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EXECUTIVE SUMMARY

Raytheon Engineers & Constructors Inc , which 1s a consolidation of Umted 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, electric power transmission and dispatch facilities and district heating systems
Included as a part of the studies were evaluations 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 Ministry 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 RE&C 1dentified a need to assist the Ministry in procurement of critically
needed spare parts for 1ts power and heating plants This subsequently resulted 1n a contract to
RE&C by US AID (AID) titled or known as the Mongohia 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 1n coal mming engineering and operations and maintenance, AID mnitially
utilized Parsons-Mamne, Inc (PMI) to assist RE&C, which focused on coal mine sector
procurement Later in the project PMI’s assistance was withdrawn and AID instructed RE&C to
1ssue a sole source subcontract to Morrison-Knudsen Corp (M-K) to provide coal mine sector
technical assistance

This project iitially involved the engineering, design, procurement, delivery and installation of
equipment for all of the Ministry’s major power plants plus an effort to provide mstrumentation
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 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 maintenance entry order and tracking systems in the power and heating plant sector are
entirely manual with no adequate methods to track priority equipment/commodity needs

Consequently, Erchim Impex ends up with large procurement lists for all power plants with little
ability 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
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As mdicated previously, the imtial power sector needs and priorities were reflected 1n a list of
needed procurements developed by RE&C at the conclusion of the TDP study The methodology
employed 1n the development of this list involved a series of meetings with the chief engineers
of all of the significant power plants in Mongoha At these meetings, indrvidual 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 visited Mongolia without RE&C and met with
Erchim Impex and Nurrs personnel This resulted 1n a different procurement list which was based
on procurement prionties largely reflecting the procurement organizations’ needs and priorities
which did not, 1n cases, reflect the O&M needs of the power plants RE&C did not discover that
key operations personnel were not involved in the PMI/AID meetings 1n Mongoha until much
later 1n the project This resulted i much confusion and wasted time/effort in the power sector

It was discovered that there was wide spread confusion within the Ministry’s procurement
orgamzations (Nuurs and Erchim Impex) regarding the details of the AID assistance project
Nuurs and Erchim Impex personnel both clearly beheved that AID would simply transfer US
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 During a joint 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 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 1n the coal mme sector The prime reason for this 1s that Nuurs
has a much closer and more coordinated involvement with coal mine operations than Erchim
Impex does with power and heating plant operations Another factor 1s the relative magnitudes
of power sector procurement as compared to coal mine sector procurement (more power plants
than coal mines and more parts/commodities 1n a power plant than in a coal mine operation) An
obvious solution to these problems 1s a computer based maintenance order entry and tracking
system for power plants and coal mines The need for this was identified and quantified by
RE&C 1n the TDP feasibility study Copies of a report dealing wath this 1ssue were provided to
AID by RE&C

For cost and schedule reasons, the majority of the mechanical parts and commodities needed 1n
both the power/heating plant and coal mine sectors could only be provided by the OEMs 1n the
former Soviet Union or CIS Making procurements n the CIS 1s extremely difficult and
specialized procedures had to be developed to accomplish this (See section 4 1 of the Phase II
Installation Strategy Report for specifics ) Until the mechamical equipment for which parts are
requured 15 retired or replaced, this will always be true However, if more time and money
becomes available, more procurements can be made 1in the US The approximate dollar value of
CIS procurement will ultimately amount to approximately $5,392,000 The dollar value of US
procurement will amount to approximately $3,147,000, including freight forwarding costs The
total dollar value of the UE&C/AID contract 18 $10 735 mullion, including change orders of
$500,000, $1 3 milhon and $135,000
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During the spring of 1993, value engineering 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 1993/1994 and 1994/1995 heating
seasons, recommendations for improvements for plant and mine operations and maintenance, and
detailed recommendations for restructuring the existing spare parts inventory control and ordering
systems

An RE&C procurement specialist traveled to Mongolia in March 1993 to obtain background data
Through his work and cooperative efforts by Erchim Impex and the Ministry, RE&C developed
priorttized lists of critical spare parts for Power Plant No 3 and the Darkhan Plant
Recommendations for capital improvement programs to improve power plant housekeeping and
maintenance were made together with estimates of cost

An O&M training 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 detailed estimate of
cost to implement the program RE&C also prepared an outline for a mmimum level Total
Resource Allocation and Control (TRAC) system to integrate spare parts and equipment
management data with preventative and outage maintenance planning

Under the subcontract to Morrison Knudsen, RE&C provided for value engineering and technical
assistance services for the coal mine sector During the spring, M-K developed detailed
procurement recommendations, developed an outline for training 1mprovements, and prepared a
series of recommendations for spare parts inventory and ordering system improvements

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

The lists of priority spare parts for the power plant and coal mines, recommended power plant
capital improvement programs, tramning program outlines, cost estimates and schedules were
documented for presentation at the Value Engineering (VE) Session held in Mongohia during the
last week of Aprii The VE work prepared under this contract will enable the next phase
contractor to start with sufficient background and prioritized listings of procurements 1n sufficient

time to expedite the purchase and delivery of equipment and materials prior to the start of the next
heating season

In conclusion, the overall success of this project (which can only be qualitatively established with
the passage of time) was adversely 1mpacted by two significant events The first 1s the late date
of contract signing (September 30, 1992, two weeks before the start of the heating season) and
the second was the almost total cessation of rail freight movement i the Russian rail 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) -
Thailand The work has been performed in accordance with the Contract scope of work as
defined 1n , 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 crisis 1n 1ts powet/energy
and mining sectors The primary factors contributing to the crisis include a) outdated power
plants and central hot water heating systems designs b) lack of spare parts and/or the necessary
hard currency to purchase replacement parts c) lack of heating o1l to supplement the firing of
low grade lignite fuel, d) imnefficient mining, fuel preparation, and transport systems and €)
Iimited knowledge of energy conservation measures (ECMS) and the lack of expertise and
material to implement the ECMS

To further compound these 1ssues, maintenance, repair and upgrade of systems and equipment
which are in-place 1s even more difficult, due to the fact that all of the equipment 1s of Soviet
or Eastern European origin

AID retained Raytheon Engineers and Constructors (RE&C, formerly United Engineers and
Constructors) for engineering procurement/ installation expertise to identify problem areas,
propose solutions, and provide domestic and overseas procurement and techmcal services to the
power plant and coal mine sectors This report presents a summary of the work which has been
accomplished 1n the three completed project phases

Report contents are organmized by Phase highlighting major project accomplishments and
milestones

Included 1n the appendix are copies of the Phase I Report and the Phase II Installation Strategy
Report which have been previously submitted

The Phase I Interim Report outhined the proposed procurement plan and provided a preliminary
list of items recommended for procurement for the power plants The Phase II Installation
Strategy Report documented equipment procurement procedures, shipping and acceptance
procedures, described the instrumentation and controls modification scope, nstallation plan for
the new control systems and testing procedures Most importantly, the Phase II Installation
Strategy Report summarized the history of the project procurement process during Phases I and
IT and addressed problem areas related to establishing purchasing priorities

A copy of the Phase III Activity Summary Report 1s provided in the Appendix to document the
accomplishments of the Phase III installation work This report includes a description of the
systems 1nstalled, discusses the benefits provided by the new hardware and systems, and
documents the status of the field testing and system tuning program as of April 30, 1993, the
date of departure from Mongolia of the field supervision team

Copies of reports documenting the activities of the project’s coal mine technical service sub-
contractor, Morrison Knudsen Corporation, have been included for reference in Appendix I
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PURPOSE AND SCOPE

The objective of this project was to identify problem areas likely to prevent safe and efficient
operation of Mongoha’s power plants during the winter of 92/93, b) develop solutions to the
defined problems, c) purchase and deliver necessary spare parts and commodities required to
effect the solutions, and d) provide technical assistance to assure proper installation and
operation of new equipment or systems provided to improve plant operations

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

a

Building on the experience gained from the completed TDP Feasibility Studies, RE&C
was to observe and analyze the coal supply, preparation and handling operations at
Power Plant No 3 in Ulaanbaatar and the Darkhan Plant to 1dentify problem areas and
areas requiring improvements Specific attention was to be paid to 1dentifying 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 district heating

systems and 1dentify repairable /replacement parts necessary to maintain 92/93 heating
season operations

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

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

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

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

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

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

Provide all necessary engimeening support and technical assistance, as directed by AID,

to keep power supply and district heating systems operating during the 92/93 heating
season



Completion of the work tasks was originally scheduled to be accomplished 1n four phases defined
by AID as follows

Phase I

Phase 11

Phase IT1

Phase IV

An mmitial work phase to include identification of problems, imitial determination
of emergency procurements and development of lists, specifications, and
processes

A project phase which included finalization of equipment specifications, inquiry
documents, purchase of spare parts, related commodities, and required tools for
installation, packing and shipment of procurements

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

This was a phase 1dentified to provide additional services such as engineering,
procurement, shipment of equipment and supplies and installation assistance 1f
necessary, and requested This Phase was defined ongnally to extend to June
30, 1993 Project funds allocated for Phase IV services were transferred by a
Contract Modification to provide additional funds for Phase II equipment
procurement during February of 1993



3.0

SUMMARY
Accomplishments

The purpose of the AID Grant Project to the Government of Mongolha (to the Fuel and Energy
Ministry) was to assist the Mongolians 1n their attempt the provide reliable heat and power to
the population during the 1992 - 1993 heating season

Funding to accomplish the objective was himited and fell short of the needs of the power plant
and coal mine sectors

The needs of the power/heating plants and coal mines are extensive and continued procurements
and technical assistance must be provided to sustain operation of the country’s district heating
and power distribution systems 1in the future Recommendations for future procurements and
technical training were presented by RE&C at the April 1993 Value Engineering Session

Within the limitations of available funding, RE&C provided engineering, procurement and
technical assistance to both the power plant and coal mine sectors The following brefly
summarnizes the major accomplishments of this project Further detail of supporting services
provided 1s described 1n the report and appendix sections which follow

a In Phase I, RE&C’s instrumentatton and control’s team provided detailed
recommendations for improving pulverized coal feed system operations at Power Plant
No 3 in Ulaanbaatar Due to limitations 1n project funding, work scheduled for the
Darkhan Power Plant had to be postponed

The recommendations resulted in the procurement and nstallation of $750,000 of new
systems and hardware to automate pulverized 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 modifications and systems were
designed to be expanded upon 1n the future as additional funding becomes available

b In Phases I and II, RE&C techmcal specialists provided detailed recommendations for
new parts, Systems and consummables necessary to keep the power plants operational
during the 1992/1993 heating season and for the near future

Engineers travelled to Mongolia 1in October and December of 1992 and January 1993 to
coordinate procurement requirements and purchasing prionities 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 during Phase II by the Morrison Knudsen team with coal
mine O&M and Ministry personnel



Lists for procurement of power plant and coal mine equipment, spare parts, and
consummables were developed, prioritized and reviewed with AID These items were
placed on a project engineering and procurement schedule Numerous revisions were
made to the engineering and procurement schedule during the course of the project as a
result of priority changes which were driven by the changing nature of the O&M
requirements of the power plants and coal mines and by conflicting objectives within the
Ministry (specifically the objectives of the operating personnel and those of the
procurement orgamzations which were not always the same )

As a result of these changes 1n direction a number of items were deleted from the priority
list, and not purchased Typical items ncluded in this category of deleted equipment
included Feedwater Evaporators, Boiler Feed Pumps, District 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 commodities
which were needed for the power/heating plants and coal mines could only be provided
by original equipment manufactures in the former Soviet Umion or Commonwealth of
Independent States (CIS) The Installation Strategy Report, which 1s included 1n 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 1ssue until
mechanical equipment for which parts are required 1s 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 1s
approximately $8,539,000

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 during Phase III of the project 1s described in detail in the Phase
IIT Activity Summary Report included 1n the appendix

The team was successful in completing the installation of all system hardware, and
provided training to enable the plant operating staff to complete checkout and tuning of
control systems on boilers and auxihiaries which were unavailable for final checking and
testing (due to need to keep the boilers on-line or due to boiler outages, equipment
related issues, 1 e boiler re-tubing or pulverizer outage)

The project provided value engineering services including listings of recommended spare
parts for the 1993/1994 and 1994/1995 heating seasons, recommendations for O&M
training improvements, and spare parts inventory control system improvements for the
power plant and coal mine sectors



An RE&C procurement specialist travelled to Mongohia in March, 1993 to develop a
priontized list of critical spare parts for the power plants, and met with representatives
of the Central Energy System, the Power plant O&M staff, and Erchim Impex An
O&M training program was developed focusing on the needs of Power Plant No 3 and
the Darkhan plant during the next two years RE&C also prepared an outline for
recommended 1mprovements to the spare parts inventory system for the power plants

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

Value engineering included the development of detailed procurement recommendations,
development of an outhne for training 1mprovements to be instituted at the coal mines,
and recommendations for spare parts mnventory and ordering system improvements The
M-K field team also provided instruction 1n the use of state-of-the art explosive blast
delays

A management overview study for the Shivee Ovoo mine was prepared by the Morrison-
Knudsen Corporation This study included development of a conceptual mine plan,
capital and operating cost estimates, and schedules for engineering and construction

Value Engineering Recommendations for the coal mine sector and the management
overview study have been documented and are presented in Appendix I
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PHASE I WORK ACCOMPLISHED
General

The project was originally organized to be executed in four distinct project phases The first
phase was ntended to be a planming phase during which RE&C was to 1dentify deficiencies
noted within the power plants, in particular the causes of explosions at Power Plant No 3,
determine needs for spare parts, and develop procurement lists, specifications and a procurement
plan addressing purchasing procedures and decision making processes

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

Major tasks accomplished duning this phase included

- Completion of a plant inspection to survey existing instrumentation and control systems
and review boiler pulverized coal feed systems This survey was made by a RE&C

instrumentation and controls team during a tnp to Mongohia from July 16 to July 31,
1992

- Preparation of a Phase I Interim Report which outhined the proposed RE&C procurement
plan and presented a preliminary listing of recommended 1&C components and priority
spare parts for procurement

- Attendance at a status planning session held at the AID/Washington office from August
18 through August 20, 1992 The purpose of the planning session meetings was to
review the project procurement plans, perform value engineering and finalize a priority
listing of critical spare parts for the coal mine and power plant sector

- Completion of a field trip to Germany by a RE&C engimneer to identify, select and
arrange for shipment of surplus spare parts offered by the German government for use
mn the Mongolian power plants

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

Pulverized Coal and Plant Instrument and Control Inspection

During the pertod from July 16 to July 31, 1992, Mr Willhiam Cunningham, Chief
Instrumentation and Controls Engineer for the Boston Office of RE&C, led a field survey of
plant control systems, pulverizer and boiler operations He was accompanied by Mr Arkard:
Katsnelson, an instrumentation and control specialist who 1s fluent 1n Russian and also functioned
as the team interpreter Both gentlemen had visited Mongoha previously during the winter of
1991/1992, as part of the engineering team which completed feasibility studies for plant
rehabilitation funded by a U S trade and Development Program grant
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The 1ntent of the July survey was to build on knowledge obtained during completion of the
feasibility study, by reviewing current boiler operating conditions and parameters, and provide
recommendations for improvements to plant control systems at Power Plant No 3 to reduce the
possibility of pulverizer explosions and improve boiler availability

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 instrumentation modifications
work Items included in the original list were

- New transmutters to replace current units

- Replacement motors for damper drives

- No coal alarm for feeders

- New RTD'’s for pulvenizer outlet temperature measurement

- New RTD’s & meters to monifor transport air temperatures

- New controllers for pulverizer temperature and pressure control
- New flame scanners and cooling air fans

- Oxygen analyzer for boiler outlet

A copy of the report describing details of the July, 1992 field trip 1s included 1n Appendix B of
the Installation Strategy Report The Installation Strategy Report 1s 1ts entirety has been included
as an attachment to this Final Report as Appendix E

Phase I Interim Report

The Phase I Interim Report was prepared in 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 1items recommended for procurement for the power plants

The RE&C plan focused on accomplishing the following sequences of tasks to procure
equipment and supplies 1n accordance with AID regulations

a RE&C would solicit firm priced 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 Detailed procurement/shipping schedules were to be developed after receipt of proposals
incorporating the vendor’s best expedited shipping dates

C RE&C proposed that a go/no go decision strategy be incorporated to determine shipping
means If 1t were determined that the parts could arrive in time to be of value for the
heating season, the decision would be to ship (go) via air transport (provided that the
cube/weight ratio were not high) If it were determined that the parts could not arrive
1n time for the heating season, the decision would be a "no go" and shipment would be
provided by ocean transport
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d RE&C was to perform bid evaluations for the procurements and forward the evaluations,
with the recommended successful bidder identified, to AID/Washington for approval
prior to placing purchase orders

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

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

1 Ability to supply the part
2 Schedule
3 Price

Status/Planning Session Meetings

A series of meetings 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 Mongohan Emergency Heat
and Power Project The meeting was attended by representatives of AID Washington, Parsons-
Main, and Mr Richard Kelley, project manager for RE&C’s work on the Component I
Contract

At this meeting AID advised RE&C to procure all items, including parts and equipment for the

coal mine sector based on spare parts lists developed by Parsons Main (PMI) from their own in-
country surveys

The primary products of these meetings which had a direct impact on the course of the project
mcluded the development of a procurement plan and hist of recommended procurements of
cntical spare parts These resulted from value engineering work performed during the meetings
by AID, RE&C and PMI and from input Parson-Main (PMI) obtained from Erchim Impex and
NUURS personnel during the PMI field trip to Mongoha Erchim Impex and Nuurs are the
central Mongolian agencies responsible for power plant and coal mine equipment procurement

Engineering and Procurement Schedule

Information taken from the AID planning session meeting notes formulated the basis of the imtial
1ssue of the RE&C Engineering and Procurement (E/P) schedule developed for the power plant
and coal mine procurements

At the date of the imtial issue of the E/P schedule, further development of equipment
specifications, and finalization of inquiry documents for some items required additional detailed
technical information from the Fuel and Energy Ministry and Parsons-Main  Although RE&C
mitiated 1ssue of mquiry documents to prospective vendors for those items for which technical
data was available, RE&C was not i a position from mid to late September to 1ssue 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 recerved authorization from AID/Thailand to proceed
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In retrospect not having authorization to purchase equipment and materials in September was a
fortunate circumstance as 1t saved the project from spending millions of dollars unnecessarily

It would be learned during a field trip made to Mongolia 1n early October to finalize details for
mnstallation of the feedwater evaporator system, that the equipment shown on this imtial E/P
schedule reflected priorities of the procurement organizations and did not reflect the actual O&M
needs of the power plants and coal mmes RE&C eventually discovered that key operations
personnel were not 1nvolved in the PMI/AID meetings held in Mongolia 1n the Summer of 1992

As a consequence, the engineering team returned from the October field trip with a totally
revised listing of equipment procurements for the coal mines and the power plants

Thus revised list would form the basis for equipment and matenals purchased during Phase II

German Plant Survey

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

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

During the trip, 1t was determined that 1) the pulverized coal plants being dismantled near
Halle, Germany were Russian designed plants, 2) only used parts from the plants were available,
3) the German utility was familiar with the needs of the Mongolians and had already set aside
certain used components, 4) the Mongolian team was mnspecting and selecting used parts from
the plant being dismantled near Halle, and 5) the team planned to visit German designed/supplhed
PC plants being dismantled near Dortmund 1n western Germany to see if other makes of used
components could be used as substitute items 1n the Mongohian plants

The project’s charter regarding the purchase or transport of surplus parts had been clearly
defined 1n correspondence from AID RE&C had been mnstructed to identify, select, and arrange
for shipment of new spare parts that were designated as surplus Our direction stated that the
project was not to become mvolved in the transport of any used parts

Based on these specific instructions, no further action by RE&C resulted from the trip 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

10
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PHASE 111
General

Phase III was specified to be a field execution phase during which shipments of equipment and
materials would be received and technical assistance would be provided to oversee the
installation and testing of instrumentation and control systems recommended and purchased 1n
Phases I and II to improve pulverizer operations

Phase III had been projected to start as early as September 15, 1992 and conclude on or about
December 15, 1992 Unfortunately, due to a variety of circumstances, Phase III work did not
mnitiate in principal until January of 1993 after the arrival of the first shipment of priority cargo
n the December, 1992 air charter

Delay 1n the start of Phase III was 1n part due to the delayed start of the purchasing effort
Authorization to purchase equipment and materials for the power plant was not received until
late September Authorization to purchase equipment and matenals for the coal mines was
recerved subsequently 1n late October

Problems encountered finalizing the purchasing priority requirements and difficulties obtaining
resolution of detailed technical 1ssues delayed procurement and extended the time required to
obtain equipment deliveries beyond the dates necessary to permit overseas ocean shipment and
delivery of US sourced equipment before the end of the year

During the Fall of 1992, Raytheon Engineers and Constructors placed purchase orders for a wide
array of power plant and coal mine 1tems including custom engineered plant instrumentation and
control system hardware During this period every effort was made to expedite shipment from

the vendors to enable the possibility of an expedited shipment prior to the start of the peak of
the heating season

In mid-December, after consideration of other alternatives, and accumulation of over 244 tons
of cargo, approval was granted to provide for the airhft of priority cargo to Mongoha which
included control hardware as well as other power plant and coal mine equipment and materials

In January, a team of RE&C field personnel, including Mr Robert Beck, an Instrumentation and
Control Engineer, Mr Philip McCandless, an Electrical Test/Start-up Engineer, and Mr Gerald
Paradysz, a RE&C Field Inspector traveled to Mongolia to complete Phase ITI work

This team returned to the United States on April 30, 1993 after completing mechanical/electrical
installation work at Power Plant No 3 and receipt and inspection for the bulk of the equipment
scheduled for procurement 1n the October 1992 priority list Mr Samuel Bailey, a replacement
for Mr Paradysz, arrived in-country on April 25, 1993 to receive and inspect deliveries of
equipment, parts, and consummables purchased with project supplemental funds provided in
Contract Modification No 2 Mr Bailey’s assignment extended through May 1993

In March, Mr Solomon Feldman, a member of the RE&C procurement team, who 1s fluent in

Russian, arrived 1n Mongolia to obtain field information to complete value engineering services
mncluding development of prioritized spare parts lists for the power plant sector

25



62

These hists were presented at the value engineering session conducted 1n country at the end of
Aprl and will be used by the Component III contractor as a basis to define the scope of
procurements for the 1993/1994 and 1994/1995 heating seasons

Significant mulestones for the period from January through May 1993, and major tasks
accomplished during Phase III included the following

- Receipt and Inspection of US and CIS sourced procurements by a joint team comprised
of RE&C’s field mnspector and a representative of the Mongohan Fuel and Energy
Minstry

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

- Completion by RE&C of value engineering work for the power plants including
mspection of existing material supples, development of prioritized spare parts lists for
the power plants, development of an O&M traimng program outline, and
recommendations for improvements to the maintenance order entry and tracking system

A separate program was provided for the coal mine sector as part of the continuing
technical services scope provided by Morrison Knudsen as a change order to a Phase 11
service sub-contract

- Attendance and participation at the value engineering seminar conducted in Mongolia
during the period from Apnl 29 through May 2, 1993

During the period extending from the end of May through July, the RE&C home office
team coordinated final arrangements for transportation, customs clearance, security and
final payment of shipments of CIS sourced power plant and coal mine equipment and
material which had not arnved in Mongohia prior to the departure of the RE&C
spector In-country inspection and receipt services for shipments which arrived after
May 28, 1990 were performed by the Mornson Knudsen Corporation using staff who
were in-country under the Component III Contract

Receipt and Inspection of Procurements

In January 1993, Mr Gerald Paradysz was assigned to the RE&C in-country office to provide

project haison with the Fuel and Energy Ministry and the AID/Mongola office and provide
material receiving services

Mr Paradysz’s prime responsibility was to provide inspection of incoming material and
equipment shipments He was responsible for documenting the condition of each shipment and
for executing the transfer of the shipments to the Fuel and Energy Minstry

During the period from January though April, Mr Paradysz worked closely with the designated
Ministry representative and inspected, cleared, and transferred to the Mmnistry all shipments
recerved m-country
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On April 25, Mr Samuel Bailey, an RE&C field inspector was assigned to the Ulaanbaatar field
office to assume the duties of Mr Paradysz for the remainder of the project

Mr Bailey was responsible for the inspection of remaining shipments of goods purchased with
project supplemental funds during February, 1993 He was also responsible for in-country
project closeout 1ncluding the turnover of "government furmished" communications and office
equipment which had been purchased using project funds A complete inventory of the
equipment turned over to the Component III Contractor 1s included in Appendix G

Pulverizer Instrumentation and Controls Installation

Durning Phase I, a team of RE&C mnstrumentation and control engineers completed a site survey
of existing pulverizer and boiler controls The team developed specific recommendations for
the purchase of new hardware and systems to reduce the potential for pulverizer and furnace
explosions at Power Plant No 3 Due to limitations 1n 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 pulverizer systems

Control hardware and systems were purchased and shipped to Mongolia during Phase II
Items purchased using project funds included

- New transmutters to replace current, moperable units

- Replacement motors for three (3) damper drives

- Loss of Coal Flow Alarms for Raw Coal Feeders

- New RTD’s for measuring pulverizer outlet temperature

- New RTD’s and meters on control board to monitor transport air temperature
- New Controllers for pulverizer temperature and pressure

- New damper operators for coal pulverizing mill flow control dampers

- New flame scanners and scanner cooling air system (high pressure boilers)

During the period from January through April 1993, a RE&C field team provided Phase III
engineering services which included supervision of installation, testing, and checkout of
istrumentation 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 Mimistry to be out of service for an extended period (2 years) The scanner
cooling air system was 1nstalled and 1s fully operational

Installation of No Coal Flow Alarms on the low pressure and high pressure boilers was
completed Pulvenizer Temperature and Pressure Control System hardware installation was
completed, however, functional testing and tuning of control systems could not be completed on
some units due to a variety of causes including boiler outages and malfunctioning of boiler
auxiliaries including pulvenizers and air heaters
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A detailed report of the status of the field installation work accomplished, discussion of operating
improvements provided by the new hardware, and status of system testing and turnover is
documented in the Activity Summary Report prepared for Phase III which 1s included as
Appendix F of this report

