discuss~on revealed that the 

explosives used at Baga Nuur exceeds that of Sharyn Gol by 200% The coal at Baga 

Nuur is covered by permafrost, not just wsnter surface frost While the wmter frost IS only 

a problem In winter and blasted with short 2-meter blast holes, the permafrost is a year- 

round problem requiring a large volume of explosives daily and blasted with 8-to 9-meter 

blast holes The mine IS using approximately 3,400 tonnes of explosives per year and 
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fa blasting between 7,000 and 10,000 holes per month The powder factor bemg used in the 

8-meter holes IS very large at 0 56 kglcubic meter This is excesslve by any blast standard 

In addition, the mine decks the 8-meter holes The blast-hole diameter is 160 mm 

Therefore, 20 kg, or one meter, of explosives should be placed In the bottom of the hole, 

then 3 meters of stemmmg, then another 20 kg of explosives, and finally 3 meters of 

stemmmg to the surface The first recommendation IS that the mine reduce ~ t s  blast-hole 

drameter to 140 mm from the 160 mm now used As at the Sharyn Gol Mine, this w~ll 

eliminate the necess~ty to deck the blast holes by increasing the explosives column length 

From these numbers, a close est~mate of the annual lnltrator consumption can be 

determined and recommendations for purchase compiled 

The explos~ves seminar was conducted In the mine conference room from 1 00 PM to 3 00 

PM As In the other seminars, the v~deo presentat~on was the most enlightenmg Aga~n, 

discuss~ons came back to AMMONIT versus ANFO Why ANFO is a better explosive was 

explamed along with why they had exper~enced ANFO that burhed instead of properly 

detonatmg The difference between agricultural AN pr~lls and blasting AN prills was again 

covered We explained the stemming damage and explos~ves damage caused by their 

high-load detonating cord 

When the seminar ended, we proceeded to the demonstratlon blast slte w~th all the 

attendees from the seminar At the blast site, we demonstrated how to prime and prepare 

the blast holes using the EZ Det initiation system After demonstrating on several holes, 

the blast crew was allowed to prepare all the remaining blast holes of the demonstratron 

pattern The blast crew at Baga Nuur has 14 hourly employees so they are able to load 

many holes In a short t~me The demonstrat~on pattern cons~sted of 60 holes reported to 

be 8-meters deep The holes were dr~lled on a 3-meter x 3-meter square pattern, and was 

bas~cally a three-row pattern The loading went quickly on the EZ Det holes It was then 

necessary to wa~t another 2 hours while the remaining 540 blast holes were loaded 



0 While waiting for the completion of loading, 20 or 30 open blast holes were tape measured 

to check the accuracy of the dr~lling It discovered that the blast holes were not 8 meters 

as designed but only 5 to 6 meters In depth We notifled the Chief Engineer, and he began 

quickly checking the hole depths wherever he could find them Our findings were 

confirmed Two problems now surfaced F~rst, the dr~llers are patd on meters dr~lled and, 

therefore, had been paid 30% more than they should have been Second, with the drill 

holes so short and havmg been deck loaded as described previously, these holes had 

explosrves all the way to the top of the holes This creates a very dangerous and costly 

flyrock condition 

The demonstration blast was in~tlated about 6 00 PM and followed by the regular blast at 

6 30 PM The demonstration blast was viewed from the sporl plles on the opposite side of 

the draglrne prt, approximately 112 kilometer from the blast The delays were clearly seen 

and the rock had good movement However, there was an excessive amount of flyrock, 

but this was due to the short holes and overloading with explosivesi The EZ Det system 

performed well under the conditions For the regular Baga Nuur blast, we moved all the 

vehicles and personnel another full kilometer away The blast was tnstantaneous and 

violent Flyrock came within 50 meters of our vrewmg position Judging by the flyrock 

observed on the fields surrounding the draglrne pit, this is a common occurrence 

Tremendous amounts of equipment damage and unnecessary work is a result of this type 

of blasting The explosrve is vented so violently into the atmosphere that it does not 

produce suff~crent work energy to break the rock before being sucked Into the air So while 

the air show IS spectacular, the rock breakage is poor The only way to describe the blast 