Value Engineering for the Power Plant Sector
Crntical Spare Parts

In March, 1993, Mr Solomon Feldman, an RE&C procurement specialist, traveled to Mongolia
to obtain background data to develop a priontized hst of critical spare parts for the power plants
for 1993/1994 and 1994/1995 heating seasons The list developed by RE&C list will be valuable
1n assisting the Ministry as well as the Component III Contractor 1n the execution of the contract
for the on-going critical spare parts procurement program The work will enable the next phase
contractor to start with a prioritized listing of procurements 1n sufficient time to permit purchase
and delivery of equipment prior to the start of the next heating season

During his trip to Mongolia, Mr Feldman met with Mimster Jigpnd, representatives of the
Central Energy System, Erchim Impex, and power plant operating personnel He visited Power
Plants Numbers 3 and 4 1n Ulaanbaatar and traveled to Darkhan to collect detailed technical data
and venfy spare parts requests

He also surveyed the central machine repair shop which was constructed 3 years ago Ths shop
has over 200 workers who produce or refurbish air heaters, economizers, impellers, couplings,
gear housings, gears up to 800 mm dia, coal dust ducts, and rehabilitates AC motors 1n sizes
up to 6000 volts His visit confirmed that the shop has the basic tools to rehabilitate power plant
equipment but lacks materials and specialized technology The shop 1s 1n desperate need of wire
for motor re-winding, motor insulation, and alloy steel for shafts During discussions with the
machine shop staff, the Mongohan technicians also confirmed the need for specialized training
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

contained 1n these lists was subsequently used to establish prioritized procurement lists for the
Value Engineering session

Recommended Plant Improvements

As a result of his plant and repair facility inspections, Mr Feldman also prepared a series of
recommendations for improving plant housekeeping and boiler operations
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The recommendations were presented at the April value engineering sessions held 1n Mongolhia
RE&C documented two capital improvement programs to improve plant lighting and to provide
for plant vacuum systems Costs estimates and system descriptions for these recommended
modifications are included in Section 5 0 of the Activity Summary Report which 1s included 1n
the Appendix of this report

O&M Training

RE&C prepared an O&M training program outhine for the power plant sector for presentation
at the April value engmneering session The O&M tramning program focused on the needs of
Power Plant No 3 and the Darkhan Power Plant during the 2 1/2 year period of the Emergency
Spare Part Component III program

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

To Develop administrative procedures

Develop technical procedures

Develop a plan for improving plant maintenance
To train maintenance personnel

B RVA IR S I

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

The training outline recommended a six step program for traiming Energy Ministry, plant
management and maintenance personnel All training was scheduled to take place in Mongolhia
The outline included a suggested schedule for the Component ITI Contractor to teach technical
English, prepare training materials, translate existing procedures, document new procedures and
conduct both on-the-job and formal training sessions

A detailed estimate of cost to implement the recommended RE&C tramning program was
provided The total cost for program implementation was estimated to be $384,000

A copy of the O&M training program outhine, together with schedule and cost estimate detail
1s included in Appendix H of this report

Spare Parts Ordering Improvements

During the course of completion of the TDP feasibility study, RE&C observed deficiencies in
existing management programs which govern power plant operations, preventative maintenance,
outage planning, and spare parts mventory control

Major problems identified at that time included the lack of spare parts, poor maintenance and
operating practices, and an maintenance management system which lacks proper validation
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RE&C has observed that the system which 1s currently in place has many of the elements
necessary for effective inventory control, but these elements are not being utilized and are not
effective

RE&C prepared an outline for recommended improvements to the spare parts inventory system
A Total Resource Allocation and Control (TRAC) System was recommended to integrate spare
parts and equipment management data with preventative and outage maintenance planning The
TRAC system 1s a computer based data base and maintenance management system which 1s
capable of providing the element of automation and validation which 1s missing from the current
management system

A five step program for the set-up and customizing 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 Testing

Step 5 Hardware Acquisition and Set-Up

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

A separate training phase was projected for in-country to provide TRAC system training to the
facility personnel This program would be established by a TRAC system specialist with mput

from Mongolian systems experts trained in the United States The bulk of the traiming would
be conducted by the Mongolian experts

A 14-month schedule was proposed for customizing, set-up, traimng, data collection, and
implementation support

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

A copy of the interim spare parts improvement outhine including a complete description of the
TRAC system together with schedule and cost details are included in Appendix H
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PHASE IT WORK ACCOMPLISHED
GENERAL

Phase II of the project was intended to be a "procurement"” phase during which RE&C would
finalize equipment and commodities specifications, purchase spare parts and required tools to
support any installation work 1n Mongolia, and make necessary arrangements for packing and
shipping the purchased items to Mongoha

Phase II had origmally been scheduled to commence when AID/Washington authorized the
contractor to imtiate 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 optimistic as information regarding the imtial procurement priorities was
released 1n late August and technical information required to properly execute an inquiry or
purchase order for coal mining and some power plant procurement was still not available to the
RE&C 1n late September Correct detail information for most items was not received until the
RE&C engineering teams returned from Mongolia in mid October with the "Revised Equpment
Lists" and supporting technical information Procurement of items for which adequate technical
detall was available could not be completed due to delays in receving contract
amendments/authorizations

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

Authonization to proceed with procurement of urgently needed parts and consumable 1tems for
the coal mines was subsequently recerved on October 20, 1992

Even though there were delays in receiving proper authorization to purchase equipment, the
RE&C team continued to 1ssue specifications and inquinies to U S and Russian equipment
suppliers

The groundwork expended during September and October resulted 1n 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 prionty were eventually shipped
via Air Charter in nud December 1992 The balance of the U S sourced consumable 1tems
shipped via ocean transport and rail through Russia to Mongolia 1n late February

Significant milestones of Phase II included

° The RE&C field trip to Mongolia 1n October which re-defined project procurement
priorities and provided constructive input invaluable to completion of the Phase II
purchasing effort

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

o Receapt of contract authorization to purchase parts and equipment for the coal mines on
October 20, 1992
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Issue of sub-contract to Morrison-Knudsen Co to provide consulting services for coal
mine operations Morrison-Knudsen engineers arrived 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 inquiries, evaluation of bids, and purchase of power plant and coal mine equipment
1n accordance with AID/Washington purchase directives and instructions

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

Major revision to project E/P schedule resulting from AID correspondence dated
December 26 and December 28, 1992 This correspondence verified the need for
additional project procurements identified and recommended 1n RE&C letters to aid dated
December 17 and 23, 1992

Receipt of contract authorization to purchase supplemental equipment and additional
technical support services dated February 2, 1993 This contract modification indirectly
extended completion of procurement Phase II through the spring of 1993

Last major revision to E/P schedule including revised project procurement priorities for
new funding items resulting from meetings held in Mongolhia the week ending January
23, 1993 with the Fuel and Energy Ministry

Trip to Moscow, February 9 to 19, 1993 to make final equipment and matenal
procurements for CIS sourced "New Funding Items"

Return to Mongoha of M-K engineering team the first week of February, 1993 to provide
additional techmcal services requested by AID/Washington including instruction of U S
blasting technology, preparation of lhists for future coal mine procurements (93/94 and
94/95 heating seasons) and value engineering services

Arnival of a commercial air charter from Moscow on February 12 delivering labelled
cargo including detonator assemblies purchased by AID to instruct the Mongolians 1n the
use of US blasting technology, and electrical parts to support the instrumentation
installation work

Arnival of a second commercial air charter, AN-12 from Moscow on March 16,
delivering oversized prionty items which could not be shipped previously and priority
cargo of additional coal mine and power plant spare parts and equipment

RE&C OCTOBER 1992 FIELD TRIP TO MONGOLIA

On September 30, an engineering team departed for Mongolia The primary objective of this

trip was to make final arrangements for the installation of feedwater evaporators at the No 3
Power Plant
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Upon reaching Mongolia and after meeting mitially with Ministry and power plant operations
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 mnformation provided to AID and Parsons-Main  Clanfication was also
required to correct confusion regarding the details of the AID Assistance Project, in particular
the question of transfer of funds to accommodate matenials ordered from the CIS under
Mongolian contracts

During the second and third weeks of October, meetings were held in Mongoha with
representatives of the Fuel and Energy Ministry, RE&C, and U S AID to resolve outstanding
1ssues regarding scope of procurements and to obtain additional technical information It was
learned, during these meetings, that prior information hists for both power plant and coal mine
procurement provided to RE&C contained conflicting, and in some cases, mcorrect information
Therefore, 1t became necessary to completely review the entire project procurement scope

After a series of meetings, final agreement was reached among all parties, including RE&C, the
Fuel and Energy Mimstry, and U S AID regarding the overall scope and prionty for
procurement of critical 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 critical spare parts
had undergone a mmmimum of three major revisions All parties concerned recognized the need
to procure spare parts on a prioritized basis Some re-prioritization was expected, however the
changes experienced on the October revision were far greater than anyone could have expected
and resulted primarily from significant communication problems both within the Mimstry and
between RE&C and Parsons-Main It was understood by all concerned parties that procurement
of every item on the revised hst developed in October would not be possible given the
Imitations of available funding

On the basis of the revised prionty list approved 1n the third week of October RE&C was able
to focus procurement efforts, request detailed technical information when required, and expedite
purchase of equipment

MORRISON - KNUDSEN SUB-CONTRACT

In November, 1992 two mining engineers, Messrs Bruce DeMarcus and Arthur Helbrig were
sent at US AID’s request to evaluate existing mine conditions, operations, and make
recommendations for the use and purchase of explosives

Prior to the arrival of the M-K engineers, all requests for information for coal mine
procurements had been forwarded to the Fuel and Energy Ministry and the NUURS Company
etther by direct telex or through Mr Philip McCandless, who was one of two RE&C 1n-country
engineers This was a tedious process given the lack of adequate communications between the
United States and Mongolia, lack of adequate data transmission of faxing, and difficulties in
translating technical requirements from Russian to English and from English to Russian
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The M-K specialists had access to the mines, mine operations and maintenance staff and
commumnicated with the Ministry’s operating staff as wells as the NUURS coal mine equipment
procurement group These relationships were a valuable asset Information obtained from
telephone conversations and faxes with in-country RE&C and M-K personnel during the third
and fourth weeks of November proved to be useful in expediting critical purchases such as
explosives, batteries, and wire rope (52 mm and 39 mm) and 1n identifying Russian procurement
items which had already been delivered to Mongolha and could be eliminated from the
procurement list

Due to deteriorating condittons within the coal mines, which were poor at the start of this
project, new items were 1dentified by the M-K team for addition to the procurement list

In telephone conversations and 1n correspondence received by express mail and computer modem
data transfer, M-K engneers 1dentified a wide array of 1tems as being urgently required In an
attachment received on November 30, a comprehensive listing was provided Some items 1n this
hsting had been included in the revised October procurement list, and had already been
purchased from United States or CIS sources Others which were not 1n the October list include
a variety ranging from muscellaneous purchases to potential major procurements

A brief summary of commodities which fell i this category included

- low voltage electrical cable (1000V and 660V)
- copper wire to rewind motors

- main frame rollers for 15/90 dragline

- new generators for draglines

- compressors for draglines

- conveyor vulcanmzing glue and mechanical splices
- dozer tracks

- repair parts for Polish dump cars

- welding rods

- locomotive rebuild parts

- 64V, 450 amp locomotive batteries

In subsequent telephone/data transfers, RE&C obtained new prionty listings and technical
information which continued to reflect needs for specific items A memorandum, dated
November 30, 1992, which was transferred on December 8, 1992, contained a "minimum Top
Prionty List" of items  Thas list included minimum requirements for ventilation bag (duct), wire
rope (39 mm and 52 mm), conveyor belt and accessories, batteries, excavator teeth, hoist
generator, and bearings 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 wire
rope listed had already been incorporated and purchased Procurement of the hoist generator,
four additional main bearings, and conveyor splices had not occurred and could not be executed
without project approval and additional funding

As late as December 15, RE&C received additional input which was ntended to help mn
prioritizing the loading of the air charter Unfortunately, RE&C could not accommodate some

of these suggestions as the cargo had already been palletized and transfer to the airport was
imminent
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A number of the items recommended for procurement by the M-K team were eventually
purchased using supplemental project funds

A detailed summary of the activities of the M-K team during their stay from November 9 to
December 23, 1992 1s included in their final report dated March 11, 1993 A copy of this
report 1s included for reference 1n Appendix I

RE&C NOVEMBER PURCHASE TRIP TO RUSSIA

In November 1992, an RE&C team traveled to Moscow to expedite the issue of inquiries,
evaluation of bids, and possible 1ssue of purchase orders to Russian and CIS vendors This trip
was necessary due to the difficulties encountered to that date commumicating with Russian
factories from the United States as well as the need to expedite purchase and delivery of
materials to alleviate the emergency situation which existed at the Mongolhian power plant and
coal mines

The team proceeded to obtain competitive bids for 27 bid packages which had been identified
as capable of being sourced from Russian or CIS factories or supphers

During November the RE&C team placed a total of thirteen purchase orders for a variety of
Russian and CIS sourced materials and services

These orders were placed 1n accordance with specific direction and authorization received from
AID/Washington which allowed for sourcing spare parts and equipment from non U S suppliers
provided specific procurement and delivery criteria were met

Items or services purchased 1ncluded

- Locomotive Rebuild Services

- Quantities of Wire Rope

- Replacement Conveyor Belting for Coal Mines
- Replacement Conveyor Belting for Power Plants
- New Excavator EKG-5A

- Excavator Motors

- Drag Line Bearings

- Boiler Tubing

- Power Plant Bearings

- Drag line and excavator spare parts for ESH 10/70, 3/50, & 6 5/45
- Explosives

The orders were placed based on shipping dates which were commatted to by the vendors during
negotiations

Based on the commutted ship dates and Mongohan past experience with CIS sourced matenals,

RE&C projected delivernies for the bulk of the purchase orders to be completed prior to the peak
of the heating season 1n January 1993
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Experience proved otherwise due primarily to a temporary breakdown within the Russian rail
system which caused significant delays in shipment of materials Shortages of rail cars, customs
clearance problems between republics of the CIS, and blockages at key boarder station/rail
transfer facilities all contributed to shipping delays

ANATOV AN124 AIR CHARTER

Early 1n the project, the need for airlhifting critical U § sourced equipment and materials was
identified In order to deliver matenials to Mongolia prior to the start of the peak heating season
in January, provisions for an air charter were discussed with the projects’ freight forwarder and
AID, and funds were budgeted for the leasing of suitable aircraft It was anticipated that two 747
air freighters would be required and leased to transport the projected total of two hundred metric

tons of equipment and materials at a budget cost imtially estimated to be on the order of
$500,000

Raytheon Engineers requested that the project freight forwarder, AN-MAR Project International
Inc , investigate the availability of aircraft for air charter and shipment of U S sourced
equipment and material to Mongoha A report was prepared which summanized the results of
a study which included extensive research and evaluation of possible air charter arrangements
and facilities which could be used to airhift equipment and material to Mongohia before the end
of the year

In the report AN-MAR indicated that their primary recommendation was the charter of an
ANTONOV AN124 aircraft with a payload of 300,000 Ibs They projected that two charter
flights using ANTONOV AN124 aircraft would be required to ship an anticipated US cargo
weighing 1n the range of 450,000 lbs Total Costs for two air charters using the Russian cargo
transports were estimated to be $933,400

In their study, AN-MAR had evaluated the use of other air charter equipment Charter of DC-8
aircraft with maximum payload of 100,000 Ibs each was hsted as an alternative It was

anticipated that 5 flights using DC-8 equipment would have been required to airhft the 450,000
1b cargo

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

Use of government furnished aircraft had been discussed and considered Charter of a military
arrcraft (C5A with a cargo capacity equivalent to a 747) was offered to the project by the
Department of Defense at a cost estimated to be 1n the range of $700,000 to $800,000 for each
plane Two planes would be required to complete the shipment

Based on the mmformation contained in the AN-MAR report and the need for shipment of
equipment and materials to Mongoha, prior to the end of the year RE&C recommended that the
project commut funds for the first air charter using an ANTONOV AN124 aircraft of foreign
flag, flying from JFK/Stewart Airport to Ulaanbaatar
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The use of the Russian cargo awrcraft resolved a number of problems which had been 1dentified
during the AN-MAR study The aircraft 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 1ts own keeling ramps and hoist

The DC-8 aircraft considered as an alternate was side door loaded and presented problems 1n
handling oversized items Both the DC-8 and the 747 aircraft which were oniginally considered
would have required special hydraulic scissor-lift equipment for off-loading This equipment
was not available in Mongoha, and would have required that the equipment be shipped 1n for
off-loading the charter freight

A sigmficant advantage to the use of the ANATOV charter seen at the time was that the crews
were experienced in flying to Mongolia and had successfully landed air transports at
Ulaanbaatar This appeared to be a significant 1ssue 1n the hiring of U S based air-charter
equipment

No U S carriers offered in wnting any 747’s for charter service AN-MAR had contacted 10
air charter firms to obtain 747 aircraft None of the firms contacted expressed any interest
Federal Express had imitially indicated interest but declined due to holiday commutments and
their unwillingness to nisk flying into Ulaanbaatar

Based on the information presented by our freight forwarder and the fact that no alternative
government aircraft were available at a comparable cost, a recommendation was forwarded and
approved by AID/Washington for an imtial high capacity air charter

On December 15, approximately 130 tons of equipment and consumable items were shipped via
air charter 1n a Russian AN124 Items included 1n this prionty shipment were 16 tons of wire
rope, 1000 meters of mine ventilation duct, 99 truck tires, 200 truck batteries, and 42 tons of
power cable required to sustain mining operations The shipment also contained 25 tons of
boiler tubing and instrumentation and control equipment required for improving coal pulverizer
operations

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

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 originally transmitted from Mongolia, directing changes to the procurement list and
purchasing order of prionty

These fax transmissions were responses and clarifications to a Raytheon Engineers and

Constructors letter of December 23, 1992 which outlined the status of project procurements and
provided an update of the project financial position
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The RE&C December 23 letter summanized a category of "procurements under consideration”
which consisted of additional items recommended for purchase by the M-K engineers for the
coal mines, items contained on the approved E/P schedule but not purchased at that date (due
to priorty ranking) and procurement of items which the Ministry and AID had discussed and
agreed upon 1n meetings held in-country 1n December

RE&C 1ssued a second procurement recommendation update letter dated December 31, 1992
This letter was written to supersede the December 23, 1992 letter and incorporate all direction
received during the last week of December, and advised AID that RE&C would redirect the
procurement effort to include all items contained 1n the late December AID fax transmissions

Noteworthy was the fact that the letter further documented the requirement for additional funding
or the use of project contingency funds to obtain the"procurements under consideration”, which
RE&C recommended for purchase combined with those added by AID from their meetings with
the Mmistry, NUURS and Erchim 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 potential suppliers and additional
technical information required to complete the purchase of the items listed 1n 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 ceiling of the budget for authorized funding for material purchases had
been reached, RE&C was forced to hold issue of any purchase orders pending receipt of
supplemental project funds

Final Revision to E/P Schedule from January meetings with FEM

In late January, Mr Kelly, RE&C’s project manager travelled to Mongolia The purpose of this
trip was to review the status of the Phase III Instrumentation and Control installation work 1n
progress, meet with AID/Mongolia and Ministry personnel to coordinate final phases of the
project, meet with NUURS, Mongoltrans and the Mongolian National rail organization to resolve
1ssues relating to transportation and customs clearance, and to hold meetings with power plant
operations personnel at the Central Energy System to review status of plant operations including
1ssues of coal supply and umit availability The meetings with the Central Energy System were
required due to problems which had identified during the peak heating season in regard to coal
recelving capability at the plants, rolling blackouts, and district heating production problems
As a result of the meetings with Erchim Impex, NUURS, and the Ministry, a new listing of

priority procurements to be funded by the requested project supplemental funds was developed
This listing including a wide varniety of items for the coal mines and power plants

In some cases, items which RE&C and AID/Washington previously considered for procurement,
such as district heat exchangers, were deleted In other cases, new items were placed on the list
and given a high priority ranking Items typically included in this category were spare parts and
equipment for Power Plant No 3 and Power Plant No 4 identified as being necessary to
maintain plant operations
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This listing 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 receipt of this information RE&C developed a "final procurement plan” and imitiated
contacts with the Russian equipment manufacturers who were 1dentified by the Ministry as sole
sources for the new equipment 1tems placed on this latest list

Plans were finalized for a trip to Moscow to expedite the 1ssue of inquiries and execution of
purchase orders for Russian sourced equipment

Contract Authorization for Supplemental Funds

In mid-December RE&C recogmized the need for supplemental funding to finalize purchase
orders and execute new orders for equipment and consumable 1tems 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, prionty ranked "October list" and additional funds to obtain items
which had recently been recommended for prionty procurement based on input from Mongolia
and US AID

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

On December 18, 1992, RE&C forwarded a letter to AID/Thailand requesting the release of
additional funding

On February 3, 1993, RE&C received a contract amendment to increase funds for Phase II
engineering, additional 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 Morrison-Knudsen

With the 1ssue of the contract amendment, RE&C was able to release for ocean shipment the
rematning 250,000 pounds of US sourced procurements which remaimned in the AN-MAR
warehouse since December of 1992

A change order was also 1ssued to M-K to provide additional technical services to instruct the
Mongohians in U S blasting technology, prepare lists for future coal mine equipment
procurements for the 93/94 and 94/95 heating seasons, and provide value engineering services
Three members of the M-K engineering team departed from Mongoha during the first week of
February 1993 to complete this effort

The contract amendment also allowed RE&C to 1ssue purchase orders for items defined 1n late
January 1993 as priorty procurements Many of these 1tems were sole sourced items which
could only be purchased from Russian or CIS vendors An RE&C procurement team returned
to Moscow 1n February 1993 to finalize equipment and material purchases
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February Procurement Trip to Moscow

In February 1993, two members of the RE&C procurement team returned to Moscow to
expedite the 1ssue of inquires and placement of purchase orders for CIS sourced equipment

This trip was necessary due to the re-definition of the procurement list and prionty purchase
ranking which occurred as a result of meetings in Mongoha during late December 1992 and
January 1993 which have been discussed 1n previous sections of this report

As a result of therr 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 obtaiming individual wrtten source approvals from the
AID/Washington project office

Items purchased included

- Generator for ESH 10/70 Excavator

- Generator for ESH 20/90 Excavator

- Excavator Compressor for EKG 4 6

- Truck Engine Spare Parts

- Excavator Spare Parts for 10011E and 5112 Shovels
- Pulverizer Gears for Power Plant No 3

- Pulverizer Drive Pinion Bearings

- Chemuicals for Power Plants

The team also 1ssued inquiry documents and negotiated with prospective suppliers for other spare
parts and consumables Purchase orders could not be completed for these items due to a varnety
of reasons including lack of agreement as to terms and conditions, or in some cases due to
extended deliveries There were also instances where price and delivery were found to be
acceptable, however the items were lower on the prionty ranking, and project funds were
exhausted by the time the seller had agreed to the terms of the purchase order

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

- Dozer Tracks

- Brushes for Electric Motors

- Excavator Compressors (for 10/70, 13/50, 6 5/4 5 & EKG 8I)
- 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

Morrison Knudsen Involvement Winter/Spring 1993
In December of 1992, RE&C was requested by AID/Washington to 1ssue a change order to

Morrison Knudsen Corporation to provide continuing technical assistance services for the
Mongohan coal mining operations
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In January RE&C received an mmtial eight part proposal from M-K responding to the AID
request for additional services THE M-K proposal offered to provide continuing techmcal
assistance for a wide area of scope including detailed procurement assistance, operational and
maintenance expertise, establishment of cost monitoring procedures, presentation of training
seminars, 1dentificatton of near term material acquisitions, forecast for supply and materal
requirements for the remainder of 1993, a pre-feasibility study for the Shivee Ovoo Mine and
active involvement of M-K personnel in the purchase of coal mmne supplies The cost estimated
for these proposed services was in excess of the funding allocated by AID for additional
technical assistance services

After careful review of available project funding and the status of the on-going purchasing
prionty revisions, and mn consideration of the future needs of the project, the M-K scope was
modified to focus on six basic areas of responsibility

1 Procurements for the 1992/1993 heating season

M-K was requested to participate in this 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 tme presence of an RE&C 1nspector, 1t was determined that day-to-day assistance
for checking of delivenies would not be required

2 Procurements for the 1993/1994 Heating Season

M-K was requested to develop a prioritized hist of critical spare parts for the following
mines for the 1993/1994 heating season

Bagga Nuur
- Sharin Gol
Nalaikh

- Shivee Ovoo

Cost estimates for the spare parts were to be developed for US and CIS sourcing
Estimates of transportation costs for US sourced items were to be required as well as
estimates of manufacturing lead time and delivery time required to support on-site dates
for operations This information would be furmished to AID and the Component ITT
Contractor for use 1n the continuation of the assistance project

3 Operations and Maintenance Training

M-K was requested to develop an outline for an O&M training program, together with
a schedule and estimate of the cost required to implement the program Evaluation
criteria was to be provided to determine the relative cost and benefit of the O&M training
1n comparison to the procurement of critically required spare parts for the 1993/1994 and
ensuing heating seasons

Finally, the M-K team was to provide traiming for use and implementation of US blasting
technology, 1n particular the effective use of delays in blasting
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4 Maintenance Order Entry & Tracking Systems

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

5 Shivee Ovoo Mine

M-K was requested to provide a management overview study for the Shivee Ovoo Mine
The study was to include a conceptual mme plan, budgetary capital and O&M cost
estimates, and engineering and construction schedules to support mine development

6 Value Engineering

M-K was requested to include in their budget sufficient funds to attend and participate
1n a one-week value engineering session to be held in Mongolia

The above scope of work was successfully negotiated Funds for the continuing scope of
services were approved by AID/Thailand 1n the Contract Modification dated February 2, 1993