IS that it ranks among the worst ever witnessed A v~olation of almost all blasting principles 

and rules 

The current method of loadmg IS very costly and ineff~c~ent The mine is capable of an 

immediate 20% savings in explosives consumption by changing their hole loading 

procedure This procedure change was explained to the Chlef Englneer Instead of placing 

one 40-kg bag of explosives in each hole, the stemming helght of each hole should be the 



(. 
controllmg factor on how much exploswe is put In each hole Th~s can be done by uslng 

loadmg poles marked w~th the correct stemming he~ght When the explos~ve IS loaded to 

the correct stemming he~ght, the remalnmg exploswe In the 40-kg bag IS taken to the next 

unloaded blast hole An added advantage of thls method is that the mine could also control 

therr flyrock, thus minimizing equipment damage and unnecessary clean-up of haul and 

access roads 

W~th very large blast patterns and blast holes only 8 meters In depth, the use of the EZ Det 

~nitiation system is not recommended at this mine Instead, a more cost effment system 

would be a combmat~on of MS Prlmadets (No 12's - 400 ms) for down the holes, MS 

Surface Connectors (65 ms), 25-gram detonatmg cord, cast boosters (0 25 kg), and bulk 

ANFO The blast hole size should also be reduced from 160 mm to 140 mm, to el~m~nate 

decklng of exploswes Decking IS much more expensive than not deckmg the exploswes 

Also, the depth of the blast holes should be checked after dr~ll~ng IS concluded 
r 

(# Followmg inspect~on of the demonstration blast and regular blast areas, we returned to the 

mine offices The blast crew requested the opportun~ty to vlew the videos wh~ch 

demonstrated controlled blastmg and were shown to the staff earher at the semrnar Thrs 

completed, we held a dinner meetmg w~th the Ch~ef Engmeer prlor to returnmg to 

Ulaanbaatar at 12 00 m~dnight 



APPENDIX 

Correspondence lncluded In the Appendlx IS as follows 

New Equipment Recently Supphed To Mongoha 

Trlp Report - Sharyn Gol Mme 211 8/93 

Freeze Up Of Sharyn Gol Bulldlngs 2/14/93 

D~sappearance Of Sharyn Gol Coal 2/13/93 



D a t e :  March 11, 1993 

To Jerry Paradysz, UE&C 

Subject: TWO Dra f t  Documents Dealins Wlth Parts Sourcelng 

Accompanying thls letter are two (2) draft documents These 
wlll be described as follows 
j&d & R ~ , P / ~ I F ~ I ~  - REP r MLY S~PPLIEO % / t l o ~ ~ s a ~ / ~  
The smaller conslsts of four (4) pages and deals wlth the new 
mlnlng equlpment, other than Russlan sourced, that has been 
purchased and delivered to the Mongolian coal mlnes Thl s 
equlpment, wlth the exceptlon of the two (2) Caterpillar D8N dozers 
funded by AID, has been funded by grants from countrles such as 
Japan or Brltlsh/Chlnese Spare parts for thls mlnrng equlpment 
continues to be funded by the donor countrles through 1993 

The larger conslsts of thlrteen (13) pages and deals wlth minlng 
consumable spare parts that mlght be reallstlcally sourced in the 
USA Thls document attempts to clarlfy the particular use of 
specif lc supplles and parts (dbr ATTACHED) 

Use hlstorles of these parts were requested from "Nuurs" 
Company In order to establish the accuracy of the annual projected 
requirements I was rnformed that the records "Nuurs" malntalns 
would be very Inaccurate as to annual consurnptlons at the 
~ndlvldual mlnes It was explained that the mlnes bartered and 
traded parts lndlvldually in order to keep equipment operational 
Therefore what was purchased by "Nuurs" may not reflect the actual 
usage 

If you have any questions please do not hesltate to address 
them with me 

- 
Project Manager - MK 



DRAFT 

d&d & Q L I I P M E / \ ) ~  R ~ r m r u  S O P ~ L I ~ ~  % ~ ~ U ~ G O L I A  

New Equipment Supplled to the Coal Mlnes of Mongolia, a general 
dlscusslon to Increase the general appreclatlon and understanding 
The overall polltlcal plan by the government 1s to fund the three 
major coal producing mlnes for Central Mongolla as follows Shlvee 
Ovoo (American Fundlng), Baga Nuur (Japanese Fundlng), and Sharyn 
Go1 (all other fundlng) Thls philosophy 1s supported by the 
current placement of new equipment purchases at the mlnes 

TEREX 3307 Haul Trucks (40 to 45 tonne1 

Seventeen (17) of these unlts were purchased through a joint 
Brltlsh and Chlnese fundlng agreement These unlts were purchased 
in June 1991 and wlll be out of warranty In June 1993 Of the 
orlglnal 17 unlts, only 14 are currently operational Three (3) 
were Involved In mine collisions or wrecks, as of thls date 10 
March 1993 "Nuurs" has Informed me that two (2) of the trucks 
could be put back Into servlce wlth the purchase of two (2) 
replacement englnes This needs to be Investigated at the mlne to 
determine if thls 1s actually all that 1s keeplng two of the unlts 
from operating These replacement engines have not been ordered, 
as of thls date, under any fundlng arrangement 

"Nuurs" Company has recently placed an annual order for fllters, 
spare parts, etc for these trucks Thls order is belng funded by 
a source other than "Nuurs"(Mongo1lan Government), presumably 
another country 1s furnlshlng the fundlng Therefore, US-AID 
purchase of parts for these unlts 1s not necessary, regardless that 
all of the parts could be USA manufactured and supplled Mr El 11s 
and I vlewed t h ~ s  parts order llstlng and found it to be qulte 
complete for the purpose 

The primary problem the Mongolians have had wlth the TEREX 3307 
Haul Trucks has been the radiator This problem is a famlllar 
problem to Morrlson Knudsen Company (MK) , where we have had slml lar 
problems wlth the TEREX Haul Trucks at our mlnes In the USA It 1s 
a deslgn problem wlthin the radlator assembly, leakage occurs due 
to twlstlng and flexlng of the haul truck whlle traversing haul 
roads Thls problem is lntenslf led when the haul roads are not 
properly constructed or malntalned as In the Sharyn Go1 Mlne MK 
corrected this problem wlth the TEREX radlator design at rt's USA 
mlnes by replacing these radlators wlth Mesabi manufactured 
radlators, a much more robust and durable unlt These replacement 
radlators are USA manufactured unlts, whlle none have been ordered 
as the haul trucks are under TEREX warranty untll June 1993 

Tires - Size 21 00 x 35(36PR) E-3 
Terex Haul Truck trres for the next two years were 
ordered by "Nuurs" on 1 January 1993 The tlres whlch 
they ordered were E-3's It IS my oplnlon, after vislting 



the Sharyn Go1 Mlne, that this was a bad decision The 
tlres should have been ordered wlth an E-4 rating and a 
different lug design I have personally discussed this 
with both the General Director at the mine and with 
"Nuursl' in Ulaanbaatar The difference between the 
ratlngs is as follows 

E-4 The E-4 ratrng signlfles a greater thickness of 
rubber on the tire caslng This 1s to allow more 
resistance to rock cuts or punctures from poorly 
malntalned workxng benches and haul roads The primary 
disadvantage of the thicker casing 1s that ~t does not 
dissipate heat as readily, the heat builds up due to 
flexing wlthln the tlres Two much heat buildup can 
result in separation of the tires individual layers 
E-4's are used where the haul roads or routes dictate 
(such as long up hill pulls) a slower average speed for 
the haul trucks, the haul dlstances do not lnclude long 
flat dlstances where high speeds can be obtained, the 
haul roads and benches are poorly maintained, the haul 
trucks must make frequent stops, and finally the average 
operating ambient temperatures are not excessively high 

E-3 The E-3 ratlng signifies a thlnner side wall 
and face rubber thickness. It 1s used on well maintained 
haul roads and worklng benches, and where long high speed 
hauls are lnvolved It may also be necessary to use this 
type of tlre in areas where extremely high ambient 
temperatures prevail. 