A three man team comprised of Mr Bruce DeMarcus, Director of Engineering, Mr Arthur
Helbig, Manager of Operations, and Mr Donald Ellis, Manager of Maintenance returned to
Mongoha 1n early February to initiate the continuing services work Mr Ellis and Helbig
remawned in Mongolia, developing procurement data and conducting training seminars

Mr DeMarcus subsequently returned to the United States after kick-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 April 1993, to attend the value engineering session held from April 29 through
May 2

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

Lufthansa Commercial Awr Charter

Following completion of the December atrlift of high priornity US cargo from the United States
to Ulaanbaatar, Mongolia, a decision was made by AID to cancel plans for a second large air
charter which would transport all cargo remaining in the freight forwarder’s warehouse, as well
as transport items which had deliveries scheduled after the December departure date

It was decided in December by AID/Washington that lower prionty items would be shipped by
container via ocean and rail from the US to Mongolia

22



It was also decided that items which were recognized as being essential for (a) continued
installauon of mstrumentation and controls at Power Plant No 3 and (b) coal mine assistance
during the first quarter of 1993, would be shipped via commercial air lines from New York to
Ulaanbaatar The implicit assumption made coincident with this decision was that commercial
atrrhne freight and/or charter service would be capable of handling the balance of the prionty
items remaining to be shipped

Raytheon Engineers reviewed the listing of cargo remaining in the warehouse, assigned priority
ranking and defined the cargo suitable for ocean shipment AID recerved histings of the items
to be ocean shipped

Priority cargo remaining i 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 air

Our freight forwarder investigated multiple routes for commercial air shipment A brief
summary of the situation surrounding this investigation was included in the AN-MAR letter of
January 27, 1993

The following facts complicated any possible commercial cargo freight arrangements

a The routing via Beying was not advisable Both Air China and Air Mongolia had
discontinued all air cargo transport between Beyjing and Ulaanbaatar Trucking of cargo
to Xingang for subsequent rail transport had proven to be meffective and delays at the
border between China and Mongolia prohibited such a route

b On-forwarding of cargo through customs in Moscow remained difficult No organization
was identified to transfer cargo via truck from the international airport to a domestic
awrport 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 international small package services was out of the question Services, such as
DHL, had proven to be disastrous Some packages never arrived at their destination

d Cargo remaming 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, 1t was decided that leasing a small charter aircraft was the only way to

guarantee expedited delivery of labeled cargos and oversized items This was done through
Lufthansa

A first Anatov 12 air charter was arranged The charter departed Moscow on February 16, and
arrived on February 17, 1993 This plane transported mine gas detectors (with compressed gas
calibration 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 mstruct the Mongolians mn the use of US blasting
technology at the coal mines
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At the last moment (after air cargo arnved 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 1nstead,
provided an Aeroflot passenger plane as a substitute (without advising RE&C) Thus resulted
1n one or more large pallets of electric motors, being broken open with the result that the motors
were shipped loose 1nside the Aeroflot plane Two motors with a value of $400 were lost as a
result In spite of the confusion surrounding the delayed arrival and unnotified switch of
arwrcraft, 1t 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 material
was shipped from New York to Moscow via Lufthansa Commercial Air Cargo The cargo was
transferred at the airport to an Anatov 12 air cargo charter which departed on March 15, after
experiencing weather delays, and arrived 1n Ulaanbaatar on March 16

Cargo contained on this second small charter plane included oversized 1tems such as the scanner
cooling air blowers and instrumentation panels, prionty cargo of wire for re-winding electric
motors for the coal mines, replacement differential pressure transmitters, additional wire for
power plant wiring, and piping materials required to complete the flame scanner system
installation at the No 3 Power Plant

24

)

i@ﬁ



APPENDIX A

EQUIPMENT LISTS AND ENGINEERING AND PROCUREMENT SCHEDULES



ITEM ID DESCRIPTION COMMITTED FORECAST
THRU 2/12/93 M& E
THRU 2/12/93 LAB

Authonzed Amount $10,600,000 $10,600,000

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

SUBTOTAL ENGINEERING $9,051,905 $8,739,128
COAL MINES
Cil-1A 52 MM Dia Wire Rope ($54,000) ($54,000) Russia
C1-1B 52 MM D1a Wire Rope ($12,533) ($12,533) Us
C1-2 1600 MM Wide Conveyor Belt ($69,120) ($69,120) Russia
C1-3 Mine Vent Ducting ($34,900) ($34,900) Us
Cl-4 Nilakah Mine Dewatering Pump ($25,000) ($25,000) Russia
Cl-5 Nilakah Mine Gas Detectors ($20,015) ($20,015) us
Cl-6 Bull Dozers (8713,552) ($713,552) Us
C1-8 Locomotive Batteries $0 us
C1-9 Copper Wire for Rewinding Motors ($21,417) ($21,417) us
C1-10 House Rollers/Shafts ESH 15/90 ($75,000) ($75,000) Russia
Cl-12A  Generator for ESH 10/70 ($110,000) ($110,000) Russia
Cl1-12B  Generator for ESH 20/9%0 ($100,000) ($100,000) Russia
Cl-13 Dozer Tracks $0 Russia
Ci-14 Brushes for Electric Motors ($9,000) Russia
Ci-15 Excavator Compressors (3 Types) ($2,100) ($2,100) Russia
Cl-16 Dump Car Parts $0 Poland
Cl-17 Detonation Cord ($10,628) ($10,628) Us
Q-1Aa Balance Wire Rope ($174,000) ($174,000) Russia
Q1B Balance Wire Rope ($14,468) ($14,468) us
Q-2 Traihing Cable and I & C Cable ($317,127) ($317,727) us

Balance Conveyor Belt ($268,775) ($268,775) Russia

Truck Engine Parts ($219,636) ($219,636) Russia
-3 Excavator Parts ESH 10/70, 13/50, 6 5/45 ($421,525) ($421,525) Russia
C3—4 Locomotive Rebuilds 2 Ea ($174,732) (8174,732) Russia
C3-5 Explosives ($570,000) ($570,000) Russia
C3—6 Excavator EKG 5—-A ($650,000) ($650,000) Russia
C3-6A Small Excav Parts 10011E, 5112B ($270,525) ($270,525) Russia
C3—7A Tires & Tubes $0 Russia
C3-7B Tires, Tubes & Valves ($149,080) ($149,080) uUs
C3-8 Vehicle Battenes ($48,556) ($48,556) uUs
C3-9 Esxcavator Motors ($562,600) ($562,600) Russia
G-11 Drag Line Bearings ($3,900) ($3,900) Russia
SUBTOTAL COAL MINE PURCHASES FROM RUSSIA ($3,750,913) (83,759,913)
SUBTOTAL COAL MINE PURCHASES FROM US ($1,342,876) ($1,342,876)
TOTAL COAL MINE ($5,093,789) (85,102 789)
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POWER PLANTS

P11 Transmutters for PC Mills ($207,570) ($207,570) us
P1-2 RTDs for PC Mills Inc w/pl~1 us
Pi-3A Misc AC Motor Drives for PC Mills ($24,976) ($24,976) us
38 Misc DC Motors For Coal Feeders ($3,934) ($20,000) Us
Controllers for PC Mills Inc w/pl—1
P1-5 Feeder Alarms for PC Mills ($43,200) ($43,200) Us
P1-6 Damper Drives for PC Mills (563,330) ($63,330) uUs
P1-7 Scanners ($128,330) ($128,830) uUs
P1-8 Pulverizer Gears (P P NO 3) ($78,000) ($78,000) Russia
P1-9 Roller Crushers (P P NO 4) $0 Russia
P1-10 ID Fan Impellers (Wheels—P P NO 4) ($68,000) ($34,000) Russia
P1-11 Pulverizer Pinion Bearings (P P NO 4) ($10,600) ($10,600) Russia
P1 Misc 1&C Installation Equip ($15,181) (525,000} us
P2-1A  Boiler Tubes ($147,002) ($147,002) Us
P2-1B Botler Tubes—Russtan ($963,764) ($963,764) Russia
p2-2 Misc Bearings ($62,298) ($62,298) Russia
pP2-6 Conveyor Belung (Power & Coal) ($280,850) ($280,850) Russia
P2-7 Chemucals for Power Plants ($200,940) (8$202,985) Russia
P2-9 Strip Chart Recording Paper ($80,297y ($80,297) uUs
P2-10 Babbitt Ingots (513,997) ($13,997) Us
SUBTOTAL POWER PLANT PURCHASES FROM RUSSIA ($1,664,452) ($1,632,497)
SUBTOTAL POWER PLANT PURCHASES FROM US ($728,316) ($754,202)
TOTAL POWER PLANT ($2,392,768) ($2,386,699)
GENERAL
G-1 AN-MAR ($1,050,000) ($1,050,000) (1 AN-124)
G-10 M~K Tech Assistance ($234,815) (5234,815) uUs
.TOTAL GENERAL ($1,284,815) ($1,284,815)
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)
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UNITED ENGINEERS and QQNSTRQCTQRS, INC E and P SCHEDULE EMERGENCY HEAT and POWER PROJ _No 1

ITEM|SPEC DESCRIPTION RESP EST COST | SOURCE SHIP ON SITE |SHIPING STATUS/COMMENTS

No USE LOCATION DISCPLN ($1000 COUNTRY DATE DATE MODE

COAL MINE PROCUREMENTS FOB |FoB
| us  [Factory

11A [7419 152 MM DIA WIRE ROPE PDC S Purchased In Russla

002 F JRUSSIA Recelved Inspected and Complete

5029 |BAGGA NUUR MINE MECH 54 A

¥

118 [7418 |52 MM DIA WIRE ROPE PDC ] Made Alr Charter Recelved Inspect.d and Complete

002 F {US AR 2 Substitute Rope 1865 LF Approx 14 000 Lbs

5020A |BAGGA NUUR MINE MECH 12 5|A
12 7419 (1600 MM WIDE CONVEYOR PDC s

002 BELT F _|RUSSIA RAl. _ |Balting Shipped 12/26/92 Recelved Inspected and Complete

267 3 |BAGGA NUUR MINE MECH €9 A . . 720 Sq Meters (450 Linear Meters)
13 7418 |FLEXIBLE VENTILATION PDC S AR Partial Shipment Made Alr Charter (1000 meters)

002 PIPE or DUCTING F (US OCEAN |Balance Shipped via Ocean 5000 Linear Maters Total

2251 |NILAHAH MINE MECH 349/A Recelved inspected and Complete
14 7419 |MULTI STAGE WATER PUMP DEH ]

002 AND MOTOR F [RUSSIA RAIL 180 M3 Cap 240 M Head 1500 RPM Explosion Proof Elec Mtr Drive

238 1 [NILAHAH MINE MECH 25 A
15 7419 |PORTABLE GAS MAD S This is & Temporary/Portable System Not the Permanent/

002 DETECTORS F jus AR Statlonary System Orlginally Planned 12 Portable Units

252 10 |NILAHAH MINE & ¢ 25|A nl . Ship via Alr Contains Labeled (Hazardous) Cargo Recelved Inspected & Complete
16 7419 |8ULL DOZERS POC 5 2 Caterplitars Model D8N with Rippers

002 F JUS OCEAN/ ]Recelved Inspected and Complete

4001 [5G or LOCAL MINES? MECH 714|A RAIL
17 7419 |Z2IPPER SPUCES PDC S I Inquiry Forwarded Blds Recelved I!tem Deleted due to position on

002 10 F JUS ITEM DELETED latest priority list and lack of funds

267 4 MECH A |

4 wlam we L]
<

18 7419 |LOCOMOTIVE BATTERIES SCA S l PO Cancelled due to Project Funding and Transport issues

002 18{F |US {TEM OELETED AR (Welght limits on alr shipments)

137 2 ELEC A |RUSSIA |

<4 ”
1

18 7419 |COPPER WIRE FOR RE SCA S PO Placed to US Manufacturer

002 WINDING MOTORS F |us AR |Approx 8000 Lbs Wire (#14 #15 #16 #17 #18 # 18 1/2 # 20 #20 1/2 #21 AWG)

1132 ELEC 211A N Recelved inspected and Complete
110 |7419 [HOUSE ROLLEAS/ SHAFTS POC 5

002 £5H 15/00 DRAGLUINE £ |RUSSIA 102 Rollers

400 10 MECH 78 A RAIL {102 Axles (Shafts) Dellvered Recelved Inspected and Complete

+
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UNITED ENGINEERS and CONSTRUCTORS, INC. ___E and P SCHEDULE __ EMERGENCY HEAT and POWER PROJ _No 1

ITEM|SPEC DESCRIPTION RESP EST COST { SOURCE SHIP ON SITE | SHIPING STATUS/COMMENTS
No USE LOCATION DISCPLN ($1000) COUNTRY DATE DATE MODE
111 {7419 |HARD FACING WELD RODS PDC S Inquiry forwarded Bids Recelved Item deleted from Prlority List by FEM
002 4lF US ITEM DELETED AlR
400 12 MECH A {
4 4
112A 17419 |GENERATOR FOR POC S Furnished by Karpinskl Zavod
002 DRAGLINE F Recelved Inspected and Complete
400 13 |ESH 10/70 MECH 110] A ]JRUSSIA RAIL
v g
1128 (7419 {GENERATOR FOR POC S 2500 KW 1200 Voit 750 Amp Holst Generator by TM Service
002 DRAGUINE F JRUSSIA Recelved Inspected and Complete
400 14 |ESH 20/90 MECH 100 A RAIL
e .
113 [74189 |DOZER TRACKS PDC S l PO Not Exacuted Insufficient Funds and
002 78 F JRUSSIA ITEM DELETED Letter of Credit Issue
400 11 MECH A l RAIL  {To be Purchased In Component lll
a oA TR
114 {7419 |BRUSHES FOR ELEC POC S [ insufficlent Funds
002 MOTORS 9 F |RUSSIA ITEM DELETED To be Purchased In Component Il
MECH A J RAIL
Gl 4 <
1 15A 17419 |EXCAVATOR COMPRESSOR PDC S l insufficlent Funds
002 FOR ESH 10/70 13/50 65/45 61 £ IRUSSIA {TEM DELETED To be Purchased [n Component it
MECH A |
4 e
1158|7419 [EXCAVATOR COMPRESSOR PDC S i Insutficlent Funds B B o
002 FOR EK@Q 8 3 F |RUSSIA {TEM DELETED To be Purchased in Component llI
MECH A
)
115C {7419 |EXCAVATOR COMPRESSOR PDC 8 Detall E-4 Furnished by Trade Bureau (Ural MashExport)
002 FOR EKG 46 EKG 5A £ {RUSSIA Recelved Inspected and Complete
400 17 MECH 21 A
118 [7419 |[DUMP CAR PARTS POC S 1 ltem deleted due to Insufficlent funds Vendor Contact Difficultly and position on Priority List
002 33 F _|POLAND {TEM DELETED
MECH A |
X EENEN “ ~
117 {7419 {BLAST INITIATION SYSTEM ebC S Approx 1000 Lbs Non Electric Detonator Assemblies
002 MATERIALS F JUS 800 Units 80 Ft 840 Units 60 Ft 400 Unlts 24 Ft
400 21 |(DETONATION CORD) MECH 10 6 A Recelved Inspected and Complete
>
3
21 7419 |BALANCE OF WIRE ROPE PDC 1] AIR Partlal Shipment Made Alr Charter {(39mm) (8 Tons US)
002 VARIOUS SIZES F jUS RAIL  {Balance Scheduled to Ship from Russia by Rall on 2/28/93 Rail Prohlems Crted
5026 BN SG & NILAHAM MINES MECH 174 14]A JRUSSIA R for Dellvery Slippage 145 Metric Tons Russlan Received Inspected and Complete
22 7419 |TRAILING CABLE SCA S AIR Includes cabiing for Installation of Instrumentation Components for Power Plant 3
002 125 000 b 13 Spoovls F |US OCEAN |Partlal Shipment Made Alr Charter Balance Shipped via Ocean
1131 |BN & 5G MINES ELECT 3155{A RAIL |Total 24 600 LF Approx 125000 Lbs Recelved Inspected and Complete
* <
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UNITED ENGINEERS and CONSTRUCTORS, INC

E and P SCHEDULE

EMERGENCY HEAT and POWER PROJ _No_1

ITEM|SPEC DESCRIPTION RESP EST COST | SOURCE SHIP ON SITE | SHIPING STATUS/COMMENTS

No USE LOCATION DISCPLN ($1000 COUNTRY DATE DATE MODE
23 7419 |BALANCE OF CONVEYOR PDC S

002 BELTS VARIOUS WIDTHS F |RUSSIA RAIL [Beiting Shipped 12/26/92 from Russla Recelved Inspected and Complete

2672 |BN SG & NILAHAH MINES MECH 269 A 4135 Sg Meters Varlous Sizes (800 1000 1200 1400 mm)
24 7419 |COAL CRUSHER PARTS PDC S l Supplier Falled to Provide Good Falth Bid Ministry Subsequently Arranged to

002 0 F |RUSSIA ITEM DELETED RAIL {Recelve Parts via Trade Barter Arrangement

400 4 |SHARIN GOL MINE MECH A [ tem deleted from llst
31 7413  |TRUCK ENGINE SPARE PDC S Recelved Inspected and Complete

002 PARTS F |RUSSIA RAIL

5027 {BN&SG MINES MECH 2196 A

e

32 7419 |EXCAVATOR SPARE PDC S [ PARTS ON SITE via off Project Arrangements between Ministry and Supplier

002 PARTS ESH 20/90 & 15/90 0 F [RUSSIA ITEM DELETED Item defeted from list

400 2 |{BAGGA NUUR MINE MECH A J

a» h a 5
<

33  [7419 |EXCAVATOR SPARE PARTS POC S Shipment Released with Corporate Guarantee 2/1/93

002 ESH 10/70 13/50 & 6 5/45 F_{RUSSIA RAIL  |Recelved Inspected and Complete

4008 [BN & SG MINES MECH 421 A

" 4 -

34 7419 |LOCOMOTIVE REBUILDS PDC S Major Overhaul in Russia

002  |DIESEL ELECTRIC £ |RUSSIA RAIL |2 Rebullds Purchased

4009 |[SHARIN GOL MINE MECH 175 A . w Repalrs Completed
35 7419 |EXPLOSIVES DEH S Vendor Slipped Shipping Date from Contracted Date Due to Rall Problems

002 F |RUSSIA RAIL  [500 Metric Tons Powder Ammonite 500 Metrlc Tons Cartridge Ammonite

4006 |BN & 5G MINES MECH 570 A . 25 Rall Cars Recelved [nspected and Complete
38 7419 |NEW EXCAVATOR & PARTS POC S ESH-8| has been delivered via off project arrangements between Ministry & suppller
& 002 EKG 5A 10011 5112 270 F |RUSSIA RAIL EKG 5A purch as Indicated and dellv to border 12/29/92 Parts Models 10011 & 5112 ordered
36A |4007 |SG & LOCAL MINES MECH 650 A Recelved Inspected and Complete
37A {7419 |TIRES & TUBES AMS S [ Purchase Subject to Additional Funding and Negotiation of Terms & Conditions

002 135 F [RUSSIA ITEM DELETED BAIL |{item Deleted due to Lack of Funds & Letter of Credlt Issue

5028 |MINE MECH A . Prospect to buy American next year In Component il

I - ® 4 3 b

378 (7419 |TIRES & TUBES RMS $ AR Partlal Shipment made Alr Charter (89 Tires)

002 F [US OCEAN |Balance shipped via ocean

5028 MINE MECH 150]A ¢ es Total Order 150 Size 12 00 20 50 Size 18 00 25 Recelved Inspected and Complete
38 7419 |VEMICLE BATTERIES SCA ] AlR Partial Shipment made Alr Charter (200 182 AMP HR Batterles)

002 F |US QCEAN |Balance to ship via ocean (280 75 and 132 AMP HR Batterles)

1371 | MINES ELECT 49]A L . i Arrived march 29, Inspected and Complete

" Y ':"v : H ¥ gy ! [ "‘x ! . !

39 7418 |EXCAVATOR MOTORS PDC S Shipment Slipped due to Rall Problams

002 F jRUSSIA RAIL  |PO Modified dua to Vendor Manuf [Delivery Problems with Item 6 of 7

1281 BN & $G MINES MECH 563 4 A 16 Motors Varlous Slzes (54 KVT 100 KVT 190 KVT) Recelved Inspected and Complete
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UNITED ENGINEERS and CONSTRUCTORS, INC E and P SCHEDULE

EMERGENCY HEAT and POWER PROJ No 1

ITEM|SPEC DESCRIPTION RESP EST COST | SOURCE SHIP ON SITE | SHIPING STATUS/COMMENTS
No USE LOCATION DISCPLN ($1000 COUNTRY | DATE DATE | MODE
310 7419 |DRILL RIG 1 EA DEH S \TEM DELETED
002  |DIESEL 0 £ jus ITEM DELETED NOT INCLUDED W/ FORECAST OF EXPENDITURES
4005 |LOCAL MINES MECH A l And not on Dec or January prionty listings
311 |7419 |DRAG LINE BEARINGS PDC S Vendor slipped ship date due to raliroad problems
002 F |RUSS!IA RAIL  |Replacement Bearing for Holst Gen for ESH 15/90 Part No 32244
400 3 |BAGGA NUUR MINE MECH 4 A Recelved Inspected and Complete
75% 4025 8 RUSSIA COAL SECTOR
25% 13579 US COAL SECTOR
53837 TOTAL COAL SECTOR
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UNITED ENGINEERS and CONSTRUCTORS, ING Eand P SCHEDULE __EMERGENCY HEAT and POWER PROJ _No_1

I

F

ITEM{SPEC DESCRIPTION RESP EST COST | SOURCE SHIP ON SITE | SHIPING STATUS/COMMENTS
No USE LOCATION DISCPLN ($1000 COUNTRY | DATE DATE | MODE
POWER PLANT PROCUREMENTS FOB |FOB
] UB  |Factory
4 ¢
11 7419 |TRANSMITTERS FOR WEC S Shipment Made Alr Charter
001 PC MILLS F {US AR 18 Differential Press & 18 Fan Qutlet Temp Transmitters
2521 |PP 3 t&C wfi-4 |A
’
12 7419 [RTD s WEC S Ship via Alr
001 FOR PC MILS F {US AlR 18 Pulverizer Outlet ATD's & 18 Fan Outlet Temp RTDs
2522 |PP 3 1&¢C w/i-4 |A
4 ] “ - » e
13 A {7419 |MISC AC MOTOR DRIVES WEC S Partlal Shipment via Commercial Alr
[ele)] FOR PC MILLS F jUS AIR From U S Balance from Germany Ship 2/8/93
2523 |PP 3 1&C 25|A . . A 133 Motors Total
138 |7419 |MISC DC MOTOR DRIVES S Ship via Commerclal Alr
001 FOR PC MILLS 20|F {US AR 3 Motors
2528 |PP3 A
LI WM A R R e .
“ b i
14 7418 |CONTROLLERS FOR £C WEC S Partlal Shloment Made Alr Charter
001 MILLS F fUs AR Balance Shipped via Commerclal Alr on 2/8/93 (Posvser Supplies)
2524 |PP 3 & ¢ 188{A On Site 2/17/93 54 Controllers
15 7419 |FEEDER ALARMS FOR WEC S Ship Via Commercial Alr & Charter
001 PC MILLS F US AR 18 Nuclear Coal Monitors
2525 |[PP 3 t&c 43]A
~ 0y
1-6 7419 [DAMPER DRIVES FOR WEC S These Drive Units Made First Alr Charter
001 PC MILLS F jUs AIR 6 Rotary Electronic Control Drives
252-6 |PP 3 1&C 64}A .
4
17 7419 |SCANNERS FOR PC WEC S Scanners & Speclal Cable Ship via Commerclal Air & Charter
001 FIRING F {US AlIR Cablnets and Fans Shipped via Second Commerclal Alr Charter
2527 PP 3 1&¢C 128{A . . Total 42 Scanners 2 Scanner Cabinets & Duplex Cooling Biower System
e <4 a
18 7419 |PULVERIZER GEAR PARTS PDC S Not Enough Funds for
001 F |RUSSIAN 6 Palrs Requested Must Priorltize Regts
252 16 MECH 78]A 2 Palrs Purchased 2 Pinlons & 2 Crown Gears
N NSNS Q, - \\a. Ah W Y 4 ~ ~
19 |7419 |ROLLER CRUSHERS PDC S J PO Not Executed Due to Long Lead Time {minimum 6 Months)
001 FOR NO 4 PO 170 - F |RUSSIAN {TEM DELETE Even though High on Jan list
MECH A .. - - N
110 |7a19 [0 FAN IMPELLERS PDC 5 | PO Cancelled
001 (WHEELS) FOR NO 4 PP F |RUSSIAN {TEM DELETED Pue to Lead Time
MECH 34|A Even though High on Jan list
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UNITED ENGINEERS and CONSTRUCTORS, INC Eand P SCHEDULE __EMERGENCY HEAT and POWER PROJ_ No 1

| h

ITEM|SPEC DESCRIPTION RESP EST COST | SOURCE SHIP ON SITE | SHIPING STATUS/COMMENTS
No USE LOCATION DISCPLN (§1000) | COUNTRY ! DATE DATE | MODE
111 [7419 |PULVERIZER DRIVE POC S
001 PINION BEARINGS FOR F JRUSSIAN 8 Pinlon Bearlngs No 300 3264 Int|l No 23264
25214 [NO 4 PO MECH 10 6{A . Recelved Inspected and Complete
¢
21A |7419 |BOILER TUBING RMS S AlR Part of Shipment Made Alr Charter
___i001 FlUsS OCEAN Balance of Shipment will Ship via Ocean
2111 [PP 432D & E 73 M TONS MECH 147|A Total Wt 73 Metrlc Tons or 161 500 Lbs Recelved Inspected and Complete
218 |7419 _{BOILER TUBING RMS S Vendor Slipped Shipment from Scheduled 12/20/92 Date
I (401 F_|RUSSIAN RAIL __ |First Shipment Made 1/26/93 e
2111 [PP 432D & E 914 TONS MECH 964 A . 914 Metrlc Tons Ordered
22 7419 |BEARINGS 40 TYPES RMS S Shipment Delayed due to Rall Problems
001 F |RUSSIAN AAIL Recelved Inspected and Complete . _
2593 |PP 3 MECH 62 A
¥
23 7419 |BEARINGS RMS $
001 COMBINED WITH 2 2 ABOVE INCL. F |RUSSIAN
259 3 MECH Wy 22 A
24 7418 [AC MOQTORS 3 EA AMS S l No longer made Substitutes for this heating season uniikely
001 COMBINED WITH 2 13 BELOW INCL. | INCL. {F [RUSSIAN ITEM DELETED
1261 MECH [w/ 213 A .
25 7419 JAC MOTOR 1 EA RMS S f No fonger made Substitutes for this heating season uniikety
001 COMBINED WITH 2 13 BELOW INCL | INCL. {F|RUSSIAN ITEM DELETED
1281 |PP 3 MECH W/ 213 A .
26 7419 [CONVEYOR BELTING S Shipment Made on 12/26/92 Recelved Inspected and Complete
o PARTS & MATERIAL F |RUSSIAN RAIL 14300 Sq Meters Varlous Sizes (6850 800 1200 1400 1600 MM)
2671 |D PP 281 A 25 Metrlc Tons Glue 5 Metric Tons Row Rubber
278 {7419 |NA3PO4 RMS s Recelved Inspected and Complete
001 60 Tons F_|[RUSSIAN RAIL
2131 |PP432DE&C MECH 98 A
M
278 7419 |naoH AMS s |
001 60 Tons £ |RUSSIAN ITEM DELETED RAIL |60 Tons NAOH Tech Grade 98% Caustic Soda
2132 |PP432DE&C MECH 308 A ] ltem Deleted per CO No 1 dated 4/22/93
27¢ |7419 [cace AMS s [ ltem Deleted
001 0 F |RUSSIAN ITEM DELETED RAIL  {Removed from Prlority List
2133 [PP432DE&C MECH A I
270 (7419 |ACTIVATED COAL RMS 5 Recelved Inspected and Complete
001 50 Tons F |RUSSIAN RAIL |50 Tons
2134 [PP432DE&C MECH 65 A |
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UNITED ENGINEERS and CONSTRUCTORS, INC. __E and P SCHEDULE

EMERGENCY HEAT and POWER PROJ _No_1

5

ITEM|SPEC DESCRIPTION RESP EST COST | SOURCE SHIP ON SIIE SHIPING STATUS/COMMENTS
No USE LOCATION DISCPLN ($1000 COUNTRY | DATE DATE | MODE
27E 7418 |CATONITE RMS S Recelved Inspected and Complete
001 40 Tons F |RUSSIAN RAIL (40 Tons
2135 |PP432DE&C MECH 952 A
27F [7419 |NH3 RMS S ] RECEIVED QUOTE PO NOT PLACED
001 TREATING BED MEDIA 13 F |RUSSIAN ITEM DELETED RAIL
2136 |PP432DE&C MECH A
28 7418 IDISTRICT HEAT AMS S ] ltem Deleted from Priority List In January
001 EXCHANGERS 2 EA 84 F |RUSSIAN ITEM DELETED RAIL
2331 [D PP MECH A 1
29 7418 |STRIP CHART AMS S Made First Alr Charter
001 RECORDING PAPER F |us AR 14 000 Lbs (29 630 Rolis Strip Chart Paper)
5005 |PP43&D MECH 80|A Recelved Inspected and Complete
210 [7419 |BABBITTT INGOTS FOR RMS S Arrlved Iin UB 12/14/32
001 PLAIN BEARINGS F [(US Delivered 12/29/92 2 Metric Tons
191 |[PP4 &3 MECH 14{A Recelved inspected and Complete
211 |7419 |MOTOR OPERATED RMS S I item Deleted from Prlority List In January
001 REDUCING GEAR 25 EA 38 F |RUSSIAN ITEM DELETED RAIL
PP 3 MECH A
212 |7419  |MOTOR OPERATED RMS S ltem Deleted from Priority List
001 REDUCING GEAR 10 EA 8 F_[RUSSIAN RAIL
PP 3 MECH A
R H L USEN Tan e M
213 {7419 |AC MOTORS 4 EA RMS S No Longer Made Substitutes for this heating season uniikely
001 [¢] £ |RUSSIAN N/A RAIL  |NOT INCLUDED W/ FORECAST OF EXPENDITURES
1281 |[PP4 & D MECH A
ALY hd b ha I * P
214 |7419 100 KW DIESEL GENER SCA S I Deleted because low on priority fist
001 SETS 50 EA OIF JUS JTEM DELETED OCEAN |NOT INCLUDED W/ 'FORECAST OF EXPENDITURES'
LOCAL/REMOTE LOCALS ELECT A
. o LR LN ,,; ‘.‘r ;Il".}ﬁw”’ Xa‘ ﬁ;- vh o . . .
I i bl vhfn ot Tt phiy 1t oy .
68% 1809 2 RUSSIA _POWER SECTOR
32% 8328 US POWER SECTOR
26418 TOTAL POWER SECTOR
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UNITED ENGINEERS and CONSTRUCTORS, INC Eand P SCHEDULE _ EMERGENCY HEAT and POWERPROJ __No 1
ITEM|SPEC DESCRIPTION RESP EST COST| SOURCE SHIP ON SITE | SHIPING STATUS/COMMENTS
No USE LOCATION DISCPLN ($1000) COUNTRY | DATE DATE | MODE
GENERAL PROCUREMENTS Fos |Fos |
Factor |Factory
”
G1 FREIGHT FORWARDING RHK S
COMPANY 1050{F {US
A . NA NA
G2 RUSSIAN PROCUREMENT RHK -]
REP / AGENT 0 F |RUSSIAN NA NA Item Deleted
ENERGOMONTAGE A o . .
G3 7418 |SATELUTE COMMO DISH REM S Arrived in UB 12/14/92
001 F [US Dellvered 12/29/92
5015 |FOR iN-COUNTRY OFFICE MECH 27]A Turned over to Component iil Contractor
A, ~ .o; -~ oo . LN A,
@-4 {7418 |COMPUTER HOW & SFW REM S Arrlved In UB 12/14/92
001 F JUS Dellvered 12/28/92
5017 |FOR IN-COUNTRY OFFICE MECH 8 Q Turned over to Component {ll Contractor
R "
G5 7418  |FAX MACHINE REM S
001 F |RUSSIAN in UB
5025 |FOR IN-COUNTRY OFFICE MECH 1 A Turned over to Component Il Contractor
% L tad
i
G6 7419 |{PHOTOCOPIER REM S
001 F |RUSSIAN In UB
5024 |FOR IN-COUNTRY OFFICE MECH 5 A Turned over to Component Il Contractor
! i x"! RN xlh”m“l‘“il ‘}H‘{:Xl.‘l“lll Bl Py o t l
G7 {7419 |STANDBY DIESEL GEN REM S Artived In UB 12/14/92
001 SET 5 KW F |US Dellvered 12/29/92
5018 |FOR IN-COUNTRY OFFICE MECH 1A Turned over to Component il Contractor
4 4
a8 |7418 [TEST EQUIPMENT WEC S Arrived In UB 12/14/92
001 FOR STARTUP CREW F {US Delivered 12/29/82
5022 t&C 3iA . Turned over to Ministry
G9 {7419 |2 WAY RADIOS REM S Arrlved In UB 12/14/82
001 £ JUS Delivered 12/29/92
5021 MECH 21A . Turned over to Component lli Contractor
G10 |7419 [M K TECHNICAL DEH S includes 144 851 Allowance for Contlnuing Services & Blast Training
001 ASSISTANCE FOR 234 8iF |US NA
COAL MINES MECH A“ . §
!
0% 6 RUSSIAN GENERAL
100% 1326 8 U$ (GENERAL
13328 TOTAL QENERAL .
4 L
N
62% 5841 RUSSIA  TOTAL PROJECT
38% 3517 3 US$ TOTAL PROJECT
9358 3 TOTAL PROJECT
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APPENDIX B

SPECIFICATIONS FOR PURCHASED EQUIPMENT



Uniled Engineers

A Raylthean Compary
PAGE NO DATE REQN NO /BY PREPARED BY PURCHASE ORDER NO
10F 4 10-19-92 54418 /RMS tam 7419 001-19-1
SELLER S SHIPPING DATE THE ORDER NO RELEASE NO MUST APPEAR AEL
- 10/16/92 ON INVOICES CORRESPONDENCE SHIPPING
PAPERS, AND PACKAGES
FOB PQINT MAIL THE ORIGINAL AND TWO (2) COPIES OF INVOICES THE ORIGINAL SHIPPING
Edison, New Jersey PAPERS AND PACKING LIST TO

TEAMS OF PAYMENT
Net 30 Days

SELLER
ESSEX METALS

990 Hobson Street
Union, NJ 07083

1-800-526-4961

Attn Mr Steven Solomon, President

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

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

UNITED ENGINEERS & CONSTRUCTORS INC.
Northeastern Operations

100 Summer Street

Beoston, MA 02110

Attn J M McCormack

617-422-5280

CONSIGN TO

ROUTE VIA

Freight Forwarder

Seller must contact An-Mar International Inc for shipping instructions
by telephoning Mr Franz Fassenbender at Tel

(201) 303-1300, FAX (201) 313-9564

ITEM QUANTIITY DESCRIPTION PRICE
' . Unit Praice Ext Prace
1 2 metric True genuine babbitt metal having $6,999 00/ton $13,998 00
tons the followaing chemical analysas
Tin 88 0 - 90 0%
Antimony 70 -8 0%
Copper 30-40%

The genuine Babbitt Metal shall be provided as bars

measuring 13" long x 3/12" wiade, 2" high and have a
weight of 25 lbs each

NOTE Metric tons are 2,205 lbs/ton

Origin of Goods Us

origin

TOTAL FIRM PRICE $13,998 00

Applicable Documents

The following 1s incorporated in this purchase order with the same force
and effect as 1f they were given in full text Upon request, the
Purchaser will make their full text available.

THIS ORDER IS SUBIECT TO THE TERMS, CONDITIONS, AND SPECIFICATIONS AS STATED HERFIN

. A Copy of this Order must be BUYER. TOTAL PRICE OF ORDER __ Buyer
signed by Seller and returned UNITED ENGINEERS & CONSTRUCTORS Requisioner
within two weeks of recerpt. INC. ___ Expediter
ORDER ACKNOWLEDGED $13,998 00 ___ Accounting
BY , " Ficld/MRR
TITLE. BY PURCHASE ORDER NO ___ Client
DATE. M mack 7419001 191 __ Other _
@l; /‘1/( ,'/ﬂ_ J O Account No 7419 001

Y9



& GConsiruclors
A Raythaon Company
PURCHASE ORDER
PAGE NO DATE REQN NO /BY PREPARED BY PURCHASE ORDER NO
10F & 11/20/92 85610/RMS MHS 7419.001-211-1

SELLER § SHIPPING DATE
VARIQUS SHIPPING DATES

THE ORDER NGO RELEASE NO MUST AFPEAR REL
ON INVOICES CORRESPONDENCE, SHIPPING

PAPERS, AND PACKAGES
FOB POINT MAIL THE ORIGINAL AND TWO (2) COPIES OF INVOICES THE QORIGINAL SHIPPING
ULARNBAATAR, MONGOLIA PAPERS AND PACKING LIST TO
TERMS OF PAYMENT SEE ARTICLE NO 2 BELOW
SEE BELOW
SELLER

ASSOCIATION ENERGOMONTAGE
103074, MOSCOW, K-74

7, KITAYSKEY PASS

ATTN P P TRIANPAFILIDI
TEL 220-59-00

MUST BE SENT TO

ALL CORRESPONDENCE AND A COPY OF THE SHIPPING PAPERS AND PACKING LIST

SEE ARTICLE NO 2 BELOW

CONSIGN TO

MONGOLIAN FUEL AND ENERGY MINISTRY,
ATTN MINISTER JIGJID

BAGGA POIRUU,6, ULAANBAATAR —-46, MONGOLIA

-

Gy

Rouryfm RAIL
AEM QUANTITY DESCRIPTION PRICE
PRICE
ITEM QUANTITY 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 25MM O D X 3 MM WALL
7 4 TONS 25MM O D X 3 S5MM WALL
20 10 TONS 28MM O D X 4 OMM WALL
2 15 TONS 32MM 0D X 4 OMM WALL
4 35 TONS 38MM O D X 4 OMM WALL
1 40 TONS 60MM O.D X 6 OMM WALL
41 100 TONS 76MM O D X 4 OMM WALL
5 40 TONS 83MM O D X 4 OMM WALL
6 20 TONS 89MM O D X 4 SMM WALL
TOTAL 268 TONS $1,148 00 $307,664 00
GROUP 2
SEAMLESS STEEL TUBES HOT ROLLED FOR HIGH PRESSURE BOILERS
CT20, TY14~-3-460-75 CATALOG NO 128-0-2
21 40 TONS 83MM O D X 4 SMM WALL
22 20 TONS 108MM 0 O X 4 S5MM WALL
THIS ORDER IS SUBJECT TO THE TERMS, CONDITIONS, AND SPECIFICATIONS AS STATED HEREIN
‘%\
A Copy of this OrdePPmjust be BUYER TOTAL PRICE OF ORDER __ Buyer
signed by SéleFan UNITED ENGINEERS & CONSTRUCTORS INC . Requsitioner
within two of F@c i ___ Expedater
ORDER pk 4 -~ ﬂ/ 963,764 00 — Accounting
‘ BY BY Z ,VM 5963, —_ Field/MRR
TITLE /PRESIDEMES G F HILL PURCHASE ORDER NO " Chent
DATE a 7419 001 211 1 —— Other
4 . p%.&(?
> J O ACCOUNT NO 7419 100




& Gonslructors PURCHASE ORDER
‘II'AlawuumCmmmw
PAGE NO SELLER REL PURCHASE ORDER NO
A oF g ENERGOMONTAGE 7419 001-211-1
ITEM  QUANTITY DESCRIPTION PRICE
23 5 TONS 133MM O D X 7 OMM WALL
24 5 TONS 133MM O D X 10 OMM WALL
25 5 TONS 133MM O D X 13 OMM WALL
28 10 TONS 159MM O D X 6 OMM WALL
26 5 TONS 159MM O D X 7 OMM WALL
27 5 TONS 189MM O D X 9 OMM WALL
40 100 TONS 57MM O D X 4 OMM WALL
39 100 TONS 76MM O D X 4 OMM WALL
10 15 TONS 133MM 0 D X 4 OMM WALL
TOTAL 310 TONS $726 00 $225,060 00
GROUP 3
SEAMLESS STEEL TUBES COLD ROLLED FOR HIGH PRESSURE BOILERS
CT12X1MF, TY14-3-460-75, CATALOG NO 128-0-3
29 10 TONS 38MM O D X 5 OMM WALL
30 20 TONS 38MM O D X 7 OMM WALL
TOTAL 30 TONS $1,496 00 $44,880.00
GROUP 4
SEAMLESS CARBON STEEL TUBES, THIN WALL, GOST 8734-74
. CATALOG NO 128-0-4
8 180 TONS 40MM O D X 1 5MM WALL
9 120 TONS 5IMM O D X 2 5MM WALL
TOTAL 300 TONS $1,148 00 $344,440 00
GROUP 5
SEAMLESS STAINLESS STEEL TUBES, THIN WALL, GOST 9941-81
CTX18H10T, CATALOG NO 128-0-5
31 1000M 10MM O D X 2 OMM WALL
32 1200M 12MM 0.D X 2 OMM WALL
33 1100M 16MM O D X 2 OMM WALL
34 200M 20MM O D X 2 OMM WALL
35 300M 22MM O D X 2 OMM WALL
TOTAL 2 5 TONS $6,960.00 $17,400.00
GROUP 6
SEANLESS STAINLES STEEL TUBES ROLLED, GOST 9941-81
CT12X18H10T, CATALOG NO 128-0-6
36 1 TON SOMM O D X 3 OMM WALL
37 1 TON S7TMM O D X 3 OMM WALL
38 1 5TONS 60MM O D. X 4 OMM WALL
TOTAL 3 5 TONS $6,960.00 $24,360.00
FREIGHT

INCLUDED IN TOTAL P O PRICE

TOTAL FIRM PRICE $963,764 00

ARTICLE 1- MARKING INSTRUCTIONS- SHALL BE AS FOLLOWS

Mongolian Emergency Heat and Power Project No 1
Mongolian Fuel and Energy Ministry \
Ulaanbaatar, Mongolia

Emergency Spare Parts for Power Plants and Coal Mines
Emergency Duty Free Cargo for the Mongolian Government



& cnnslruelors CHANGE ORDER #1
A Rxwhiseen Comparny
PAGE NO DATE REQN NO /8Y PREPARED BY PURCHASE ORDER NO
10F g 12-22-92 %8726 tam 7419 001-211-1
SELLER S SHIPPING DATE THE ORDER NO RELEASE NO MUST APPEAR REL
ON INVOICES CORRESPONDENCE SHIPPING
Various Shipping Dates PAPERS. AND PACKAGES
FOB POINT MAIL THE ORIGINAL AND TWO (2) COPIES OF INVOICES THE ORIGINAL SHIPPING
Ulaanbaatar, Mongolia PAPERS AND PACKING LISTTO
TERMS OF PAYMENT See Article No 2 Below
see below
SELLER
ASSOCIATION ENERGOMONTAGE ALL CORRESPONDENCE AND A COPY OF THE SHIPPING PAPERS AND PACKING
103074, Moscow, K-74 LIST MUST BE SENT TO
7, Kitayskey Pass
Attn P P Trianpafilidi See Article No. 2 Below

CONSIGN TO
Mongolian Fuel and Energy Minastry,
Attn  Minister Jigjad

ROUTE VIA raxl

Bagga Poirruu 6, Ulaanbaatar-46, Mongolia

ITEM  QUANIITY

DESCRIPTION PRICE

Change and incorporate the followang
Reference second paragraph "For each
For each shipment (cargo), the

either FAXing or via overnight
the following.

under Article 2 in the original purchase order
shipment * and replace with the following

Seller shall provide the above listed documents by
air shipment, through TNT Worldwide Express or DHL to

United Engineers & Constructors Inc

100 Summer Street

Boston, MA 02110

Attn Mr M H Spauldaing
Tel (617) 422~5360

FAX (617) 338-6239

Fax (617) 423-9020

Delete paragraph three (3) "Upon receipt of the above listed . ." of Article 2 in 1its

entirety

A Copy of this Order must be BUYER. TOTAL PRICE OF ORDER (Rev ) _ Buyer

signed by Seller and returned UNITED ENGINEERS & CONSTRUCTORS __ Requsstioner
within two weeks of receipt. INC. __ Expediter
g?DERACKNO“ﬂEDGﬂ! $963,764 00 ___ Accounting

__ Field/MRR
TITLE. BY /% ;2/ “’Vé’% PURCHASE ORDER NO " Client
DATE. pa

7419001 211 1 Other

S
e 7’/ /LQ/ J 0 Account No. 7419 001



& Consiruciors
PAGE NO /lgAB REQN NOBY AJHFRARED BY PURCHASE ORDER NO
tof 1 1/18/33 7419 001-211-1
SELLER S SHIPPING DATE THE ORDER NO  RELEASE NO MUST
VARIOUS ON INVOICES, CORRESPONDENCE, s:wcm R
FOB POINT MALL THE ORIGINAL AN; COPIES OF INVO
ULAANBAATAR, MONGOLIA PAPERS, AND PACKING LIST TO- CES, THE OMGINAL SHIPPONG
OF PAYMENT
SEE BE]'_.OYIJTEMs See Article No 2 Below
SELLER
"vostokenergomontazh" :&mam.\mwmma TATERS AND PACKING LisT
664007, Irkutsk, Russia
’ ’ ticle No 2 Below
119-A, Deckabrskih Sobitey St See Article No
Attn Nackolay I Turumov
Tel 3952-27-28-49
Fax 3952-27-33-34
CONSIGN TO
Mongolian Fuel and Energy Ministrv, Bagga Poiruu 6, Ulaanbaatar -46,
Mongolia Attn Minister Jigjid
ROUTE VIA Rail
ITEM QUANTITY DESCRIPTION PRICE
. INCORPORATE THE FOLLOWING
Change Article 4 "These pavments shall be made to the following bank and account
number'" to the following
Account of "International Company of Finance and Investments' Number 8000056436 in
Bank of New York, New York, in favor of "Irkutskii Combank Socialnogo Razvitia
Account Number 090107601 for Trust '"Wostokenergomontaj" Account Number 000070077
A Copy of this Order must be BUYER. TOTAL MRICE OF ORDER (Rev ) —_ Buyer
. signed by Seller and retarmed UNITED ENGINEERS & CONSTRUCTORS INC Requmtioner
withia two weeks of recapt. $963,764 00 '—m
ORDER ACKNOWLEDGED- Y A /_[ L / " Accosnting
BY BY Fled/MRR
TITLE. M T Svaulding PURCHASE ORDER NO ~ CEemt
DATE. (7 ?//M 7419 001-211-1 —Oner |
Form 4425 1191
o ),47 J 0 ACCOUNT No. 7419 100 27



Unifed Enginesrs

O Gonsirusiore ~ - -
[ ]
A Raythessa Comparny VHANG: ORD"R # 3
. PAGE NO DATE AEQN NO/BY PREPARED RY PURCHASE ORDER NO
{ RS
1o 1 2/23/93 o 7419 001-211-1
i SELLER 3 SHIPPING DATE THE ORDER NO RELEASE NO MUST APPEAR REL
VARIOUS ON INVOICES, CORRESPONDENCE, SHIPMNG
PAPERS AND PACKAGES
FOB POINT MAIL THE ORIGINAL AND { ) COMES OF INVOICES, THE ORIGINAL SHIPPING
LLAANBAATAPR, MONGOLIA PAPERS, AND PACKING LIST TO-
TERMS OF PAYMENT
SEE BELOW See Article Mo 2 Below
SELLER
ALL CORRESPONDENCE AND A COPY OF THE SHIPPING PAPERS
' ostowxemergomontazil MUST B8 SENT TG PAPERS AND PACKING LIST
ora007  Traurst ”Jusz.a \ -
jee articie ‘¢ 2 Bego
119~-4 Dechkabishin Scoitey >t e -
Atta \iceo0iav I Turumon
Tel 3%532-27-28~-0
Ta 3032-07-35-3.
CONSIGN TO —- - -
inLcliar Tuel ana Zneras .D.8tY . Poairuu ~ T _za-~czzTay —-¢
10 wv -2 ‘tTr f.hister ol,°1c
20UTE VIA nel
ITEM QUANTITY DISCRIPTION PRICE
INCORPORATE THE FOLLOWING
. wnan-e Arcicse ¢ "'Tneee pa ments sia.l e mage to zne foliovang nmans 1nd account
rumper” to tne rollotir -
‘e_ouit of "Iateruational Compant o F.aince ana Imestments" wwmper 2F00N530-36 1n
Bah of sew dorl, sew ‘ort  oinm iavor o "T1 utse11 Co"‘aa ik Soc.n.nn.0 Tazvitia
~chant  umoel 07301/«7/00'4'01' Trost ' YsToeneraonont? zcount vamner NNNNTN077
A Copy of thus Order must b BUYER. TOTAL PRICE OF ORDER (haw ) __ Bayer
by Selier and retarmed UNITED ENGINEERS & CONSTRUCTORS INC. — Ragusoser
two weeks of recart, Y, $963,764 00 Expaciter
RDER ACKNOWLEDGED- . / / " Accousung
BY sv ] 2 Ty Le —_ Field/MRR
TITLE. M 1 Svaulfing FURCHALE ORDEX NO CReat
DA " Other
TE 7419 001-211-1 — Other ~
rorn 423 11/9) LM / M TN _epaTem oty YO 1Inn :7\



Uniled Engineers

& Gonstructors CHANGE ORDER #4
. ARaythaon Company
PAGE NO DATE REQN NQ /BY PREPARED BY PURCHASE ORDER NO
1 0F 1 04-19~93 64611/PC tam 7419 001-211-1
SELLER S SHIPPING DATE THE ORDER NO RELEASE NO MUST APPEAR REL
various ON INVOICES CORRESPONDENCE SHIPPING
iou PAPERS, AND PACKAGES
FOB POINT MAIL THE ORIGINAL AND TWO (3) COPIES OF INVOICES THE ORIGINAL SHIPPING
Ulaanbaatar, Mongolia PAPERS AND PACKING LIST TO
TERMS OF PAYMENT SEE ARTICLE NO. 2 BELOW
See Below
SELLER
"Vostokenergomontazh" ALL CORRESPONDENCE AND A COPY OF THE SHIPPING PAPERS AND PACKING
664007, Irkw#¥sk, Russaia LST MUST BE SENT TO
119-A, Deckabrskih Sobitey St
Attn Nickolay I Turumov
SEE ARTICLE NO 2 BELOW

CONSIGN TO Mongolian Fuel and Energy Ministry, Bagga Poiruu 6,
Ulaanbaatar-46, Mongolia
Attn Minister Jigjid

ROUTE VIA RAIL

ITCM  QUANTITY

DESCRIFTION

Total of Previous Order

$ NO CHANGE

INCORPROATE AND CHANGE THE FOLLOWING

Items 40 39 and 10

Incorporate Group 2 5, GOST 8732-74 with the following i1tems

2 Change wall thickness on Item 8 from 1 5 mm to 2 O mm for 38 out of 180
nt
A Copy of this Order must be BUYER. TOTAL PRICE OF ORDER (Rev ) __ Buyer
signed by Scller and returned UNITED ENGINEERS & CONSTRUCTORS INC.

withun two weeks of receipt.

___ Bxpediter
ORDER ACKNOWLEDGED $963,764 00 ___Accounting
BY BY W %/ )@6 % ! ___ Field/MRR

—_ Requisiioner

DATE.