Enqine Cummins KTA-19C 4 cycle 
If this is all two of the wrecked haul trucks require to 
become again operatlonal, thls needs to be Investigated 
These engines have not been ordered, are USA manufactured 
and could be supplled under US-AID funding 

KOMATSU HD-325-5 HAUL TRUCKS ( 4 0  to 45 tonnel 

Twenty (20) haul trucks were furnished to the Baga Nuur Mine under 
a Japanese fundlng grant These units became operatlonal at this 
mine in Aprll of 1992 Complete parts orders for these haul trucks 
were placed on 1 January 1993. These parts are being funded by the 
Japanese The parts lists ordered, were vlewed by Mr Ellis and 
myself and thought to be very complete While some of the parts 
such as filters (air, 011, fuel) are all manufactured in the USA, 
none wlll be requlred In addltlon to those allready ordered this 
coming year Aprll 93/  April 94 

A malor difference between purchasing for this Komatsu Haul 
Truck and the TEREX Haul Truck is in the area of tires Komatsu 
Haul Truck tires were only purchased as a one year supply In 
October 1993 a new order for tires must be placed At thls time, 



USA manufactured tlres could be purchased under US-AID fundlng 
The tlre order would be for approximately 120 to 130 tlres 

Tires - Slze 18 00 x 33 x 28 ply E-3 
As wlth the TEREX Haul Truck tires, MK would recommend 
that E-4 rated tires be purchased In the future 

KOMATSU D-155-2 BULLDOZERS 

Under an agreement wlth the Japanese for fundlng, ten (10) of these 
bulldozers were to be supplled to the Mongol Ian Coal Industry Flve 
were to be dellvered and put lnto operatlon In 1992, wlth a second 
flve dellvered and put lnto operatlon In 1993 Thls has In fact 
occurred In January 1992, three (3) unlts were dellvered to the 
Baga Nuur Mlne and two (2) units were delivered to the Sharyn Go1 
Mlne Then agaln In January 1993, three (3) addltlonal units were 
dellvered to the Baga Nuur Mlne and two (2) addltlonal unlts were 
dellvered to the Sharyn Go1 Mlne. The two latest unlts at Sharyn 
Go1 Mine were vlewed when MK vlslted the mlne on 17 February 1993 
with Mr. Paul Armstrong (AID audltor) 

It must be stated that In MKts oplnlon, the bulldozers belng 
purchased under all the varlous fundlngs are ENTIRELY TOO 
UNDERSIZED for the lntended purposes at the mlnes The only d) purpose for whlch thls size dozer is sulted is to rnalntaln worhlng 
bench for dragllnes It is too small for major road construction 
or for movement of waste by dozlng Future bulldozer purchases 
should be of unlts wlth a 500 plus horsepower ratmg The 
Mongolians would f lnd that the larger unlts are more versatile, 
easier to tram on and much easler to operate than the smaller 
unlts currently belng purchased I feel strongly that the purchase 
of these 155 horsepower class bulldozers has been a gross error by 
the Mongolian coal industry and should not have been endorsed by 
any fundlng group 

CATERPILLAR D-8N DOZERS 

Two (2) Cat D-8N bulldozers were purchased under US-AID fundlng and 
dellvered to Ulaanbaatar, Mongolla durlng February 1993 It 1s the 
Mongolian governments intentLon that these two units be dellvered 
to the Shlvee Ovoo Mine This follows their long term purpose to 
have thls mine equipped with USA equipment As wlth the Komatsu 
dozers, these units are also ENTIRELY TOO UNDERSIZED If ~t 1s 
allowed, that thls mlne is equipped In thls plece meal fashion then 
in all llkellhood the equipment purchased wlll be mlss matched for 
the mlne and ~ t s  lntended use As these two bulldozers were 
purchased wlth US-AID fundlng, parts back up will be funded by USA 
manufactured parts A substantlal parts supply was Included under 
the lnitlal purchase arrangement wlth Caterpillar Therefore no 
spare parts would be requlred for these two unlts durlng the next 