TITLE. MH Spauldifg

PURCHASE ORDER NO Client
7419 001 211 1 . Other

J O Account No 7419 100 ¢G>



Uniled Engineers

& Gonstructors CHANGE ORDER #5
A Raytisson Company
PAGE NO DATE REQN NO /BY PREPARED BY PURCHASE ORDER NO
10F 1 4/22/93 64613 /RHK tam 7419 001-211-1
SELLER S SHIPPING DATE THE OADER NO RELEASE NO MUST APPEAR REL
various ON INVOICES CORRESPONDENCE SHIPPING
PAPERS, AND PACKAGES
FOB POINT MAIL THE ORIGINAL AND THREE (3) COPIES OF INVOICES THE ORIGINAL SHIPPING
Ulaanbaatar, Mongol:.a PAPERS AND PACKING LIST TO
TERMS OF PAYMENT SEE ARTICLE NO 2 BELOW
See Below
SELLER
VOSTOKENERGOMANTASH ALL CORRESPONDENCE AND A COPY OF THE SHIPPING PAPERS AND PACKING

664007, Irkutsk, Russia
119-A, Deckabrskih Sohley st
Attn Nickclay I Turumov

UIST MUST BE SENT TO

SEE ARTICLE NO. 2 BELOW

CONSIGN TO Mongolian Fuel and Energy Ministry, Bagga Poiruu 6, Ulaanbaatar - 46,
Mongolia
AOUTE VIA Rail
Item Qty Descniptzon Total of Previous Order
INCORPORATE THE FOLLOWING
1 Change the following for item 40, Group 2.
From 57 mm x 4 00 mm tubes
To- S7mm x 3 5 mm for 10 54 MT and for the remaining 60.46 MT of line
1tem #40 to 60 mm x 3 S mm or 60 mm x 4.0 mm
NOTE 60 mm tubes are used in 75 ton/hr. and 220 ton/hr boilers in Power
Plant #3
2 Change the following for i1tem 9, Group 4
From. 51 mm x 2 5 mm tubes
To: 51 mm x 3 0 mn for the remaining 47.8 MT
USE Mongolian Emergency Heat and Power Project No 1
A Copy of this Order must be BUYER. TOTAL PRICE OF ORDER (Rev) __ Buyer
signed by Seller and returned UNITED ENGINEERS & CONSTRUCTORS __ Requismitioner
within two weeks of recept. INC. ___ Expediter
ORDER ACKNOWLEDGED $963,764 00 . Accounting
BY __ Field/MRR
e ________ BY W . 7)/ vtsé PURCHASE ORDER NO " Client
DATE. M.H. Spaulding / - 7419001 2111 __ Other

J O Account No 7419 100



Uniled Engineers

& Conslruclors CHANGE ORDER #6
A Raytiheon Company
PAGE NO DATE FIEQN NO /BY PREPARED BY FURCHASE ORDER NO
10F 3 5/13/93 64615 /RHK 7419 001-211-1
SELLER S SHIPPING DATE THEORDER NO RELEASENO MUST APPEAR [ FREL
ON INVOICES CORRESPONDENCE SHIPPING
Various PAPERS, AND PACKAGES
FOB POINT MAIL THE ORIGINAL AND THREE (3) COPIES OF INVOICES THE ORIGINAL SHIFFING
Ulaanbaatar, Mongolia PAPERS AND PACKING LIST TO
TERMS OF PAYMENT SEE ARTICLE NO 2 BELOW
See Below
SELLER

VOSTOKENERGOMANTAZH

664007, Irkutsk, Russaia
119-A, Deckabrskih Sohley St
Attn Nickolay I Turumov

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

SEE ARTICLE NO 2 BELOW

CONSIGN TO Mongolian Fuel and Energy Ministry, Bagga Poiruu 6, Ulaanbaatar - 46,
Mongolia
ROUTE VIA Rail
Item Qty Total of Previous Order
$963,764 00
INCORPORATE THE FOLLOWING
1 Change the following for item 8, Group 4
From 40 mm x 1 5 mm
Tosz 40 mm x 2.0 mm for the remaining tubes.
NOTE. The change based on Vostokenergomontazh providing the same total length
of tubes as ordered under 40 mm x 1 5 mm.
USE. Mongolian Emergency Heat and Power Project No 1
A Copy of this Order must be BUYER. TOTAL PRICE OF ORDER (Rev } __ Buyer
signed by Scller and returned UNITED ENGINEERS & CONSTRUCTORS — Requmsitioner
within two weeks of recetpt. INC. — Expediter
ORDER ACKNOWLEDGED" $963,764.00 __ Accounting
BY __ Field/MRR
TITLE. BY W A .,% PURCHASE ORDER NO __ Chent
DATE. M.H. Spauldfg 7419 001 211 1 - Other

J 0. Account No 7419.1004»;“?



United Engineers

& GConsiruciors CHANGE ORDER #7
A Raytisesn Company

PAGE NO DATE REQN NOQ /BY PREPARED BY PURCHASE ORDER NO {

1OF 3 5/26/93 64617/SF tam 7419 001-211-1 i

SELLER S SHIPPING DATE THE ORDER NO RELEASE NO MUST APPEAR i REL !

ON INVOICES CORRESPONDENCE, SHIPPING
Various PAPERS, AND PACKAGES ’
FOB POINT

Ulaanbaatar, Mongolia

TERMS OF PAYMENT
See Below

SELLER
VOSTOKENERGOMANTAZH
664007, Irkutsk, Russia

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

SEE ARTICLE NO 2 BELOW

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

119-A, Deckabrskih Sohley st.

Attn Nickolay I Turumcv SEE ARTICLE NO. 2 BELOW

CONSIGN TO Mongolian Fuel and Energy Ministry, Bagga Poiruu 6, Ulaanbaatar - 46,
Mongolia

ROUTE VIA Rail

Item Qty

Descnption

Total of Previous Order

$963,764.00

INCORPORATE THE FOLLOWING-*

Change the following for Item 10, Group 2 5

From

133 mm x 4 0 mm

To. 133 mm x 5.0 mm

NOTE

This change 1s based on Vostokenergomontazh providing the same total

length of tubes as ordered under 133 mm x 4 O mm.

USE.

Mongolian Emergency Heat and Power Project No 1

A Copy of this Order must be BUYER TOTAL PRICE OF ORDER (Rev } ___ Buyer

signed by Seller and returued UNITED ENGINEERS & CONSTRUCTORS INC Requsitoner

within two weeks of receipt . Expediter

ORDER ACKNOWLEDGED 963,764.00 — Accoumtung

BY w U %W% $963, — Field/MRR

TITLE MH Spauldng’ PURCHASE ORDER NO —_ Cheat

DATE 2419 001 211 1 —— Other S'}?

J.0. Account No. 7419 100



United Engineers

PURCHASE ORDER

# Consltruclors
A Raytheon Company

PAGE NO DATE REQN NO /BY
LOF g 11-23-92 92987 /RMS

SELLER § SHIPPING DATE

2 trucks before 12-09-92,

2 trucks on 1

PREPARED BY PURCHASE ORDER NO
tam 7419 001-211-1
THE ORDER NO RELEASE NO MUST APPEAR REL
2-09-92 ON INVOICES CORRESPONDENCE, SHIPPING
PAPERS._AND PACKAGES

FOB POINT
Wainimac, Indiana

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

TERMS OF PAYMENT
Net 30 Days

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

SELLER
SENIOR BOILER TUBE COMPANY
650 Green Lane

P o Box 2065
Union, NJ 07083
Attn Mr John Bussiculo

1-800-845-3052

Attn Accounts Payable

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

UNITED ENGINEERS & CONSTRUCTORS INC
Northeastern Operations

100 Summer Street

Boston, MA 02110

Attn J M McCormack

617-422-5280

CONSIGN TO

Seller must contact An-~-Mar International Inc
instructions by telephoning Mr

for shippaing

Franz Fassbender at

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

ROUTE ViA FREIGHT FORWARDER

ITEM QUANTITY DESCRIPTION PRICE
BOILER TUBES

860 pieces (54,400 lbs 1ie

boiler tubes,

38 mm O D

24 67 metric tons)
x 4 0 mm wall,

Unit Price Ext Prace

$66 40/pirece $57,104 00

strairght tubes, 8 meters (26,247 ft ) long
of ASTM-A-209-T1 materaial

1040 pieces (54,269 lbs

boiler tubes,
straight tubes
of ASTM-A210Al
500 pieces (52,806 lbs 1ie
boiler tubes,

straight tubes

1e
32 mm 0D x 4 0 mm wall,

60 mm O D

24 61 metr

, 8 meters (2
materaial

23 95 metr:
e
r 8 meters, (

1c tons) $46 19/pirece $48,037 60

6,247 ft ) long
¢ tons)

4 0 mm wall,
26 247 ft )

$83 72/pirece $41,860 00

long of ASTM-A210Al material

NOTE

TOTAL FIRM PRICE

Metric tons are 2,205 lbs/ton

$147,001 60

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

A Copy of this Order must be BUYER TOTAL PRICE OF ORDER ___Buyer

signed by Scller and returned UNITED ENGINEERS & CONSTRUCTORS —_Requisiioner

within two weeks of receipt INC ___Expediter

ORDER ACKNOWLEDGED $147,001 60 ___Accounting

BY _Field/MRR

TITLE B | PURCHASE ORDER NO —__Chent

DATE J M McCormack 7419001 211 1 —Other ____
6(,4,(/ %/7/4/6/ J 0 Account No 7419 100




United Engineers

& Gonstructors CHANGE ORDER #1
A Raytisaon Company
PAGE NO DATE REQN NO /BY PREPARED BY PURCHASE ORDER NO
TOF g 4722793 64612 /RHK tam 7419 001-213~-1
SELLER S SHIPPING DATE THE ORDER NO RELEASE NO MUST APPEAR REL
various ON INVOICES CORRESPONDENCE SHIPPING
PAPERS, AND PACKAGES
FOB POINT MAIL THE ORIGINAL AND THREE (3) COPIES OF INVOICES THE ORIGINAL SHIPPING
FOB - Nauchski PAPERS AND PACKING LISTTO
TERMS OF PAYMENT SEE ARTICLE NO 2 BELOW
See Below
SELLER

TECHNOPROMEXPORT

18/1, Ovchinwikouskaya Nal_
Moscow, Russia 113324
Attm Mr Yuriy Efimov

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

SEE ARTICLE NO 2 BELOW

CONSIGN TO Mongolian Fuel and Energy Ministry, Bagga Poiruu 6 Ulaanbaatar - 46,
Mongolia

ROUTE VIA Rail

Itcm Qty Descniption Total of Previous Order

$200,940 00
INCORPORATE THE FOLLOWING

Delete the following items
Item 1 - Tri-Sodium Phosphate ($9,840 00)
Item 2 - Sodium - Hydroxide ($30,900 00)
USE Mongolian Fuel and Energy Project No 1

A Copy of this Order must be BUYTR TOTAL PRICE OF ORDER (Rev ) ___ Buyer

signed by Seller and returned UNITED ENGINELRS & CONSTRUCTORS __ Requisitioner

within two weeks of receipt. INC. __ Dxpediter

ORDER ACKNOWLEDGED $160,200 00 ___ Accounting

BY ) __ Field/MRR

TITLE. sy 7.7 %%7 PURCHASE ORDER NO "~ Client

DATL. M H Spalilding “ 7413001 213 1 —Other ____

T 6 Account W 7419 10062



& Consiructors CHANGE ORDER #2
ARaytaon Company
PAGE NO DATE REQN NO /BY PREPARED BY PURCHKASE ORDER NO
10F 4/23/93 429893 /PDC tam 7419 001-213-1
SELLER S SHIPPING DATE THE ORDER NO RELEASE NO MUST APPEAR REL
Various ON INVOICES CORRESPONDENCE SHIPPING
1ou PAPERS, AND PACKAGES
FOB POINT

FOB - Nauchska

TERMS OF PAYMENT
See Below

TECHNOPROMEXPORT

18/1, Ovchinwikouwskaya Nar

SELLER

MAIL THE ORIGINAL AND THREE (3) COFIES OF INVOICES THE ORIGINAL SHIPPING
PAPERS AND PACKING LIST TO

SEE ARTICLE NO 2 BELOW

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

Moscow, Russia 113324
Attm Mr Yuriy Efimov
SEE ARTICLE NO 2 BELOW
CONSIGN TO Mongolian Fuel and Energy Ministry, Bagga Poiruu 6 Ulaanbaatar - 46,
Mongolia
ROUTE VIA Rail
licm Quy

Descniption

Total of Previous Order

Reincorporate Item No

$160,200 00

INCORPORATE THE FOLLOWING

1 which was deleted under change order no 1

Item No 1 - Tri-Sodium Phosphate $9,840 00

USE Mongolian Fuel and Energy Project No 1
A Copy of this Order must be BUYER. TOTAL PRICE OF ORDER (Rev ) __ Buyer
signed by Seller and returned UNITED ENGINEERS & CONSTRUCTORS — Requsitioner
within two weeks of receipt. INC. ___ Expediter
g;lDBR ACKNOWLEDGIID $170,040 00 _ ;\rcnz;:du;i

1€

TITLE. py A & «%&““’ "/"& "“ —7 PURCHASE ORDER NO : Client
DATL. MH Spaulding = 7418 001 213 1 __ Other

J O Account No 7419.1%2‘



Uniled Engineers

A Raytheen Company

PURCHASE ORDER
PAGE NO DATE REQN NO /BY PREPARED BY PURCHASE ORDER NO
10F 5 2/17/93 89102/pc MHS 7419 001-213-1
SELLER $ SHIPPING DATE THE ORDER NO RELEASE NO MUST APPEAR REL
- ON INVOICES CORRESPONDENCE, SHIFPING
VARIOUS-SEE BELOW PAPERS, AND PACKAGES
FOB POINT MAIL THE ORIGINAL AND TWO (2) COPIES OF INVOICES THE ORIGINAL SHIPPING
FOB~NAUCHSKI PAPERS AND PACKING LIST TO
TERMS OF PAYMENT SEE ARTICLE NO 2 BELOW
SEE BELOW
SELLER
TECHNOPROMEXPORT ALL CORRESPONDENCE AND A COPY OF THE SHIPPING PAPERS AND PACKING LIST
18/1, OVCHINNIKOVSKAYA NAB MUST BE SENT TO
MOSCOW, USSR 113324
ATTN YURIY I EFIMOV SEE ARTICLE NO 2 BELOW
TEL 220-13-58

CONSIGN TO

MONGOLIAN FUEL AND ENERGY MINISTRY,
ATTN MINISTER JIGJID

MONGOLIA,

ROUTE VIA RAIL

BAGGAR POIRUU 6 ULAANBAATAR,

-46, MONGOLIA

o

ITEM  QUANTITY DESCRIPTION PRICE
PRICE
. ITEM OQUANTITY DESCRIPTION UNIT PRICE EXTENSION
1 60 TONS TRI-SODIUM PHOSPHATE $164 00 $9,840 00
25%/NAyPOgX 10 H,0 IN ACCORDANCE
WITH RUSSIAN GOVERNMENT STANDARD
GOST 201-176
2 40 TONS UNIVERSAL CATIONITE $2,380.00 $95,200 00
IN ACCORDANCE WITH RUSSIAN GOVERNMENT
STANDARD KY-2-8 MPT), 6-05-0903-65,
GOST 20298-76
3 60 TONS SODIUM HYDROXIDE, TECHNICAL GRADE $515 00 $30,900 00
NaOH, 98% CAUSTIC SODA
THIS ORDER IS SUBJECT TO THE TERMS CONDITIONS, AND SPECIFICATIONS AS STATED HEREIN
A Copy of this Order must be BUYER TOTAL PRICE OF ORDER __ Buyer
signed by Seller and returned UNITED ENGINEERS & CONSTRUCTORS INC __ Requsitioner
ORDE /40,/,(\7 $200,940 00 —_ Accountmg
BY/R BY 44 4 ! " FieldMRR
TITLE 2/<&c?s2f 7L Depa2¢meny MH SPAULDING PURCHASE ORDER NO " Chent
DATE £ / 2/ 93 7419001 213 1 — Other ____
> :,__,__/4 ,/} //L@/‘ T O ACCOUNT NGO 7419 100
//’a-"

>

N



Uniled Engineers

& Consiructors PURCHASE ORDER
A Rayleon Company
‘ PAGE NO SELLER REL PURCHASE ORDER NO
2 °F g TECHNOPROMEXPORT 7419 001~213-1
ITEM  QUANTITY DESCRIPTION PRICE
4 50 TONS ACTIVATED COAL Ck-I Copt I IN ACCORDANCE $1,300 00 $65,000 00

WITH RUSSIAN GOVERNMENT STANDARD GOST-5696-74
TOTAL FIRM PRICE DELIVERED $200,940 00

ARTICLE 1- MARKING INSTRUCTIONS- SHALL BE AS FOLLOWS

Mongolian Emergency Heat and Power Project No 1
Mongolian Fuel and Energy Minastry
Ulaanbaatar, Mongolia

Emergency Spare Parts for Power Plants and Coal Mines
Emergency Duty Free Cargo for the Mongolian Government

US AID PROJECT No 438-0003

UE&C Project No 7419 001
UE&C Purchase Order No 7419 001-213-1

. The "US AID Label" and "Made in RUSSIA" shall be clearly marked on each package of each
shipment

Each package in the shipment shall be marked (eg 1 of N, 2 of N, N of N)
Each package shall be marked with proper metric dimensions and weights

Packages should be properly EXPORT BOXED/BUNDLED TO WITHSTAND OUTSIDE STORAGE as well as
rarlroad/trucking/airfreight handling

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

a Copy of Inland Bill of Lading

b Copy of Commercial Invoice

¢ Copy of Packing List(Shall be attached to the ocutside of each package,
enclosed in water proof plastaic

d Copy of Certificate of Origin or 1f no 'Certificate 1s available, supplier
r shall stamp Made 1in Russia on the Commercial Invoace
& MHES

e Copy of Inspection Certificate(Quality Certificate)
fw=Rpport—Eroenrse{rf-nspirrenFEey—

For each shipment(cargo), the seller shall provide the above listed documents, as soon as

shipment leaves seller‘s facility by either faxing or via overnight air shipment, through
TNT Worldwide Express or DHL to the following

. United Engineers and Constructors, Inc
100 Summer Street

Boston, Ma (USA) 02110

Attn Mark H Spaulding

Tel 617-422-5360

Fax 617-338-6239 or 617-423-95020

£
[y



United Engineers

& Constructors PURCHASE ORDEF
A Rayltiseon Company

PAOE NO DATE REQN NO /BY PREPARED BY PURCHASE ORDER NO
1 OF 4 01~-17-93 92993 /RMS tam 7419 001-248-1

SELLER 8§ SHIPPING DATE
4 days from order

THE ORDER NO RELEASE NO MUST APPEAR
ON INVOICES CORRESPONDENCE SHIPPING

REL

PAPERS, AND PACKAGES
FOB POINT MAIL THE ORIGINAL AND TWO (2) COPIES OF INVOICES THE ORIGINAL SHIPPING
Linden, NJ PAPERS AND PACKING LIST TO

TERMS OF PAYMENT
1/2% 10 days, net 30 days

SELLER

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

FLEXICO PRODUCTS
637 East Elizabeth Avenue

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

Linden, NJ 07036 UNITED ENGINEERS & CONSTRUCTORS INC
\ Northeastern Operations
Attn i1s Lori Battaglia 100 Summer Street
Boston, MA 02110
Attn G F Hill
617-422-5298
LONSION TO
Seller must contact An-Mar International Inc for shipping imstructiouns
bv contacting Mr Franz Fassbender at Tel No (201) 313-1300,
FAX No (201)313-9564
ROUTE VIA

ITEM  QUANTITY DESCRIPTION FRICE
UntiT
1 45 PCS One inch (1 ) nominal I D stainless steel Price
corrugated flexible metal hose Unbraided hose $19 74/piece $880 30
Each piece shall be three (3) feet in length and
shall have a carbon steel standard iron pipe thread
rigid female coupling as per fig no 3106 shown on
page 3 of flexline brochure on one end and a carbon
steel standard iron pipe thread male union as per
fig no 3110 shown on page 3 of the flexible
brochure on the other end
TOTAL FIRM PRICE $888 30
NOTE

US AID approval and concurrance not required due to price of the
order less than $25,000 0O

THIS ORDER 15 SUBJECT 1O THE TERMS CONDITIONS AND SPECIFICATIONS AS STATED HEREIN

™

A Copy of this Order must be BLYLR
sianed by Seller and returned

wathin two, weehs of receipt -~

BY

/

TOTAL PRICE OF ORDER ___ Buyer
UNITED ENGINEERS & CONSTRUCTORS INC __. Requsitions
__ Expediter
"

PR 7 $888 30 — Accountu
RN “LIARL S Y _ Field/M-

canne | S Cormack PURCHASE ORDER NO __ Chent

//7 %MM/ 7419 001 %48 | . Other

g J O Account No 7419 1C.
) -



P

United Engineers
& Conslructors PURCHASE ORDER
A Raytisaon Company
PAGE NO DATE REQN NO /BY PREPARED BY PURCHASE ORDER NO
10F 4 01-25-93 92994 /RMS tam 7419 001-248-2
SELLER S SHIPPING DATE THE ORDER NO RELEASE NO MUST APPEAR REL
Est 2-1-93 ON INVOICES CORRESPONDENCE SHIPPING
s PAPERS, AND PACKAGES
FOB POINT MAIL THE ORIGINAL AND TWO (2) COPIES OF INVOICES THE ORIGINAL SHIPPING
Jersey City, NJ PAPERS AND PACKING LISTTO
TERMS OF PAYMENT UNITED ENGINEERS & CONSTRUCTORS INC
Net 30 Days 100 Summer Street, Boston, MA 02110
SELLER Attn* Accounts Payable

THE IDEAL SUPPLY CO

445 Communipaw Avenue
Jersey City, NJ 07304
Attn Mr Jack Frenkel
(201) 333-2600

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

UNITED ENGINEERS & CONSTRUCTORS INC
Northeastern Operations

100 Summer Street

Boston, MA 02110

Attn M G Simpson

617-422-422-5379

CONSIGN TO Seller must contact An-Mar International Inc for shipping
instructions by telephoning Mr Franz Fassbender at
Tel No (201) 313-1300 - FAX No. (201) 313-9564
ROUTE VIA BUYER’'S FREIGHT FORWARDER
ITEM QUANTITY DESCRIFTION PRICE

SCANNER AIR PIPING SYSTEM

1 Furnish miscellaneous pipe and supplies as shown on

ATTACHMENT NO

and made apart hereof

TOTAL PRICE

$2,371.50

1, two (2) pages, attached hereto

The following 1s incorporated 1n this purchase order with the same force and

effect as 1f they were given 1n full text Upon request, the Purchaser will make
their full text available

FAR CLAUSES

Definitions (APR 1984)

Officials Not to Benefit (APR 1984)

Gratuities (APR 1984)

Covenant Against Contingent Fees (APR 1984)
Anti-Kickback Procedures (APR 1984)

Security Requirements (APR 1884)

Taxpayer Identification
Stop-Work Order (APR 1984)

Examination of Records by Comptroller

General (APR 19%84)

(X) 52 202-01
(X) 52 203-01
(X) 52 203-03
(X) 52 203-0%
(X) 52 203-07
(X) 52 204-2

(X) 52 204-3

(X) 52 212-13

& Alternate I

(X) 52 215-01
(X) 52 215-02

Audit—~Negotiation (APR 1984)

THIS ORDER 1S SUBJECT TO THE TERMS, CONDITIONS, AND SPECIFICATIONS AS STATED HEREIN

A Copy of this Order must be
signed by Scller and returned
within two weeks of receipt.
ORDER ACKNOWLEDGED
BY

TITLE.

DATE.

BUYER.
UNITED ENGINEERS & CONSTRUCTORS

TOTAL PRICE OF ORDER ___ Buyer

— Requisiioner

— Expediter

$2,371 50 __ Accounting

V1754

___ Held/MRR
__ Chent

—_ Other

PURCHASE ORDER NO
7419 001 248 2

o

e

J O Account No 741% 10%F>



¢ Order No 7419 001-248-2
at Supply Co
scanner Air Piping System

ATTACHMENT NO 1

Item
Description

6" schedule 40 pipe, carbon steel M

200 ft 1" schedule 40 carbon steel pipe, ASTM A106,
Gr B or ASTM A53 Gr B seamless for butt

welding

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

20 6" adjustable band hangers, black carbon steel,
as per Part No M-2900 of Imperial Bolt and

Manutacturing, Inc

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

30 2" u-bolts black carbon steel complete with two
(2) hex nuts on each threaded end as per Part

No S-7 ot Imperial Bolt and Manutfacturing, Inc

7 400 ft 1/2" continuous threaded rod right hand thread,
black carbon steel as per Part No P-8000 ot

Imperial Bolt and Manutacturing, Inc

8 100 1/2" hexagon rod couplings female thread right
hand national course thread, black carbon steel,
as per Part No S-3 ot Imperial Bolt and
Manufacturing, Inc Note These hexagon rod

couplings are for the threaded rod ot Item 7

1/2" adjustable beam brackets, black carbon

steel, as per Part No 1-350 of Imperial Bolt and
Manufacturing, Inc

10 100 1/2" hex nuts as per Part No 1-1018 of Imper:al
Bolt and Manufacturing, Inc Note These hex

nuts are tor the threaded rod of Item 7

11 40 Welded bracket, size #1, medium pattern, black
carbon steel, as per Part No M-7200 of Imperial

Bolt and Manutacturing Inc

PAGE 1 OF 2
Unit Ext o
Price Price PR
6 25/t (/ 125 00 ‘//10(”’; » -
AR
r/ [ ! ’
o0
120/t V' 24000 0 Zp? ¢
’L‘L({M - ¥ iy
¢ J
e
200/ea o~ 8000
126/ea 2520
034/ea L~ 2380
0 26/ea v 780
0%
023/t .~ 9200 Q}‘ vﬁ
'\/
017/ea v 1700 ,‘0\ 60
0
N\
,\)Q &
\ég, {
M /N
078a v 3900 N r{?
006/ea ¥~ 600

25 86/ea \/ 1,034 40



¢ Order No 7419 001-248-2 PAGE 2 OF 2
-al Supply Co AGE 2
Scanner Air Piping System

. ATTACHMENT NO 1
q T

1
12 500 ft 3/8" Continous threaded rod right hand thread, 0 15/f v 7500 p»(’w
black carbon steel, as per Part No P-8000 ot
Imperial Bolt and Manutacturing, Inc

13 200 ea  3/8" Hex nuts as per Part No I-1018 of Imperial 0 04/ea ~7 8 00
Bolt and Manufacturing, Inc Note These Hex
Nuts are for the threaded rod of Item 12

14 100 ea  3/8" Hexagon rod couplings, female thread, right 0 16/ea “ 16 00
hand national course thread, black carbon steel,
as per Part No S-3 of Imperial Bolt and
Manufacturing, Inc Note These Hexagon rod
couplings are tor the threaded rod of Item 12

15 100 ea  3/8" Adjustable beam brackets, black carbon 0 78/ea ~78 00
steel, as per Part No 1-358 ot Imperial Bolt and
Manufacturing, Inc

16 1ea Threader, ratchet type, drop head type complete 40 95/ea b 40 95
with rachet and handle as manutactured by Rigid
’ Tool Co Model No 00R

lea 1" drop head type die, carbon steel for threading 4575ea '~ 4575
right hand NPT threads Dae shall fit Item 15
above

18 6 2-1/2" NPS Schedule 80 SA-106 Gr B Pipe, ten 36 40 ea l/ 218 40
lengths toot (10) lengths

19 12 2" Schedule 40 SA-106 Gr B Pipe, ten foot 16 60 ea "/199 20
lengths (10”) lengths

TOTAL $2371 50



& Gonshruclors CHANGE ORDER #1
. A Raytheon Company
PAGE NO DATE REQN NO /BY PREPARED BY PURCHASE ORDER NO
10F 02-19-93 89179 /WEC tam 7419 001-252-1

3 \ ,,)iEL,LER S SHIPPING DATE
\ NG
/

THE ORDER NO RELEASE NO MUST APPEAR REL
ON INVOICES CORRESPONDENCE SHIPPING

MOOCRE PRODUCTS COMPANY
100 Corporate Place
Peabody, MA 01960

Attn Mr W C Cunningham
(508) 535-9512

PAPERS, AND PACKAGES
FOB POINT MAIL THE ORIGINAL AND THREE (3) COPIES OF INVOICES THE ORIGINAL SHIPPING
Spring House, PA PAPERS AND PACKING USTTO
TERMS OF PAYMENT UNITED ENGINEERS & CONSTRUCTORS INC
Net 30 Days 100 Summer Street, Boston, MA 02110
SELLER Attn Accounts Payable

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

UNITED ENGINEERS & CONSTRUCTORS INC
Northeastern Operations
100 Summer Street

Boston, MA 02110
Attn M G Simpson
617-422-422-5379
CONSIGNTO Mongolian Emergency Heat and Power Project No 1
Mongolian Fuel and Energy Ministry
Ulaanbaatar, Mongolia
ROUTE VIA FREIGHT FORWARDER
licm Qty Description Total of Previous Order
$168,637 00
. ADD THE FOLLOWING
Unit Prace Ext Prace
17 18 Pulverizer Outlet Pressure - Moore Model $ 990 00 $ 17,820 00
340D1AS12BNNNNN Mycro XTC differential
pressure transmitter with a 4 to 20 ma output
i8 Credit for retun of P O Item No 1 ($17,820 00)
(Moore Model 340D2AH12BNNNNN)
19 18 Restocking charge (25%) for return $ 247 50 $ 4,455 00

TOTAL ADD i $ 4,455 00
Ship returned product to —
Moore Products Company
Sumney Town Pike
Spring House, PA 19477

Attn Bob Wagener

USE

Mongolian Emergency Heat and Power Project No

A Copy of this Order must be BUYER. TOTAL PRICE OF ORDER (Rev) Buyer
signed by Sclier and returned UNITED ENGINEERS & CONSTRUCTORS Requisitioner
within two weeks of receipt. INC. ___ Expediter
lC});IDER ACKNOWLEDGED . $173,092 00 _Am‘;::‘:i
Field
TITLE. BY m PURCHASE ORDER NO —_ Clent
DATE. MG Sunpsgn 7419 001 252 4 — Other
»
N stre %/ W J O Account No 7419 100

&



3“""5"“0'0“ PURCHASE ORDER
. A Raytheon Company
PAGE NO DATE REQN NO /BY PREPARED BY PURCHASE ORDER NO
10F 6 11-04-92 92552/92553/92554 tam 7419 001-252-1
SELLER S SHIPPING DATE THE ORDER NO RELEASE NO MUST APPEAR REL
ON INVOICES CORRESPONDENCE SHIFPING
Various - As Noted Below PAPERS. AND PACKAGES
FOB POINT MAIL THE ORIGINAL AND TWO (2) COPIES OF INVOICES THE ORIGINAL SHIPPING
Various — As Noted Below PAPERS AND PACKING LIST TO
TERMS OF PAYMENT UNITED ENGINEERS & CONSTRUCTORS INC
Net 30 Days 100 Summer Street, Boston, MA 02110
SELLER Attn Accounts Payable
MOORE PRODUCTS COMPANY ALL CORRESPONDENCE AND A COPY OF THE SHIPPING PAPERS AND PACKING
100 Corporate Place LIST MUST BE SENT 70
Peabody, MA 01960 UNITED ENGINEERS & CONSTRUCTORS INC
Attn Mr W C. Cunningham Northeastern Operations
(ELFy—2dSmEA14. 100 Summer Street
- I T -/ Z Boston, MA 02110
P-owg—= 535 rel e Attn M H Spaulding
617-422-5360

CONSIGN TO Seller must contact An-Mar International Inc for shipping

instructions by telephoning Mr Franz Fassbender at

Tel No (201) 313-1300 - FAX No (201) 313-9564
ROUTE VIA FREIGHT FORWARDER
Item Quantity Description Unit Pnce  Ext. Pnice
. 1 18 Pulverizer Outlet Pressure - Moore Model $1,100 00 $19,800 00
340D2AH12BNNNNN Mycro XTC Differential
Pressure Transmitter with a 4 - 20 ma output
2 18 Pulverizer Fan Outlet Temperature - Transmitter $740 00 13,320 00

Model 344BNNNNN Mycro XTC with a 4 - 20 ma output

3 18 Pulverizer Outlet Temperature RTD's with well and $187 00 $3,366 00
mounting coupling

4 18 Pulverizer Fan Outlet Temperature RTD’s with well $187 00 $3,366 00
and mounting coupling

5 6 Pulverizer Fan Outlet Temperature Electronic $520 00 $3,120 00
Indicating Station which will accept two (2)
4 - 20 ma 1nput and display both temperatures
Model 372E11NN (1 per boiler)

6 24 Moore Model 352EANINNF Single Loop Controller $1,700 OO0 $40,800 00
with pulse output (4 per boiler)

7 12 Moore Model 352EANINDF Single Loop Contreoller 52,000 00 $24,000 00
wirth pulse output and RTD input (2 per boiler)

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

THIS ORDER 1S SUBJECT TO THE TERMS, CONDITIONS, AND SPECIFICATIONS AS STATED HEREIN

. A Copy of this Order must be BUYER. TOTAL PRICE OF ORDER ___ Buyer
signed by Scller and returned UNITED ENGINEERS & CONSTRUCTORS ___ Requisstioner
within two weeks of receipt. INC. ___ Expediter
ORDER ACKNOWLEDGED 2 $168,637 00 ___ Accounting
BY g LWM:;’ ___ Field/MRR
TITLE BY 777 Z/ PURCHASE ORDER NO —_ Chient
DATE. MH SP"““’/“ 7419001 252 1 Other

g//bz/ — — A ffg



& Gonstructors PURCHASE ORDER
. A Raythaon Company
PAGE NO SELLER REL PURCHASE ORDER NO
2 OF g MOORE PRODUCTS 7419 001-252-1
ITEM  QUANTITY DESCRIPTION PRICE
9 6 Industrial Module Rack P/N 16052-42 for seven $1,500 00 $9,000 0O

module (1 per boiler)

10 2 Instrument racks to mount the above equipment for $2,615 00 $5,230 00
the high pressure boilers

11 3 Pulverizer Fan Outlet Temperature Electronic $670 00 $2,101 Q0
Indicating Station which will accept two 4 - 20
ma input and display both temperatures Model
372E11INNF (1/2 per boiler) with standard case
mounting

12 6 Moore Model 352EA11NNF Single Loop Controller $1,350 00 $8,100 00
with 4 - 20 ma output (1 per boiler) with
standard case mounting
This will control the new Beck damper drive

13 6 Moore Model 352EA21NNF Single Loop Controller $1,900 00  $11,400 00

with pulse output (1 per boiler) with standard
case mounting

. 14 6 Moore Model 352EA21DNF Saingle Loop Controller $2,200 00 §13,200
with pulse output and RTD input (1 per boiler)
with standard case mounting

o
-

15 6 Acopian R24M9-230 Redundant power supplies $1,600 00 $9,600 OC
220 VAC 50 Hz to 24 VDC, panel mount {1 per boiler)

Relays rack mounted with rail to interface between = —==-== = ==eeeo
the pulse output signals and the damper draive

Furnish the required wire to permit field wiring of = ~——=== = —-e—ex
the components and all hardware to mount components
16 Configuration and documentat:ion for the controllers = -—=—~= $7,200 00
Subtotal $183,112 00
Moore Products Discount (514,475 00)
TOTAL FIRM PRICE $168,637 00

NOTE This Purchase Order accounts for the following Inquiry No 's
7419 001-252-1
7419 001-252-2
7419 001-252-4
Oragain of Goods

. U S Origin

Applicable Documents

The following 15 incorporated in this purchase order with the same force and effect as if

they were given in full text Upon request, the Purchaser will make their full text
available

-0



~ Uniled Engineers

& Consiructors PURCHASE ORDER
A Raygthson Company
PAGE NO DATE REQN NO /BY PREPARED BY PURCHASE ORDER NO
10F 4 11-25-92 92558A/WEC mgs 7419 001~252-3
SELLER § SHIPPING DATE THE ORDER NO RELEASE NO MUST APPEAR REL
ON INVOICES CORRESPONDENCE. SHIPPING
12/09/92 PAPERS, AND PACKAGES
FOB POINT MAIL THE ORIGINAL AND TWO (2) COPIES OF INVOICES THE ORIGINAL SHIPPING
Hamburg R Germany PAPERS AND PACKING LIST TO
TERMS OF PAYMENT UNITED ENGINEERS & CONSTRUCTORS INC
Net 30 Days 100 Summer Street, Boston, MA 02110
SELLER Attn Accountsg Payable
SIEMENS ENERGY & AUTOMATION, INC 'ALL CORRESPONDENCE AND A COPY OF THE SHIPPING PAPERS AND PACKING 1 IST
187 Ballardvale Street MUST BE SENT TO
Suite A270 UNITED ENGINEERS & CONSTRUCTORS INC
Wilmington, MA 01887 Northeastern Operations
Attn Mr Mark Simulis 100 Summer Street
508-658-0142 Boston, MA 02110
Attn M G Saimpson
617-422-5379

CONSIGN TO

Seller must contact An-Mar International Inc
instructions by telephoning Mr

for shipping

Franz Fassbender at

Tel No (201) 313-1300 - FAX No (201) 313-9564
ROUTE VIA BUYER’S FREIGHT FORWARDER
ITEM  QUANTITY DESCRIPTION PRICT
MOTORS FOR DAMPER DRIVES
‘)
1 70 EA AC MOTORS PER DATA SHEET 4, $187 00 EA $13,090 00
SPEC NO 252-3-IC21Aa
SELLER S PRODUCT NO 1LAS080-4AA22
2 9 EA N AC MOTORS PER DATA SHEET 5,
SPEC NO 252-3-IC21A 198 67 EA 1,788 00
SELLER'S PRODUCT NO ILA5096-4AA22
These motors shall be per UE&C’s drawing no 7419-M1, except for the shaft
diameter which shall be per Siemens' drawing of June 1992 Both drawings are
attached hereto and made a part hereof The Client (at site) is aware of the
increase 1n shaft size and feel they can adjust the gear box to suit
TOTAL FIRM PRICE $14,878 00
Oraigin of Goods Hamburg, Germany
Applicable Documents
A Motor specification Sheet 4, Spec No 252-3-IC21A, Rev 2, 11/23/92
B Motor Specification 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
A Copy of thus Order must be BUYER TOTAL PRICE OF ORDER X Buyer
signed by Seller and returned UNITED ENGINEERS & CONSTRUCTORS INC . Requstioner
within two weeks of receipt ___ Expedater
ORDER ACKNOWLEDGED }’ tw Z ) $14,878 00 ___ Accounting
BY BY __ Field/MRR
TITLE M G <unpson // . PURCHASE ORDER NO " Chent
DATE / - "/ 7419 001 .52 3 —_— Other J

C)‘,,’”'/G:/&(/ ‘




MOTOR
SPECIFICATION SHEET

JOB NO 7419 001 COMP BY ARK SHEET 4
REV NO 2 DATE (08/25/92 SPEC_NO 252 31C21A
Rev 1 11/18/82 TAGNO M 3003 UB3
CLIENT Mongolian Peoples Republic Rev 2 11/23/92
PROJECT Crittcal Spare Parts
GENERAL 1 JQUANTITY 70
SERVICE MOTORS FOR PULV AIR DAMPERS
2I{MANUFACTURER Siemens
2|MODEL 1LAB080 4AA22
2{FRAME SIZE 80
ENCLOSURE Totally Enclosed Fan Cooled
1|Motor Drawing Refer to note 4
MOTOR DATA |VOLTAGE / PHASE / CYCLE 220/380 VAC /3 PH /560 CYCLE
2]/FULL LOAD AMPS 1 5 amps at 380 VAC
2|LOCKED ROTOR AMPS 7 05 amps
CLASS OF INSULATION B  MIN STATOR WIND INSULAT RESIST=05 OM
RPM 1365
HP 05
1|DIMENSIONS Note 3 &4
2|START UP TORQUE 7 2 NM
2|LOCKED ROTOR TORQUE 8 5 NM
1{ROTATION CW & CCW DIRECTION
C FACE MOUNTING YES
MOUNTING OF THE MOTOR ANY DIRECTION
NOTES 1 PROVIDE A CORROSION RESISTANT METAL TAG WITH TAG NO EMBOSSED ON T
ATTACHED TO THE INSTRUMENT
2 To replace a Model 4AAMB3V4U3 Russian made product
3 These motors shall be mounted m existing drives
114 Motors shall be per drawing no 7419 M1
This motor Is an alternate to sheet 1
*Seller to furnish the final iInformation
11/23/92 MTR 3003 XLS

7%



MOTOR
SPECIFICATION SHEET

JOB NO 7419 001 COMP BY ARK SHEET 5
REV NO 2 DATE 08/25/92 SPEC NO 252 31IC21A
Rev 1 18 Nov TAGNO M 3005 UB3
CLIENT Mongolian Peoples Republic Rev 2 24 Nov
PROJECT Critical Spare Parts
GENERAL QUANTITY 9
SERVICE MOTORS FOR PULV AIR DAMPERS
2]JMANUFACTURER Siemens
2]MODEL ILAB096 4AA22
2{FRAME SIZE 90L
ENCLOSURE Totally Enclosed Fan Cooled
MOTOR DATA |VOLTAGE / PHASE / CYCLE 220/380 VAC /3 PH /50 CYCLE
2{FULL LOAD AMPS 3 7 AMPS AT 380 VOLTS
2|LOCKED ROTOR AMPS 18 14
CLASS OF INSULATION B MIN STATOR WIND INSULAT RESIST=05 OM
RPM 1360
HP 174
1|DIMENSIONS Note 3 &4
2|START UP TORQUE 18 7 NM
2}1LOCKED ROTOR TORQUE 22 NM
1|ROTATION CW & CCW DIRECTION
C FACE MOUNTING YES
MOQUNTING OF THE MOTOR ANY DIRECTION
NOTES 1 PROVIDE A CORROSION RESISTANT METAL TAG WITH TAG NO EMBOSSED ONIT
ATTACHED TO THE INSTRUMENT
2 To replace a Model 4AXS80A4U3 Russian made product
3 These motars shall be mounted in existing drives
114  Motors shall be per drawing no 7419 M1
This motor 1s an alternate to Sheet 3
*Seller to furnish the final information
11/24/92

MTR 3005 XLS

1%
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June 1992

245 foong holes
JEC MOGTOR DIMENSIONS—B14 Flange Motors
For motor Dimension symbais to
frame  lype Mounting flange 10 Din 42 948
size 1LAS small flange farge flange®
1MAS O Size 2 b d e L & 1 8 2,7 JSlze_a b e f 2,8 7?2 g k kK p g f [, s X % % X ¥y
tEC P #® DM T EES 7 | PHHTLESZACLLCADLFAGASO BE LL BE HK AG
56 1LAS 050 Ca0 80 50 9 65 2520 20M5 4 12C105 10570 85 2520 M6 4 12 123177 200 108 100 35 35 Pgt6” — 96 20 42 83
1L A5 053" i | B o - {3&) )
63 060 €% 9% 60 175 2523 23M5 4 12}C12012088 1003 23 M6 4 12 130 213 241 108 103 35 35 Pgi6~ — 20 42 B3
B 063 —— _— - - {138) {58) {52) {36) Hﬂ!i)_ {18} (73} (105}
71 070 C105 10570 1485 25 30 @ M6 4 12%014014095 1153 30 M8 4 15 145 240 278 116 120 35 35 Pgi6* — 9% 20 42 @
* 073 (146} (58) (52} (361 (105} (18} (71) (113}
=y 80 080 Lcmman 19 100 3 46 406 4 141C 160 (60 110 130 35 40 M3 4 15 162 2742324 124 140 35 35 Pg16” — 96 20 42 100
I - _ _ {154) (58} (52) {36) {105) (18) (71) (321
905 %0 C140 140 95 24 715 3 50 58 M8 4 1BIC 160 160 110 139 35 50 M8 4 18 181332 389 130 169 35 35 Pgl6" — 9% 20 42 106
oL 0% e {160) {58) (52 (36) {165) (18) (71} (127}
100L 106 C160 160 110 28 139 35 60 G@ M8 4 13/C 280 200 138 165 35 60 M 10 4 12203 372 438 158 193 58 52 Pg21 42 105 — §9 125
107 . - — — S
ij_z:gm* 113 €160 160 110 28 130 35 &8 60 M8 4 16]C 208 200 130 165 35 60 M 18 4 16 228 395 461 158 200 58 52 Pg21 42 105 ~ 59 138
The dunensions n brackels refer (o Type TMAS motors when they differ from Type 1LAS Canopy not a stocked standard em
‘Measured over bolt heads ‘Large B4 Flange not a stocked standard dem
*The fixing bolls for the 1apped holes s, can be screwed In 10 the depih slated in the table * For shafl diameter and keyway refes to harnzomal toot sid motor oullne
Two cabke entries 90° apart
~J
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Uniled Engineers

& Consiructors PURCHASE ORDER
A Raytheon Company
PAGE NO DATE REQN NO /BY PREPARED BY PURCHASE ORDER NO
1OF 4 11-25-92 92559 /WEC mgs 7419 001-252-3A
SELLER S SHIPPING DATE THE ORDER NO RELEASE NO MUST APPEAR REL
12 /09/92 ON INVOICES CORRESPONDENCE, SHIPPING
PAPERS, AND PACKAGES
FOB POINT MAIL THE ORIGINAL AND TWO (2) COPIES OF INVOICES THE ORIGINAL SHIPPING
Hamburg, Germany PAPERS AND PACKING LIST TO
TERMS OF PAYMENT UNITED ENGINEERS & CONSTRUCTORS INC
Net 30 Days 100 Summer Street, Boston, MA 02110
SELLER Attn Accounts Payable

SIEMENS ENERGY & AUTOMATION, INC ALL CORRESPONDENCE AND A COPY OF THE SHIPPING PAPERS AND PACKING LIST

187 Ballardvale Street
Suite A270

Wilmington, MA 01887
Attn Mr Mark Simulis
508-658-0142

MUST BE SENT TO

UNITED ENGINEERS & CONSTRUCTORS INC
Northeastern Operations

100 Summer Street

Boston, MA 02110

Attn M G Simpson

617-422-5379

CONSIGN TO

Seller must contact An-Mar International Inc

for shipping

instructions by telephoning Mr Franz Fassbender at

o

Tel (201) 313-1300 - Fax No (201) 313-9564
ROUTE ViA BUYER'S FREIGHT FORWARDER
ITEM  QUANTITY DESCRIPTION PRICE
MOTORS FOR DAMPER DRIVES (FAN DAMPERS)
1 54 EA AC MOTORS PER DATA SHEET 2, $187 00 $10,098 00
SPEC NO 252-3-IC21A
SELLER'S PRODUCT NO 1LA5080-4AA21
These motors shall be per UE&C s Drawing No 7419-M2 & M3, and Siemens’ Drawing
No 510 3278 CDE Both drawings are attached hereto and made a part hereof
TOTAL FIRM PRICE $10,098 00

rigin of Goods Hamburg, Germany

Applicable Documents

A

B

Motor Specification Sheet 2,

Spec No

252-3~IC21A,

Rev 2, 11/24/92

The following 18 i1ncorporated in this purchase order with the same force and effect
as 1f they were given in full text Upon request, the Purchaser will make their full

text available

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

A Copy of this Order must be BUYER TOTAL PRICE OF ORDER X _Buyer

signed by Seller and returned UNITED ENGINEERS & CONSTRUCTORS INC ___ Requsitioner
withim two weeks of receipt .. Expediter
ORDER ACKNOWLEDGED 777 ,té/ WW §10,098 00 " Accountug
BY BY __ Fild/MRR
TITLE L MG ﬁ(nxpfou PURCHASE ORDER NO __ Chent

DATE - l/ _///) /! //2 7419 001 252 3A — Other




¢  MOTOR
SPECIFICATION SHEET

JOB NO 7419 001 COMP BY ARK SHEET 2
REV NO 2 DATE 08/20/92 SPEC NO 252 31C21A
. Rev 1 Nov 18,1992 TAGNO M 3002 UB3
CLIENT Maongahan Peopies Republic REV 2 Nov 24, 1992
PROJECT Crntical Spare Parts
GENERAL 1 |QUANTITY 54
SERVICE ID & FD FANS DAMPER S DRIVES
2IMANUFACTURER Siemens
2|MODEL ILAGO8QO 4AA21
2{FRAME SIZE 80
ENCLOSURE Totally Enclosed Fan Cooled
MOTOR DATA |VOLTAGE / PHASE / CYCLE 220/380 VAC /3 PH /50 CYCLE
2{FULL LOAD AMPS 15 AMPS AT 380 VOLTS
2|LOCKED ROTOR AMPS 7 05 AMPS
CLASS OF INSULATION A, MIN STATOR WIND INSULAT RESIST=05 OM
RPM 1400
HP (KW = 0 4) 0 54
1|{DIMENSIONS Note 3 & 4 REFER TO DWG NO 7419 001 1C2
2|START UP TORQUE 7 2 NM
2|LOCKED ROTOR TORQUE 8 5 NM
2|ROTATION BOTH DIRECTIONS
C FACE MOUNTING YES
. 1{MOUNTING OF THE MOTOR CW & CCW DIRECTION
NOTES 1 PROVIDE A CORROSION RESISTANT METAL TAG WITH TAG NO EMBOSSED ONIT
ATTACHED TO THE INSTRUMENT
2 To replace a Model AOL2 2 /4 /S1 Russian made product
3 These motors shall be mounted in existing drives
214 Motors shall be per drawing no 7419 M2 & M3 and Siemens Dwg No 510 32781CDE
Shaft Dia 1s smaller and bolt holes are smaller
*Seller to furnish the final information

11/24/92 MTR 3002 XLS

27
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ﬂﬂnﬂs"“ﬂors PURCHASE ORDER
. A Rayteeon Company
PAGE NO DATE REQN NO /BY PREPARED BY PURCHASE ORDER NO
| OF 4 11-25-92 92557 /WEC tam 7418 001-252-5

SELLER § SHIPPING DATE
See Below

THE ORDER NO RELEASE NO MUST AFPPEAR
ON INVOICES CORRESPONDENCE, SHIPPING
PAPERS, AND PACKAGES

FOB POINT
Chagrain Falls, Ohio

TERMS OF PAYMENT
Net 30 Days

SELLER

STOCK EQUIPMENT COMPANY

C/0 ROBERT KX GRIFFITH ASSOCIATES
P O Box 111

Putnam, CT (06260

Attn Mr Louis Griffith

(203) 928-7971

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
Attn Accounts Payable

ALL CORRESPONDENCE AND A COPY OF THE SHIPPING PAPERS AND PACKING

LIST MUST BE SENT TQ

UNITED ENGINEERS & CONSTRUCTORS INC
Northeastern Operations

100 Summer Street

Boston, MA 02110

Attn M G Simpson
617-422-422-5379

CONSIGN TO Seller must contact An-Mar International Inc for shipping
instructions by telephoning Mr Franz Fassbender at
Tel No (201) 313-1300 - (201) 313-9564

ROUTE VIA

BUYER’'S FREIGHT FORWARDER

ITEM  QUANTITY

DESCRIPTION

COAL FEEDER ALARMS

®. .