. 
year phase of Aprll 93/ April 94 

In conclusion, ~t 1s my oplnlon that all the equipment currently 
being purchased is entirely too small ~f the purpose is to 
modernize the Mongolian Coal Industry Thls applies equally to the 
Haul Trucks and the Bulldozers purchased to date This trend to 
undersize equipment purchases must somehow be reversed Future 
equipment purchases also must be directed towards the obtalnlng of 
support equipment for the mmes 



Dateg February 18, 1993 

To Jerry Paradysz, UEbC 

From: A. F.  Helbig 

Subject: Report on Trip to Sharyn Go1 Mine 
AccomPanvinn AID Auditor, Paul Armstronq 

Thls report is in compliance with the terms of the EXTENDED 
SCOPE OF WORK FOR M-K, Section 7 0, Sub-section 7.1. 

On Monday, February 15th, a plan was developed. This plan was 
that the auditors (Armstrong & Khow) would meet the charter plane 
bringing parts from the USA wlth Jerry Paradysz on Tuesday,February 
16th, then both audltors would travel to Sharyngol Mine and Darhan 
Power Plant on Wednesday, February 17th The purpose of the visits 
to Sharyngol and Darhan was to conduct a physical inventory of 
spare parts dellvered under AID funding Thls included at Sharyngol 
some explosives delivered under a funding arrangement for the 
previous winter. As both of the auditors had never seen or been to 
a coal mining operation, the auditors requested that MK accompany 
them and explain the minlng operation and now the spare parts were 
used Jerry Paradysz also planned to accompany the auditors on 
thls tour of the mlne and power plant Cn Tuesday afternoon, MK 
was notified by William Nance that the air charter plane would not 
arrive untll Wednesday, February 17th. Therefore Mr Nance 
informed MK that the auditors were going to split up and that Mr 
Khow would meet the air charter while hr Armstrong would tour 
Sharyngol Mine and Darhan Power Station MK was requested to 
accompany Mr Armstrong on the tour of Sharyngol Mlne while Mr 
Paradysz accompanied Mr. Khow durlng delivery of the air shlpment 
from the USA 

Departed Ulaanbaatar at 0700 hrs. and arrived at the mlne at 
0945 hrs , where a meeting was organized wlth the mine's Gen. 
Dl rector Mr Armstrong's primary mlssion was to obtain 
documentation on explosives dellvered under a previous fundlng by 
AID, and conduct a physical inventory of tires (small and large), 
vehicle batteries - 24 volt, plus 1200mm conveyor belt delivered 
under the current funding While the paperwork was belng gathered, 
the Gen Director gave a personal tour of the explosives magazine 
storage faclllties and the mine to Mr Armstrong MK was able to 
explain how the mining at Sharyngol is unlque when compared to 
other coal mlnes. The general geology was explained as well as the 
area In the center of the pit where major faulting has offset the 
coal At 1130 hrs we returned to the m m e  office where we were 
informed that the records had not been entirely gathered and 
because the mlne personnel were goxng to lunch the records would 
not be available until after 1300 hrs. nor would access to the 
locked warehouse be posslble until later We were offered lunch 
but Mr Armstrong prefered to work through, so we Inspected the a 1200mm Russian conveyor in an outside storage yard In this same 
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yard we found the 39mm (1 1/2inch) holst cable that arrived from 
USA on the December 20th air charter shipment While walting for 
the lunch hour to be over, we dld a walk through tour of the mlnel s 
heatlng plant and the mlne's workshops It was noted that only one 
hot water unit was operational for heating the town and that the 
pulverizer on the other unit had broken down. The second hot water 
unlt had been down for about a week according to the workers. None 
of the four steam units were operational Three of which didn't 
appear to have worked for quite some tlme based on the accumulation 
of rust and ice on otherwise moving parts At 1300 hrs we were 
taken to a warehouse where the tlres and batteries were stored and 
the recezval records were renewed Following the physical 
Inventory in the warehouse we returned to the mine office where Mr. 
Armstrong went over documentatzon concerning explosives shipped and 
received at the mine during the early months of 1992. At 1500 hrs 
the review of mine records was complete Mr Armstrong decided 
that there was insufficient tlme to go on to Darhan Power Station 
and so we returned to Ulaanbaatar. Arriving back at 1815 hours, 

Durlng the drive to and from the mine, Mr. Armstrong had 
questions concerning the purchase of Russian parts and equipment 
over USA manufactured parts The purchase of Russian exploslves 
over the purchase of US explosives, and how US exploslves could be 
shipped to Mongolia. Mr Armstrong expressed concern over the 
completeness of shipplng records, packing lists and manifests 

0 especially with the alr charter shipment of December 20, 1992 He 

C1 appeared concerned that an independent local fxrm had not been 
hlred to verify the contents of materials received 

Other information gathered during the tour included the annual 
explosives consumption at Sharyngol Mme assuming they are 
operating at the design production level and the storage capacity 
of their bunker magazines 

1) The Sharyngol Mine consumes approximately 6 tonnes of 
explosives per day, 200 tonnes per month in the winter, 150 tonnes 
per month in the summer. The Gen. Director estimated his annual 
use as 1500 to 2000 tonnes per year 

2) The explosives storage magazines conslst of 10 bulldings 
each of whlch can hold 200 tonnes of palletlzed explosive Total 
capaclty 1s therefore 2,000 tonnes The magazines are servlced by 
rall unloading docks within the magazine compound. 

Two brand new Komatsu D-155 bulldozers were viewed in the open 
warehouse storage area, I was informed that these two units arrived 
three weeks ago This is interseting hecause one of the two 
Caterpillar D-8 bulldozers currently settlng In Ulaanbaatar 1s to 
be for Sharyngol Mlne and the other for unidentified local rnlnes 

The haul roads in the mine contlnue to be in deploreable 
cond~tlon both due to uneven travel surfaces and the exlstance of 
stray pieces of iron and other minlng debri strewn over the drxving 
surfaces. This poor condition of the haul roads was a subject 



addressed In meetlngs held last December at the mlne There does 
not appear to be any improvement in this area Thirteen of the 
mlne's haul trucks were observed to be mechanically down at the 
truck shop for varlous repalrs. The one area where some progress 
can be demonstrated at thls mlne is in the area of exploslves and 
changes that the mlne is rnaklng to improve their blastlng 
techniques. The exploslves detonators shipped to Mongolla on the 
air charter whlch arrived February 17th are to be utlllzed 
exclusively at the Sharyngol Mlne for demonstratlon purposes 
Trainlng in the use of these new detonator systems will be 
conducted during the first week of March 1993. Ensign Bickford, 
the manufacturer, is suppling thelr Manager of Export Sales and 
Tralner, Tom Treleaven to assist MK In demonstrating the latest In 
delay blasting technology to the Mongolian Coal Industry 

If you have any questions or instructions please lnform us. 