Unit Praice

Ext Praice

Nuclear Coal Monitor $2,400 00 $43,200 00
Kay—-Ray/Sensall, Inc
Model 4800X
Level Detection System
TOTAL FIRM PRICE $43,200 00

I Shipping Information
A Weight Each 42 1bs
Total Packaging 3 boxes at 4 x 2' x 2 each
1050 lbs total
B The successful Bidder will be responsible for full compliance with the Export
Administration Regulations of the U S Department of Commerce, including the
assignment of an Export Control Commodity Number Classification, and securing
a validated export license, i1f required
Cc Upon each delivery, the commercial invoice accompanied by packing list must
clearly show the applicable ECCN and license designation (including general
license designation 1f applicable) and also show the following project control
notices These commodities are licensed by the United States for ultimate
destination Mongol:ia Diversion or disposition of these commodities contrary
to U S 1law 1s prohibited”
THIS ORDER IS SUBJECT TO THE TERMS CONDITIONS AND SPECIFICATIONS AS STATED HEREIN
A Copy of this Order must be BUYER TOTAL PRICE OF ORDER ___Buyer
signed by Scller and returned UNITED ENGINEERS & CONSTRUCTORS $43,200 00 ___Requisitioner
within two weeks of receipt INC ' ___ Expedtter
ORDER ACKNOWLEDGED ___Accouning
BY _>?Za%{ ___Field/MRR
PURCHASE ORDER NO Client
TmLe 00 AR —_
DATE MG Sxmp#n 2419 001 252§ __Other ______
/)/w

J O Account No 7419 001
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Unilea sngineers

& Conskruclors PURCHASE ORDER
‘hytbocn Comparny
PAGE NO DATE REQN NO /BY PREPARED BY PURCHASE ORDER NO
10F g 11-04-92 92551 /WEC tam 7419 001-252~6
SELLER S SHIPPING DATE THE ORDER NG RELEASE NO MUST APPEAR REL
12-5-92 ON INVOICES CORRESPONDENCE SHIFFING
- PAPERS, AND PACKAGES
FOB POINT MAIL THE ORIGINAL AND TWO (2) COPIES OF INVOICES THE ORIGINAL SHIPPING
Newtown, PA PAPERS AND PACKING UST TO
TERMS OF PAYMENT UNITED ENGINEERS & CONSTRUCTORS INC
Net 30 Days 100 Summer Street, Boston, MA 02110
SELLER Attn. Accounts Payable

HAROLD BECK & SONS,
2300 Terry Draive
Newtown, PA 18940
Attn Mr. Scott Kempf
(215) 968-4600

INC

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

UNITED ENGINEERS & CONSTRUCTORS INC
Northeastern Operations

100 Summer Street

Boston, MA 02110

Attn M H Spaulding

617~422-5360

CONSIGN TO

instructions by telephoning Mr

Seller must contact An-Mar International Inc
Franz Fassbender at

for shipping

Tel No (201) 313-1300 - FAX No (201) 313-9564
ROUTE VIA FREIGHT FORWARDER
Item Quantity Descnption Uit Pnce Ext. Price
1 6 Beck Model 11-400 Rotary Electronic Control $10,555 00 $63,330.00
Control Drave, 240 VAC, 50 Hz, 1 phase,
1800 1b ft torque output
TOTAL FIRM PRICE $63,330 00

Origin of Goods

U S oOrigan

Applicable Documents

The following 1s incorporated in this purchase order with the same force and effect as if

they were given 1n full text
available

A FAR CLAUSES

(X)
(X)
(X)
(X) 52
(X)
(X) 52

202-01
203-01
203-03
203-05
203-07
204-2

Upon request, the Purchaser will make their full text

Definitions (APR 1984)

Officials Not to Benefit (APR 1984)
Gratuities (APR 1984)

Covenant Against Contingent Fees (APR 1984)
Anti-Kickback Procedures (APR 1984)
Security Requirements (APR 1984)

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

{ A Copy of this Order must be BUYER TOTAL PRICE OF ORDER ___Buyer
signed by Selier and returned UNITED ENGINEERS & CONSTRUCTORS —_ Requisihoner
within two weeks of receipt. INC. " Expodtter
ORDER ACKNOWLEDGED- $63,330 00 Accountmg
BY ;4 / / " Ficld/MRR
TTTLE. sy N W PURCHASE ORDER NO. Chrent
DATE. M.H. Spaulding 7 7419 001 2526 — Other ____

7/

o3
Lo
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Uniled Engineers
& Constructors PURCHASE ORDER
Raytheon Company
PAGE NO DATE REQN NO /BY PREPARED BY PURCHASE ORDER NO
1 OF 4 12~4-92 92560 & 92562 /WEC mgs 7419 001~252-7

SELLER S SHIPPING DATE
See Page 4 of 4

THE ORDER NO RELEASE NO MUST APPEAR
ON INVOICES CORRESPONDENCE, SHIPPING
PAPERS, AND PACKAGES

REL

FOB POINT
Minneapolis, MN

TERMS OF PAYMENT
See Page 4 of 4

SELLER

DETECTOR ELECTRONICS CORPORATION
BURNER MANAGEMENT SYSTEMS GROUP
6901 West 110th Street
Minneapolis, MN 55438

Attn Mr. Bill Reichow
612-941-5665

V- 764~ FIRE  (3473)

!

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
Attn+ Accounts Payable

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

UNITED ENGINEERS & CONSTRUCTORS INC
Northeastern Operations

100 Summer Street

Boston, MA 02110

Attn M G Simpson

617-422-5379

CONSIGN TO

Seller must contact An-Mar International inc

for shipping

instructions by telephoning Mr Franz Fassbender at

Tel No (210) 313-1300 - Fax No (201) 313-9564
ROUTE VIA BUYER'S FREIGHT FORWARDER
ITEM  QUANTITY DESCRIPTION PRICE

Duplex Scanner Cooling Blower System

SCANNERS FOR PULVERIZER BURNERS/HIGH PRESSURE BOILERS ONLY

$118,597 00

2 1 set Mount silencer & filters in upright position 700 00
3 2y Boirler Flame Scanner Cabainets inc
4 42 Infrared Red Flame Scanners, part #48PT1-9003 inc
5 42 Scanner Cables at 100 meters each 9,544 50
6 10 Maintenance Manuals i1n Russian & English inc

TOTAL FIRM PRICE

Above equipment pricing and parts only in accordance with Seller‘s proposal no
1 dated 10/29/92,

dated 10/23/92 and amendment no

$128,829 50

923192a
and fax dated 12/1/92

V Seller shall advise UE&C of the proper scanner location, based on burner drawings

Advise UE&C of any change to the burner air dampers and burner front plate

also advise UE&C of the hardware required to mount the scanners

UE&C s Specification No
10/6/92, shall apply

7419-001-252-7, dated 9/14/92 and Data Sheet 1 as Revised

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

L A Copy of thus Order must be BUYER TOTAL PRICE OF ORDER _V_/ Buyer
signed by Seller and returned UNITED ENGINEERS & CONSTRUCTORS INC $128,829 50 __ Requsitioner
within two weeks of receipt ! __ Expediter
ORDLR ACKNOWLEDGED ___ Accounting
BY BY ___ Field/MRR
11TLE MG pson PURCHASE ORDER NO __ Chent
DATE % 7419 001 252 7 — Other

Seller shall

et

&



llmled Engineers -

‘#Constructors PURCHASE ORDER
ilaytu-n Company
PAGE NO DATE REQN NO /BY PREPARED BY PURCHASE ORDER NO
o= 4 01-25-93 82564 /WEC tam 7419 001-252-8
SELLER S SHIPPING DATE THE ORDER NO RELEASE NO MUST APPEAR PE.
1/28/93 ON INVOICES CORRESPONDENCE SHIPPING
/ / PAPERS AND PACKAGES
FOB POINT MAIL THE ORIGINAL AND TWO (2) COP'ES OF INVOICES THE ORIGINAL SHIPPING

Ft Mills, S C

TERMS OF PAYMENT
Net 30 Days

SELLER
BALDOR MOTORS & DRIVES
65 South Turnpike Road
Wallingford, CT 06492
Attn Mr Edward Cowern
(203) 269-1354

PAPERS AND PACKING UST TO

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

ALL CORPESPONDENCE AND A COPY OF THE SHIPPING PAPERS AND PACKING
LIST MUST BE SENT TO

UNITED ENGINEERS & CONSTRUCTORS INC
Northeastern Operations

100 Summer Street

Boston, MA 02110

Attn M H Spaulding

617-422-5360

FUNHIGN TG Seller must contact An-Mar International Inc for shipping
instructions by telephoning Mr Franz Fassbender at Tel No (201) 313-1300,
FAX No (201) 313-9564

FGUTE VIA

BUYER S FREIGHT FORWARDER

ITLM  QUANTITY

DESCRIPTION PRICC

UNIT PRICE EXTENSION PRICE

1 3 DIRECT CURRENT MOTORS, $1,311 39 $3,934 17
per data sheet IC-21B
Sheet 13 and attached drawaings
MODEL #1810ATC
TOTAL FIRM PRICE $3,934 17
a The successful Bidder will be responsible for full compliance with the Export

Administration Regulations of the U S

Department of Commerce, including the

assignment of an Export Control Commodity Number Classificatin, and securing a
validated export license, 1f required

B Upon each delivery, the commercial invoice accompanied by packing list must
clearly show the applicable ECCN and license designation (including general

license designation 1f applicable)

notices

destination Mongolia

to U s law 1s prohibited’

and alsc show the following project control

"these commodities are licensed by the United States for ultimate
Diversion or dispositicon of these commodities contrary

T10S ORDER IS SUBJECT TO THE TERMS CONDITIONS AND SPECIFICATIONS AS STATED HEREIN

A Copy of this Order must be BUYER. TOTAL PRICE OF ORDER __ Buyer

signed by Selier and returned UNITED ENGINEERS & CONSTRUCTORS ___ Requsiboger

within two weeks of recerpt. INC. __ Expediter

I(;{((DBRA(IKNOWLEDGED' $3,934 17 _mﬁ
1

TITLE BY W 76/ /dgaw%‘j PURCHASE ORDER NO " Client

DATE. i i M;“ﬁ A 7419 001 2528 _Otber

(%L’ -

J Q@ Account No

7419 100«

ﬁ



& Construclors CHANGE ORDER #1
A Raythson Company
PAGE NO DATE REQN NO /BY PREPARED BY PURCHASE ORDER NO
TOF 02-19-93 89180/WEC tam 7419 001-252-10
SELLER S SHIPPING DATE THE ORDER NO RELEASE NO MUST APPEAR REL
ON iINVOICES CORRESPONDENCE SHIPPING
PAPERS, AND PACKAGES
FOB POINT MAIL THE ORIGINAL AND THREE (3} COFIES OF INVOICES THE ORIGINAL SHIPRING
Spr:.ng House, PA PAPERS AND PACKING UIST TO
TEAMS OF PAYMENT UNITED ENGINEERS & CONSTRUCTORS INC
Net 30 Days 100 Summer Street, Boston, MA 02110
SELLER Attn Accounts Payable

MOORE PRODUCTS COMPANY

100 Corporate Place
Peabody, MA 01960

Attn Mr W C Cunningham
({508) 535-9512

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

UNITED ENGINEERS & CONSTRUCTORS INC
Northeastern Operations

100 Summer Street

Boston, MA 02110

Attn M G Simpson
617-422-422-5379

CONSIGN 7O Mongolian Emergency Heat and Power Project No 1
Mongolian Fuel and Energy Ministry
Ulaanbaatar, Mongolia
ROUTE VIA FREIGHT FORWARDER
liem Qty Description Total of Previous Order
$17,063 00
ADD THE FOLLOWING
Unit Prace Ext Price
9 2 Pulverizer Outlet Pressure - Moore Model $ 990 00 $ 1,980 00
340D1AS12BNNNNN Mycro XTC differential
pressure transmitter with a 4 to 20 ma output
10 Credit for return of P O Item No 2 ($1,980 00)
Moore Model 340D2AH12BNNNNN
Original Moore Invoice No 307225 12/7/92
11 2 Restocking charge (25%) for return $ 247 50 S 495 00
TOTAL ADD $ 495 00
Ship returned product to
Moore Products Company
Sumney Town Pike
Spring House, PA 19477
Attn Bob Wagener
USE Mongolian Emergency Heat and Power Project No 1
A Copy of this Order must be BUYER. TOTAL PRICE OF ORDER (Rev ) __ Buyer
signed by Scller and returned UNITED ENGINEERS & CONSTRUCTORS __ Requisitioner
within two weeks of recerpt. INC. ___ Expediter
ORDER ACKNOWLEDGED $17,558 00 ___ Accounting
BY W ’/ ) ~ Field/MRR
TITLE. BY PURCHASE ORDER NO _ Client
DATLL 7~ MG Sumpson ”/ 7419 001 252 10 — Other
N / /ﬂ J O Account No

7419 100g4,



Uniled Engineers
& Constructors PURCHASE ORDER
‘ll'lqﬂnolCmmmw
PAGE NO DATE REQN NO /8Y PREPARED BY PURCHASE ORDER NO
10F g 11-10-92 92556 /WEC tam 7419 001-252-10
SELLER S SHIPPING DATE THE ORDER NO AELEASE NO MUST APPEAR REL
ON INVOICES CORRESPONDENCE SHIPPING
Various - As Noted Below PAPERS, AND PACKAGES
FOB POINT MAIL THE ORIGINAL AND TWO (2) COPIES OF INVOICES THE ORIGINAL SHIPPING
Various - As Noted Below PAPERS AND PACKING UST TO
TERMS OF PAYMENT UNITED ENGINEERS & CONSTRUCTORS INC
Net 30 Days 100 Summer Street, Boston, MA 02110
SELLER Attn Accounts Payable
MOORE PRODUCTS COMPANY ALL CORRESPONDENCE AND A COPY OF THE SHIPPING PAPERS AND FACKING
100 corporate Place UST MUST BE SENT TO
Peabody, MA 01960 UNITED ENGINEERS & CONSTRUCTORS INC
Attn Mr W C Cunningham Northeastern Operations
(617) 245-5414 100 Summer Street
Boston, MA 02110
Attn M H Spaulding
617-422-5360
CONSIGN TO

Seller must contact An-Mar International Inc for shipping
instructions by telephoning Mr Franz Fassbender at

Tel No (201) 313~1300 -~ FAX No (201) 313-9564
ROUTE VIA FREIGHT FORWARDER
Item Quantity Description
SPARE PARTS FOR NEW CONTROLS FOR PULVERIZER AIR DAMPERS
. Unat Price Ext Prace
1 4 RTD’s with well and mounting coupling. Part
No 20028-48 with the U = 8" and T = 16"
dimensions $187 00 $748 00
2 2 Pulverizer Outlet Pressure - Moore Model

340D2AH12BNNNNN Mycro XTC Differential

Pressure Tramemitter with a 4 to 20 ma

output $1,100 00

S

3 2 Pulverizer Fan Outlet Temperature Transmitter

Model 344BNNNNN Mycro XTC with a 4 - 20 ma

output $740 00 $1,480
4 1 Handheld Communicator P/N 15965-665 $1,350 00 $1,350
5 1 Pulverizer Fan Outlet Temperature Electronic

Indicating Station which will accept two 4 -
20 ma input and display both temperatures

Model 372E11NN $520 Q0 $520
6 4 Moore Model 352EAN1INNF Single Loop Controller

with pulse ocutput (two programmed with 7419-IC1

and two with 7419-IC4) $1,700 QO $6,800

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

A Copy of this Order must be BUYER. TOTAL PRICE OF ORDER __ Buyer
signed by Seller and returned UNITED ENGINEERS & CONSTRUCTORS — Requisitioner
within two weeks of receipt. INC. __ Expediter
ORDER ACKNOWLEDGED $17,063 00 ___ Accounting
BY \ﬂ __ Feld/MRR
TITLE BY PURCHASE ORDER NO __ Chent
DATE. /»aﬂ uidin 7419 001 252 10 —Other ____
N dLed ;51

J O Account No 7419 901

00
0o

00

00
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Uniled Engineers

& Gonslruclors PURCHASE ORDER
‘ Raylseen Company
PAGE NO SELLER REL PURCHASE ORDER NO
2 oF g MOORE PRODUCTS COMPANY 7419 001 -252-10
Item Quantity Description
Unit Praice Ext Price
7 2 Moore Model 352EANINDF Single Loop
Controller with pulse output and RTD
input and programmed with 7419-IC2 §2,000 00 $4,000 00
8 1 Acopian R24M9-230 Redundant power supplies
220 VAC 50 Hz to 24 VDC, rack mount $§1,600 00 $1,600 00
Subtotal $18,698 00
Moore Products Discount (51,635 00)
TOTAL FIRM PRICE $17,063 00

Origin of Goods

U S Origin

licable Documents

The following 1s incorporated in this purchase order with the same force and effect as 1if

they were given in full text Upon request, the Purchaser will make their full text
avairlable

A FAR CLAUSES

(Xy 52 202-01 Definitions (APR 1984)

(X) 52 203-01 Officials Not to Benefit (APR 1984)

(X) 52 203-03 Gratuities (APR 1984)

(X) 52 203-05 Covenant Against Contingent Fees (APR 1984)

(X) 52 203-07 Anti~Kickback Procedures (APR 1984)

(X) 52 204-2 Security Requirements (APR 1984)

(X) 52 204-3 TaXpayer Identification

(X) 52 212-13 Stop-Work Order (APR 1984)

& Alternate I

(Xy 52 215-01 Examination of Records by Comptroller
General (APR 1984)

(X) 52 215-02 Audit-Negotiation (APR 1984)

(X) 52 215~-22 Price Reduction for Defective Cost or
Pricaing Data (APR 1984)

(X) 52 215-24 Subcontractor Cost or Praicing Data (APR 1985)

(X) 52 216-07 Allowable Cost and Payment (APR 1984)

(X) 52 216 11 Cost Contract - No Fee (APR 1984)

(X) 52 219-08 Utilization of Small Business Concerns and
Small Disadvantaged Business Concerns (APR 1984)

(X) 52 219-09 Small Business and Disadvantaged Business
Business Subcontracting Plan (APR 1984)

(X) 52 219-13 Utilization of Women Owned Small Business (APR 1984)

(X) 52 222-02 Payment for Overtime Premiums (APR 1984)

. (X)y 52 222-03 Convict Labor (APR 1984)

(X) 52 222-26 Equal Opportunity (APR 1984)

(X) 52 222-28 Equal Opportunity Preaward Clearance of
Subcontracts (APR 1984)

(X} 52 222-35 Affirmative Action for Special Disabled and
Vietnam Era Veterans (APR 1984)

(X)y 52 222-36 Affirmative Action for Handicapped Workers
(APR 1984)

A
5
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Uniled Engineers
& Gonstructors PURCHASE ORDER
.A Raythson Company
PAGE NO DATE RLQN NO /BY PREPARLD BY PURCHASE ORDER NO
1 OF 4 12-09-92 52697/MD tam 7419 Q01-252-11
SELLER S SHIPPING DA1C THE ORDER NO RELEASE NO MUST APPEAR REL
12-15-92 ON INVOICES CORRESPONDENCE, SHIPPING
PAPERS., AND PACKAGES
FOB POINT MAIL THE QRIGINAL AND TWO (2) COPIES OF INVOICES THE ORIGINAL SHIPPING

Pittsburgh, PA

TERMS OF PAYMENT
Net 30 Days

SELLER
MSA INTERNATIONAL
P O Box 426
Pittsburge, PA 15230
Attn Mr Rick Veasey
(412) 967-3231

PAPLRS AND PACKING LIST TO

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

ALL CORRESPONDENCE AND A COPY OF THE SHIPPING PAPERS AND PACKING
LIST MUST BE SCNT TO

UNITED ENGINEERS & CONSTRUCTORS INC
Northeastern Operations

100 Summer Street

Boston, MA 02110

Attn M G Simpson
617-422-422-5379

CONSIGN TO Seller must contact An-Mar International Inc for shipping
instructions by contacting Mr Franz Fassbender at
Tel No (201) 313-1300
FAX No (201) 313-9564

ROUTE VIA

Buyer ‘s Freight Forwarder

ITEM QUANTITY

DESCRIPTION PRICE

Unit Praice Ext Praice

MSA Microgard portable alarm units $1,195 05 $14,340 60
for methane (0-5%) & oxygen (0-25%)
detection including sample pump module
and rechargeable battery pack Alarm
unit Model 487135 including rechargeable
Nicad battery pack Model 482250
2 24 Rechargeable battery pack PN482255 $145 08 $3,481 92
3 12 Battery charger 229 VAC 50 Hz PN635628 520 87 $250 44
4 12 Vinyl carrying case PN478529 $20 69 $248 28
5 2 Model R calibration check kit PN476609 $153 92 $306 04
for use with pump module including flow
control PN459948 and adapter hose PN449401
6 12 Calibration check gas, 2 5% methane in ayrr $113 92 $1,367 04
PN491041 95 liter bottle
TOTAL FIRM PRICE $19,995 18
bbove pricing reflects 7% discount
THIS ORDER IS SUBJECT TO THL TERMS CONDITIONS AND SPECIFICATIONS AS STATED HEREIN
A Copy of thus Order must be BUYER TOTAL PRICE OF ORDER ___Buyer
signed by Seller and retumed UNITED ENGINEERS & CONSTRUCTORS — Requsiioner
within two weeks of receipt INC ___Expediter
ORDER ACKNOWLEDGED L , K . $19,995 18 — Accounting
BY — ] ___Field/MRR
TMLE BY ?/) f*7l \J Ly FMT\/ PURCHASE ORDER NO — Chent
DATE G “Simpson y 7419 001 252 1 —Other ___
a<-asys
AY /‘) /M,

J 0 Account No 7419 001 gﬁ



PORTABLE GAS MONITORS
SPECIFICATION SHEET

JOB NO 7419 002 COMP _BY MAD SHEET
REV _NO O DATE  172-3-92 SPEC_NO 252-2-1ICI0A
CLIENT Mongolian Peoples Republic

PROJECT Critical Spare Parts

THE ATTACHED SPECIFICATION SHEET NO. 252-2-1C10A IS AN INTEGRAL
PART OF THIS SPECIFICATION.

USER LOCATYON

The portable gas monitors will be used 1in Mongolia. All
recommendations for spare parts shall consider the impact of
delivery to this location as well as the shelf life of any
consumables

FUNCTION

The function of the portable gas monitors i1is to sense the presence
and/or build up of methane concentrations in a lignite mine, to
sense a deficiency of oxygen, and to provide visual and audible

alarm indications to warn personnel when unsafe conditions exist or
develop

EQUTIPMENT REQUIREMENTS

Sensors

Each sensor shall include a detachable rechargeable battery power

pack, an integral sample pump, and elements to monitor for the
presence of methane and oxygen

Self contained diagnostics shall monitor the "health" of the
monitor and alarm any fallures Each sensor shall 1include an
audible and visual alarm indication which are actuated at a preset
increase 1n percentage methane concentration level, at a preset
decrease 1n percentage oxyden concentration level, at a low battery
condition, upon a failure of the monitor, or upon a failure of the
sample pump.

Mongolia
Portable Gas Monitors
Page - 1



Enclosures
The sensor housing and all 1integral attachments shall meet
Underwriter Laboratories, Inc. requirements for intrinsic safety as

necessary for Class I, Groups A, B, C, and D, and shall be flame
and RFI resistant

The housing shall include a digital or analog meter readout to
display the methane/oxygen concentrations.

Provide a suitable carrying case for each sensor/pump assembly
unit.

Power Requirements

The electrical supply for all equipment shall be a sealed
rechargeable detachable battery pack.

Alarms and Displays

The monitor shall display the concentration of methane gas by
volume 1n percent.

The monitor shall display the concentration of oxygen in percent.

The monitor shall alarm at a factory preset value (increasing) of
20% LEL for methane gas concentration.

The monitor shall alarm when the methane concentration is beyond
the calibration range of the sensor

The monitor shall alarm at a factory preset value (decreasing) of
(VENDOR TO ADVISE PERCENTAGE) for oxygen concentration

The monitor shall alarm upon failure of the sensor and upon failure
of the sample pump.

Mongolia
Portable Gas Monitors
Page - 2



Vendor Shall Provide the Following Information:

Technical Information

Data regarding:
sensor life (mean time to failure, replacement), minimum one
year required
sensor replacement (mean time to repair)
sensor calibration
time to calibrate
recommended frequency of calibration
on hand spare parts recommendations 1in consideration of the
installation location (Mongolia)
100% sensor replacement, minimum, shall be included
unless there 1is a shelf life limitation
quantity of calibration kits, including
calibration gas cylinders
calibration gas cylinder shelf life
number of calibration cycles per cylinder
calibration procedure manual write-up
batteries used for battery pack
quantity of batteries per battery pack
battery size
battery type
spares for three years shall be 1included unless
there 1s a shelf life limitation
battery charger(s)
sufficient capacity shall be 1included to enable a
complete complement of batteries, one per active
element, to be simultaneously charged
provide charger power regulrements (available power
electrical supplies are 220V and 127V AC)
battery life (operating time with a full charge)
number of recharges recommended
time to fully recharge a "low" battery
description of methane sensor type and operating principle
descraption of oxygen sensor type and operating principle

Instruction Manuals

All instruction manuals shall be written in English and Russian per
specification requirements. If delivery of equipment 1s
significantly delayed by the requirement for Russian manuals,
bidder shall i1ndicate additional time (days) beyond the "equipment
ready for shipment date" for availability of manuals.

An exception to furnishing appropriate instructions/manuals 1in
Russian 1s not allowed.