Yours truly, 

Project  an& r - MK /P 
cc: Fred scheaf fer 

B.P. DeMarcus 



Date: February 14,  1993 

To: Jerry Paradysz, UE&C 

From : A.  F .  Helbzg, MK 

Subject: FREEZE UP OF SHARYNGOL BUILDINGS 

Mr. Eric Peterson of AID in Washington, D C. phoned B P. 
DeMarcus during the first week of February 1993 and requested a 
report on the rumored freezing up of the town of Sharyngol. Don 
Ellis and I arrived in Mongolia on Tuesday, February 9th. On the 
morning of Wednesday, February loth, you informed me that you had 
Mr Ganbaatar of Nuur's Company preparing for you a report on this 
particular situation in response to inquiries by Mr. Peterson As 
Don Ellis and I were traveling to the mine on Friday, February 12, 
1993, regarding the disappearance of the Sharyngol coal seam; we 
took this opportunity to also conduct a site inspection of the 
mine's heating plant and determine the seriousness of rumored 
freezing up of town and mine facilities Several versions of the 
seriousness of the situation were being voiced and a site visit to 
talk to the mine General Director, Mr. Dadnadar], was warranted. 

The facts that I am presenting were given to me and Don Ellis 
personally by the mine's General Director. Following receiving his 
assessment of the situation, he conducted us on a tour of the 

f heating plant MK prolect director, B P DeMarcus and Mr. Peterson 

L 
of AID had toured this heating plant in December 1992 and hence we 
were aware of it's deteriorated mechanical condition. 

The Sharyngol Heatlng Plant consists of two hot water boiler 
units and four steam units. The two hot water boiler units were 
designed to furnish heat for the Mine Administration Building and 
for all the buildings in the town of Sharyngol. The four steam 
units were designed to furnish heat for the mine facilities such 
as- maintenance workshops, crushing and screening buildings, etc. 

The two hot water boiler units have been working continuously 
and furnishing heat. Regardless of this there has been some 
freezing up of buildings In the town of Sharyngol. At the time of 
our visit, the School and three (3) apartment buildings are frozen 
up and with out heat. This is due not to any fault with the 
heating plant operation but is a result of pipe leaks in the town. 
When the leaks occurred, the pressure in the hot water 
recirculation system fell and the water froze in the multi story 
structures The School and the three apartment buildings account 
for approximately 10% of the towns buildings. Work is In progress 
to repair the leaking water Plnes in town People continue to 
occupy the frozen up buildings and are furnishing heat by means of 
small electric heating colls or coal burnlng fireplaces. 

The four steam units which furnish heat to the mine Eacllities 
were all mechanically broken down and frozen up This occurred 
several days ago and was a result of inattentron by mine personnel 



who were responsible for ash removal from the steam unlts Ash had 
been allowed to build up beneath the bollers and caused massive 
pluggxng As a result of the plugging up with ash the unlts shut 
down and then froze up During our tour of the heating plant, a 
mine maintenance crew was attemptmg a repair on one of the four 
steam units and had a fire going in the boiler The loss of the 
four steam unlts has not caused a shut down of work in any portion 
of the mine facilities. Workers are coping by wearlng of 
additional clothing While cumbersome it has not caused any marked 
decrease in operations or maintenance activities. 

The General Director was specifically asked if any of the 
current breakdowns of the heating plant could be contributed to 
spare parts whlch were not delivered or ordered under AID funding. 
His answer was that none of the problems being encountered could be 
attributed to the lack of spare parts or actlons of AID funding. 

This should clarify the situation as exists at the town and 
mine of Sharyngol 

Yours truly, 

BHk/~ 
Project Manager -PK 

cc Fred Scheaffer 
B.P DeMarcus 
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Date: February 13, 1993 

To: Jerry Paradysz, UE&C 

From: A. F. Helbig, MK 

Subject: DISAPPEARANCE OF SHARYNGOL COAL SEAM 

Prior to my departure from the U S.A., B.P. DeMarcus received 
a phone call from Eric Peterson of AID, Mr. Peterson had been 
informed that the coal seam at Sharyngol Mine had disappeared, he 
requested that on my arrival in Mongolia that I look into this 
matter as soon as possible. On Wednesday, February loth, you and 
I met with W. Nance for the purpose of introducing Don Ellis, MK 
Maintenance Speclalist who accompanied me to Mongolia. At this 
meeting, Mr Nance reinforced the prior request of Mr. Peterson 
concerning the disappearance of the Sharyngol coal seam and 
requested that I travel to the mine and clarify the situation. Don 
Ellis and I did so on Friday, February 12, 1993. 

The facts that I am presenting were given to me pers~nally by 
the General Director of the Sharyngol Mine, Mr. Dagnadarj We then 
went into the mine and the faulting was observed, where it was 
abundantly clear as to what had transpired. 

First, the Sharyngol Mine has only one coal seam that it 
mines: there are no other coal seams in the mine In general, this 
single coal seam averages 30 meters (100 ft.) in thickness, and 
dips at an average of 12 degrees. The mine is currently about 140 
meters (450 ft.) in total depth from the surface with 10 working 
benches. When the mine reaches the final design limits, the mine 
will be approximately 250 meters (800 ft,) in total depth from the 
surface with 18 working benches. The coal seam is offset in the 
center of the mine by TWO major geological faults, These major 
faults divide the mine into three distinct coal producing areas. 
These are: Erdinet Pit, North Pit, and South Pit. The mine in 
recent months has been producing coal from the North Pit and 
advancing towards the major geological fault which offsets and 
separates the two production areas (North Pit and South Pit), 
While mining coal from the North Pit the mine operators have been 
removing waste rock and preparing a new block of coal (250,000 
tonnes) in the South Pit. 

Major geological faults are seldom one single fault plane, but 
consist of a primary fault plane and parallel secondary fault 
planes on either side of the primary fault plane. Secondary fault 
planes have less offset of the rock strata than the primary fault 
plane, As the mine operators removed the coal seam closer and 
closer to the primary fault plane, they encountered an unexpected 
secondary fault plane. The secondary fault plane was a drag fault 
whlch had offset a small portion of coal between the secondary and 
prlmary fault planes. The mine operators have mined around the 
secondary fault plane displacement and re-entered the coal seam 
isolated between the two fault planes. The offset block of coal 
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contains approximately 20,000 tonnes of coal prior to being 
truncated by the primary fault plane as previously known by the 
mine engineers The secondary fault plane as encountered was small 
in size and had not been predxcted. The secondary fault plane's 
proximity to the magor fault masked its earlier detection We know 
the mine property was drzlled with the help of the Russians in the 
early 1960's on 250 meter drilling grid This small fault just 
fell inside of the drill hole spacings and due to its close 
proximity to the primary fault, it went undetected. Total coal 
lost due to this offset was approximately 20,000 tonnes. 

Therefore lnstead of 40,000 tonnes (10 days of coal) existing 
in the North Pit when the mine encountered the secondary fault 
plane, the mine had to spend about 5 days excavating around the 
displacement and had only 20,000 tonnes (5 days of coal) remainmg 
in the North Pit. After mining the remaining North Pit coal, mine 
operations will move the coal excavator and haul trucks into the 
South Pit where a 250,000 tonne block of coal is being readied. 

The fault zones of this plt are extremely important, for they 
are a major controlling factor in the design of the pit highwall 
slope angle, The lower the angle of the highwall slope the greater 
the quantity of waste rock that must be removed to uncover a tonne 
of coal. Conversely, the higher the angle of the highwall slope 
the lower the volume of waste rock per tonne of coal exposed. The 
geological stresses created during faulting fragments the original 
layered rock structure therefore making the rock structurally 
weaker and unable to safely stand at higher highwall slope angles. 
The design pit highwall slope angle at Sharyngol is approximately 
20 degrees. A very flat pit slope by most mining standards, This 
flat slope ns not due entirely to the faultzng but zs also due nn 
some measure to the use of rail haulage In the pit. Rail haulage 
in the pit 1s very sensitive to hxghwall movement for thns movement 
affects the track alignment. Therefore the mzne design engineers 
will adopt a flat overall pit slope to protect the rall haulage 
system and especially In known fault areas. 

I hope thzs explains and clarifies the recent events that 
transpired concerning Sharyngolts disappearing coal seam. 

Yours truly, 

Project ~anageg,-~~~ 

cc: Fred Scheaffer 
B.P. DeMarcus 