Mongolia
Portable Gas Monitors
Page - 3

b



PORTAB GAS MONITORS
SPECIFICATION SHEET

JOBNO 7419002 COMP BY MD SHEET 1

REV NO O DATE 1204 92 SPEC NO 252 2IC10A
TAG NO

CLIENT Mongolian Peoples Repubhic AE 4000

PROJECT Cntical Spare Parts

GENERAL QUANTITY 12
LOCATION of MONITORS UNDERGROUND LIGNITE COAL MINE
SERVICE Refer to Note 8 PERSONNEL SAFETY
MANUFACTURER *
MODEL *
TYPE / ASPIRATOR MODEL * ! YES
No of HOURS Note 4 ¥
Portable Detector ®
RECHARGABLE BATTERY / TYPE YES /*®
SERVICE BATTERY OPERATED SEPARATE BATTERY PACK (Refer to Note 7)
CONDITIONS Time required for a full battery charge * HOURS
CONTINUQUSLY MONITORING YES
ALARM VISUAL & AUDIBLE YES
ELECTRIC CLASSIFICATION Enclosure NEMA ° Refer to Note 3
LOW BATTERY ALARM YES
Response Time to Gas Methane/02 * * Seconds
Operating Temperature Range *
BODY MATERIAL *
ENCLOSURE o Refer to Note 3

Weight of the Detector with Battery & Aspirator ®

Dimensions of the Detector Battery Aspirator Assembly °

MEASUREMENT TYPE OF GAS / RANGE METHANE / 0 5% (BY VOLUME) %
TYPE OF GAS / RANGE OXYGEN/ 0 25%
OTHER TYPES OF GAS NOTE 2 *
Aspirating Pump Type of Pump *
Battery Operated SEPARATE BATTERY PACK (Refer to Note 7}
ELECTRIC CLASSIFICATION Enclosure NEMA * Refer to Note 3
LOW BATTERY ALARM YES
Alarm Visual & Audible YES
SET POINT ADJUSTMENT IN /EXT INTERNAL
Alarm SET POINT Fixed Methane / 02 20% LEL Inc / * % Dec
ACCESSORIES BATTERY CHARGER (S} YES FOR ® VAC 1 PHASE/ 50 Hz Refer to Note 6&7
DETECTOR No of BATTERY Sets per Detector 3 per detector Suitable for 3 years mimimum hfe
Calibration Kits Suitable for 3 years  Refer to Note 5
ACCESSORIES BATTERY CHARGER (S) YES FOR ®* VAC 1 PHASE/B0 Hz Refer to Note 6&7
PUMP No of BATTERY Sets per PUMP 3 per pump - Suitable for 3 years minimum life
NOTES 1 PROVIDE A CORROSION RESISTANT METAL TAG WITH NO EMBOSSED ON

IT ATTACHED TO THE INSTRUMENT

Seller shall advise if any other type of gas should be monitored

Explosion Proof or Intrinsically Safe Design for coal mines

Number of hours of continuous operation after a full battery charge

Battery charger shall be suitable for charging (min of) 12 sets of battenies simultaneously

Automatic recharge of battery with 127 or 220 VAC 50 Hz 1 Phase avaiable

2

3

4

5 Advise time required to cahbrate frequency of cahbration

6

7

8 The portable unit shall be self contained and battery operated
{

* ) SELLER TO FURNISH FINAL INFORMATION

AE 40008 XLS phce 4
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A Bayrisasn Company

PURCHASE ORDER
GE NO DATE REQN NO/BY PREPARED BY PURCHASE ORDER NO
5 |2/17/93 89367 /pc MHS 7419.001~-252-14

SELLER § SHIPPING DATE

3/S/93 a# L

THE ORDER NO RELEASE NO MUST APPEAR

REL
ON INVOQICES, CORRESPONDENCE, SHIPPING

FOB POINT
FOB-BORDER ( NAUCHKI)

TERMS OF PAYMENT
SEE BELOW

SELLER

PAPERS, AND PACKAGES
MAIL THE ORIGINAL AND TWO (2) COPIES OF INVOICES, THE ORIGINAL SHIPPING
PAPERS, AND PACKING LIST TO

SEE ARTICLE NO. 2 BELOW

GPZ Company

Prospect Mira 52
Moscow, Russia 129041
Attn: Mr. V.M. Khramov
Tel 288-40-05

Fax 288-95-55

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

SEE ARTICLE NO. 2 BELOW

CONSIGN TO

MONGOLIAN FUEL AND ENERGY MINISTRY,
ATTN MINISTER JIGJID

BAGGA POIRUU 6 ULAANBAATAR-46, MONGOLIA

ROUTE VIA RAIL
ITEM QUANTITY DESCRIPTION PRICE
PRICE
ITEM OQUANTITY DESCRIPTION UNIT PRICE EXTENSION
1 8 Pulverizer Drive Pinion Bearings $1,325 00 $10,600.00
Bearing No 3003264, International
Bearaing No. 23264
TOTAL FIRM PRICE DELIVERED $10,600 00
THIS ORDER IS SUBJECT TO THE TERMS, CONDITIONS, AND SPECIFICATIONS AS STATED HEREIN
A Copy of this Order must be BUYER TOTAL PRICE OF ORDER ___Buyer
signed by Seller and returned UNITED ENGINEERS & CONSTRUCTORS INC —_ Requsitwoner
withm two weeks of recaipt. — Expediter
ORDER/ACKNOWLEDGED 10, 600 00 — Accounting
BY v & ,40“% 519 __ Fidd/MRR
TITLE Zr M H SPAULPING PURCHASE ORDER NO ___Chent
DATE ,;‘ z :;[ 22 7419 00 252-14 —— Other
J O. ACCOUNT NO. 7419.100

=49
—e,



& Gonslruelors
A Raytiaen Company
¢ PURCHASE ORDER
PAGE NO DATE REQN NO /BY PREPARED BY PURCHASE ORDER NO
1 0F 5 2/16/93 89370/pc MHS 7419 001-252-16
SELLER S SHIPPING DATE THE ORDER NO RELEASE NO MUST APPEAR REL
3 /3 0 / 93 ON INVOICES CORRESPONDENCE SHIPPING
PAPERS, AND PACKAGES
FOB POINT MAIL THE ORIGINAL AND TWO (2} COPIES OF INVOICES THE ORIGINAL SHIPPING
FOBR-BORDER ( NAUCHKI ) PAPERS AND PACKING LIST TO
TERMS OF PAYMENT SEE ARTICLE NO 2 BELOW
SEE BELOW
SELLER

Volgomash ( Syzran Mac hlne—buj_ldlng Plant ) ALL CORRESPONDENCE AND A COPY OF THE SHIPPING PAPERS AND PACKING LIST
Gydroturbinnaya Str No 13 MUST BE SENT TO
446010 Syzran, Samarskaya Oblast, Russia
Attn Mr Lev Yu Tukharainov SEE ARTICLE NO 2 BELOW
Tel (84643) 78-4-00
Fax (84643) 73605

CONSIGN TO

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

ROUTE VIA RAIL
ITEM  QUANTITY DESCRIPTION PRICE
PRICE
EM QUANTITY DESCRIPTION UNIT PRICE EXTENSION
1 1 Pinion Gear per Spec No 3-61145
2 1 Crown Gear per Spec No 4650-04
3 1 Pinion Gear per Spec No 2B04 17 08-2
4 1 Crown Gear per Spec No $S£'B 04-09-03-0-03
TOTAL FIRM PRICE DELIVERED $78,000 00
o

AV -
. Ep (_ij«.\,uk}\(%(u 57 -2,)
hron972, 59y ot o rqudi ds
THIS ORDER 1S SUBJECT TO THE TERMS CONDITIONS AND SPECIFICATIONS AS STATED HEREIN

)(\ A Copy of thus Order must be BUYER TOTAL PRICE OF ORDER ___ Buyer
signed by Seller and returned UNITED ENGINEERS & CONSTRUCTORS INC ___ Reqmsitioner
within two weeks of receipt ___ Expedater
ORDER ACKNOWLEDGED M"? $78,000 00 ___ Accounting
% sy A & /24;) ! ~ Field MRR
TLE MH SPAULDING PURCHASE ORDER NO __ Chent
DATE 7419 001 252 16 — Other

@7 %/M 7 O ACCOUNT WO 7419 100

E

&)

<



& Gnnslruelors
A Raylisaon Comparny
. PURCHASE ORDER
PAGE NO DATE REQN NG /BY PREPARED BY PURCHASE ORDER NO
LOF g 11/27/92 86116/RS MHS 7419 001-259-3
SELLER § SHIPPING DATE THE ORDER NO RELEASE NO MUST APPEAR REL
ON INVOICES CORRESPONDENCE SHIPPING
12/15/92,0R SOONER IF POSSIBLE APERS . Ay DA abs
FOB POINT MAIL THE ORIGINAL AND TWO () COPIES OF INVOICES THE ORIGINAL SHIPPING
FOB~-BORDER (NAUCHSKI-SUHE-BATOR) PAPERS AND PACKING LIST TO
TERMS OF PAYMENT SEE ARTICLE NO 2 BELOW
SEE BELOW
SELLER

ZAGRANTECHCOMMUNSTROY ALL CORRESPONDENCE AND A COPY OF THE SHIPPING PAPERS AND PACKING LIST
BAGDAN KHMELNITSKY STR, 2/15 MUST BE SENT TO
MOSCOW, 101000, RUSSIAN FEDERATION
ATTN VIKTOR KOZLOV SEE ARTICLE NO 2 BELOW
TEL 925 7070

CONSIGN TO

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

ROUTE VIA RAIL
ITEM  QUANTITY DESCRIPTION PRICE
PRICE

. ITEM QUANTITY DESCRIPTION UNIT PRICE EXTENSION

1 VARIOQUS BEARINGS( SEE ATTACHMENT A FOR UNIT PRICE $81,940 14

BREAK OUT)
TOTAL FIRM PRICE $81,940 14
THIS ORDER 1S SUBJECT TO THE TERMS CONDITIONS, AND SPECIFICATIONS AS STATED HEREIN
A Copy of this Order must be BUYER TOTAL PRICE OF ORDER __ Buyer
signed by Seller and returned UNITED ENGINEERS & CONSTRUCTORS INC ___ Requsitioner

withm two weeks of receipt

g __ LCxpediter
ORDER ACKNOAVLED By W %/V?é * $81,940 14 . ?cc]g/u;;[t;{n}%
‘ BY _, A a“éZ’; e
TITLE . MY SPAULDIN v PURCHASE ORDER NO " Chent
DATE Z e/ G 7419001 259 3 ___ Other
- — NO 7419 100
C rrtecicblse s, M J O ACCOUNT
:.,( é&«,}*z/)
Ll ey

3«?2‘//,3\ 7”’
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_~rTo"eHue v I
3 :0d4..8KTY B 59-853/426-036 -34-92
oT JIQHE 1992,
venIy 30 M 3arpaHTeXhOMMYHCTDOR!
VMockza (Tpomasen) i MBTX “Cowmi-
mmercy T, JieE~-narcp (Toxymarerns)

COEUAQUKALONA

NOIIMAIHUKOB, IOIIeRAIMX HOCTaBhe B MOKTOJIID IO
BHIISYXA3aKHOMY hOETDAKTY

R OGozn 1 "Ex.uaM Xon-=o éeii sg ' uymmgmi
1/n O3Ha49EeHus _ Sm.usM.  Hon-3 : ngn.éMA . IOJ.
L 4 J 4 o) B
I. 3I2A T 317 5,70 I8C6,90
2. 93518 ="'= 24 19,5 468,00
3 53522 ~'= 43 31,00 1333, 00
4, 53524 - 63 47,30 2601,90
S 3928A "= 48 57,30 2750,40
6. 35304 -'"= o4 69,80 3769,20
7 35324 -l 44 89,30 3929,20
8. 3536 e 6 113,80 718,80
9. 3538 =" I2 145,90 1750,80
I0. 35404 ='"= I3 174,00 2262,00
II. 53615 " I6 21,20 350,40
I2. 53618 - 95 30,90 2966, 40
13. 536I4K == 2 18,30 36,60
T4, 53620 == 26 41,70 1084,20
15, 3626K == 43 91,70 3%943,I0
I 36284 == IS 116,70 2217,30
17, 3630A == I3 143,80 1869,40
18. 3634A == 4T 198,00 8I18,00
IS. 36404 -"- I7 318,60 54716,20
20. 36444 ~"= 4 364,70 1458,80
2. 3652 =" 7 708,60 4960,20
22, 731IK ~"— 29 677,30 I19641,70
23. 135284 ~"= 4 107,70 430,80
24. I3630A " I0 213,80 2188,00
23. S0206A~T ~!'= 7 0,22 6,44
23, C02I3 == 10 4,C0 40,00
27, 53813 == I 30,20 30,¢0
~3. e03I1A% - 25 7,20 139,20
(7



D

I 2 3 4 5
=2, TI35324 7 4 £9,4 350
0. 13618 == 4 31,00 13¢
3I. II3634AHY - 8 188,30 I5&
32. 804704 X5 " 5 0,50 p
3. 1176724 I - 10 35,20 362
34, 3003156 -"- S 264,50  I767
39 3003164 M 2 409,20 818
35. 3003744 - 2 240,70 487
37, 4024107 ~"- 4 2,20 8
c8. 4024110 ~"- 5 4,20 21
R 4024112 -~ 6 1,70 28
40. 4024113 M- 6 5,20 31
Uroro 81940,

(BOCeMpIeCAT OIHA THCAYE TEBSTHCOT CODOX
14/100)nonnapos CHA.

Hacrommee [IpwioAenme Jo I gBIAETCA HEOTHEMIEMOZA YaCT:i
KOmTDaKTa B 59-863/426-036 - El-92/02
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CHANGE ORDER #1

10F g 12-22-92 23776 A

PAGE NO DATE REQN NO /BY PREPARED BY PURCHASE ORDER NO

tam 7418 001-259-3

SELLER S SHIPPING DATE

12/15/92 or sooner 1f possible

THE ORDER NC RELEASE NO MUST APPEAR REL
ON INVOICES CORRESPONDENCE SHIPPING
PAPERS, AND PACKAGES

FOB POINT MAIL THE ORIGINAL AND TWO {2) COPIES OF INVOICES THE ORIGINAL SHIPPING
fob border (NAUCHSKI-SUHE-BATOR) PAPERS AND PACKING LISTTO
TERMS OF PAYMENT See Article No 2 Below
see below
SELLER

ZAGRANTECHCOMMUNSTROY

BAGDAN KHMELNITSKY STR, 2/15
Moscow, 101000, Russian Federation
Attn Viktor Kozlov

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

See Article No 2 Below

CONSIGN TO

Mongolian Fuel and Energy Ministry,
Attn Minister Jigjad

ROUTE VIA rail

Bagga Poiruu 6, Ulaanbaatar-46, Mongolia

ITEM QUANTTY

DESCRIPTION PRICE

Change and incorporate the following

Reference second paragraph "For each

. For each shipment (cargo), the
eirther FAXing or via overnaght

the following

under Article 2 in the original purchase order-
shaipment * and replace with the following

Seller shall provide the above listed documents by
air shipment, through TNT Worldwide Express or DHL to

United 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

Delete paragraph three (3) "Upon receipt of the above listed " of Artaicle 2 in 1ts

entirety

. A Copy of this Order must be BUYER. TOTAL PRICE OF ORDER (Rev) | __ Buyer

signed by Seller and returned UNITED ENGINEERS & CONSTRUCTORS —_ Requsitioner

within two wecks of recerpt. INC. ___ Expediter
ORDER ACKNOWLEDGED $81,940 14 ___ Accounting

BY " Ficld/MRR

TITLE. BY _ U ,4&,./%,\, PURCHASE ORDER NO " Client

DATE. M. gpaulding 4 7419 001 259 3 —Other _____
/Géz(?? J O Account No. 7419 001




Unilted Engineers
& Gonsiruclors CHANGE ORDER #2

. A Raytisnon Company

PAGE NO DATE REQN NO /BY PREPARED BY PURCHASE ORDER NO
10F 1 01-17-93 £g730 tam 7419 001-259-3
SELLER S SHIPPING DATE THE ORDER NO RELEASE NO MUST APPEAR REL
01/15/93 ON INVOICES CORRESPONDENCE SHIPPING
/15/ PAPERS, AND PACKAGES
FOB POINT MAIL THE ORIGINAL AND TWO (2) COPIES OF INVOICES THE ORIGINAL SHIPPING
border (Nauchski-Suhe-Bator) FAPERS AND PACKING LISTTO
TERMS OF PAYMENT See Article No 2 Below
See Below
SELLER
ZAGRANTECHCOMMUNSTROY ALL CORRESPONDENCE AND A COPY OF THE SHIPPING PAPERS AND PACKING
Bagdan Khmelnitsky Str, 2/15 LIST MUST BE SENTTO
Moscow, 101000 Russia
Attn Viktor Kozlov
925-7070 See Article No 2 Below
CONSIGN TO
ROUTE VIA
ITEM QUANTITY DESCRIPTION PRICE

REVISE AND INCORPORATE THE FOLLOWING UNDER ARTICLE NO 4

Reference third paragraph, "These payments shall be made " should read as follows

1

$3,500 00 of the first 20% payment shall be remitted to the State Bank of
Mongolia, International, Account No 053154

Address Torgovaya, 6
Ulaanbaatar, Mongolia
Telex 241 or 29334 UISBLMN
Contact Person - Mrs Dambu
Phone - 27048

2 $1,650 00 of the first 20% payment shall be remitted to the correspondent’s
account 3-95-75-730 CHIPSUID 315784 of INCOMBANK, Moscow branch "Tchistiye Pruda"”
in Bank Ameraican International, New York in favor of Zagrantechcommunstroy
specifying 1ts account 003070017/001073014, Code S W I F T BICIWKOSUMM

3 All remaining amounts of the 20% and final 80% will be remitted to Priorbank in
ABN AMROBANK/OSTERREICH/AG 1n favor of Minsk Bearing Plant, Byglorussia  Account
of Priorbank in ABW AMRO BANK/OSTERREICH/AG 1s 21255008
Address Scholtenring 35, A-1011l, Wien Austraia

Telex 1-35606

Phone /0222/31306

Contact Person - Vera Schturmann
A Copy of this Order must be BUYER. TOTAL PRICE OF ORDER (Rev ) ___Buyer
signed by Seiler and returned UNITED ENGINEERS & CONSTRUCTORS ___ Requisitioner
within two weeks of receipt. INC. ___ Expediter
ORDER ACENOWLEDGED $81,940 14 — Accounting
BY ___ Ficld/MRR
TITLE. BY /% 7. Wdéﬁf,‘j PURCHASE ORDER NO __ Client
DATE. M.H.fSpauldmg -~ 7419001 259 3 . Other ____

G,w./ = /U/Jﬂ, 7 0. Account No 7419.100

(o0



UniledEnginesrs
o Gonsirudiors

CHANGE ORDER # 3

A Enythssa Company 1 of 2
PAGE NO DATE REQN NOZY PREPARED BY PURCHASE ORDER NO
toF - 2/7/93 77783 mhs 7419 001-259-3
SELLEX 8 SHIPPING DATE THE ORDEX NO RELEASE NO MUST APPEAR XEL
1/26/93 ON INVOKCES, CORRESPONDENCE, SHIPPING
PAPERS, AND PACKAGES
MALL THE ORIGINAL AND ( 1 COPIES OF INVOICES, THE ORIGINAL SHIPPING

Border (Nauchskaiéogﬁe—bator

TERMS OF PAYMENT
See Below

SELLER
ZAgrantechcommunstroy

Bagdan Khmelnitskv Str, 2/15
Moscow, Russia 101000

attn Viktor kozlov

925-7070

PAPERS, AND PACKING LIST TO-

See Article No 2 Below

ALL CORRESPONDENCE AND A COPY OF THE SHIPPING PAFERS AND PACKING LIST

MUST RE SENT TO-

See Article No 2 Below

CONSIGN TO

Mongolian Fuel and Energy Ministrv, Bagga Poiruu 6, Ulaanbaatar-46, Mongolia

Attn Minister Jigjid
ROUTE VIA Rail
’KTE“ QUANTITY DESCRIPTION TOTAL OF PEI110LS OFDER  rrice
Q
INCYPPAR TE T-E FOL_0, T.C 81,940 14
1. tecording tc the reauesi of the Mongolian party 1tem 7311 K
na=11g price 07 3 19.641,70 1s excludeu from the Purcnese Oruer
end, conseguensly, she total Zirm price of the Orde: is cnanged
srom ¢ A1.940.14 to 3 62.2098.44.
Rererence Zirasl page of ine Purcneme Orger "Toial Jirm price...
snould pe a=s 2clilows

"Total Ilrm prace

$ 02.298.44

Revise and incorporate the following under A .cle Mo 4

~
&
—

$ 4.750.00 of the first 20% payment conmisting of $ 3.500.00
that were to ve renitted to the Stale Bank of Mongoli

~ional Accoant No.053154/ and $ 1.250.00 tnat we zZot . ~om $1.650.C0

finterna-

efter diminishang the total Zirm price of %ne Purchase Orasr and
that were to be remitted to correspondent's accoun* 3-95-~75730

CHIP3UID 315784 of Incomoanx, Moscow branch "Tchas%iye Prudi' in
Benk American Internz=tional, New-York, should be remitted to In-

comoans, Moscow, to the Account 003070017 in favolr of ZAGRANTLCH-

COMAMUNSTROY .
Addreas of the BRanc:

Nametiina 14-1,

Moscow 117420, Rusaia

Telex 411700 PTB U EICBANK
Fax /095/ 331 88 33

Phone /095/ 332 06 99




UnitedEngl
o Gonsirechors

neasrs

CHANGE ORDER # °

A Copy of thus Order must be
ngned by Seller and returmed
withan two weeks of recapt.
ORDER ACKNOWLEDGED-
BY
TITLE.
DATE.

rorm 4425 11/%1

BUYER.

A Eaythssa Corpany

2 of 2
. ? PA25ENO DATE XEQN NO./BY PREPARED RY PURCHASE ORDER NO
Yor
SELLEX S SHIMMING DATE THE ORDER NO RELEASE NO MUST APPEAR
ON INVOKCES, CORRESPONDENCE, SHIPPING
PAPERS. AND PACKAGES
FOB POINT MAIL THE ORIGINAL AND ( ) COPES OF INVOKCES, THE ORIGINAL SHIPPING
FAPERS, AND PACKING LIST TO-
TERMS OF PAYMENT
SELLER

ALL CORRESPONDENCE AND A COPY OF THE SHIPPING PAPERS AND PACKING LIST
MUST 3E SENT TO-

CONSIGN TQ

ROUTE VIA

ITEM QUANTITY DESCRIPTION ~OTAL OF P2 TOLS ORDER PRICE

3. The remsining asmount of tne 20% i.e. $ 7.710.00 and tne final

30% 1.2. 2 ~-9.333.,44 spould be rermitted to Pricrbana In ABN AWRO-

BANK /CQETZ3RTICH/ 40 in favour of Minak Bearing Plant, 3yeloruss=ia,

The Benk date are specifiea 1n tne Chenge Crder Yo.2 /p.3/.

TUTAL PRICE OF ORDER (Rew ) __B.y-'
UNITED ENGINEERS & CONSTRUCTORS INC. —. Requmaromer
62,298 44 —_ Accountieg
BY MW%%% 2022  FedMRR
M H SPAUKDING & FURCHASE. ORDER MO -
74619 001-259-3 | _Other _____

6«77////6/

T 0 ACTOTNT YD



& Conshrucltors CHANGE ORDER #1
. A Raytheen Company
PAGE NO DATE REQN NO /BY PREPARED BY PURCHASE ORDER NO
1OF g 12-22-92 F3776T tam 7419 001-267-2
SELLER S SHIPPING DATE THE ORDER NO RELEASE NO MUST APPEAR REL
ON INVOICES CORRESPONDENCE SHIPPING
12-725-9? or sooner 1f possible PAPERS, AND PACKAGES
FOB POINT MAIL THE ORIGINAL AND TWO (2) COPIES OF INVOICES THE ORIGINAL SHIPFING
fob border (NAUCHSKI-SUHE-BATOR) PAPERS AND PACKING LISTTO
TERMS OF PAYMENT See Article No. 2 Below
see below
SELLER
URAL FACTORY ALL CORRESPONDENCE AND A COPY OF THE SHIPPING PAPERS AND PACKING
St Titova, 11 LIST MUST BE SENT TO
r
G Ekaterinburg, 620003 Russaia
Attn Kolesnikov Yuriy Artemovich See Article No 2 Below
3432-25-14-43

CONSIGN TO

Mongolian Fuel and Energy Ministrv, Bagga Poiruu 6, Ulaanbaatar-46, Mongolia

Attn
ROUTE VIA

Minister Jigjad

rail

ITEM  QUANIITY

DESCRIPTION

PRICE

Change Seller’s name to the following

From Sverdlovsk Factory of Rubber Products

Ural Factory

® -

Change and incorporate the following under Article 2 in the original purchase order

Reference second paragraph "For each shipment .

" and replace with the following

For each shipment (cargo), the Seller shall provide the above listed documents by
either FAXing or via overnight air shipment, through TNT Worldwide Express or DHL to

the following

United 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
Delete paragraph three (3) Upon receipt of the above listed ' of Article 2 in 1ts
entirety
A Copy of this Order must be BUYER. TOTAL PRICE OF ORDER (Rev ) __ Buyer
signed by Seller and returned UNITED ENGINEERS & CONSTRUCTORS —_ Requitoner
within two weeks of recerpt. INC. __ Expediter
ORDER ACKNOWLEDGED §268,775 00 ___ Accounting
BY ,Zg . —__ Ficld/MRR
TITLE. BY % W - PURCHASE ORDER NO —_ Ctlient
DATE. __ = Mﬂﬁﬂﬁ s 7419 001 267 2 __Other _____
()/74%, —7_7// L) J O BAccount No 7419 001 l?}?



Uniled Engineers
& Gonslruclors

. A Raytleaen Company

CHANGE ORDER #1

Attn Kolesnikov Yuriy Artemovich
3432-25-14-43

PAGE NO DATE REQN NO /BY PREPARED BY PURCHASE ORDER NO
1P 12-22-92 Fr77¢6 tam 7419 001-267-}
SELLER S SHIPPING DATE THE ORDER NO RELEASE NO MUST APPEAR [ ReL
ON INVOICES CORRESPONDENCE SHIFFING
12/30/92 or sooner 1f possible PAPERS. AND PACKAGES
FOB POINT MAIL THE ORIGINAL AND TWO (2) COPIES OF INVOICES THE ORIGINAL SHIPFING
fob border (NAUCHSKI-SUHE-BATOR) PAPERS AND PACKING LISTTO
TERMS OF PAYMENT See Article No 2 Below
see below
SELLER

URAL FACTORY ALL CORRESPONDENCE AND A COPY OF THE SHIPFING PAPERS AND PACKING
St Titova, 11 LIST MUST BE SENT TO
G Ekaterinburg, 620003 Russaia

See Article No 2 Below

CONSIGN TO
Mongolian Fuel and Energy Ministry,
Attn Minister Jaigjaid

ROUTE VIA rail

Bagga Poiruu 6, Ulaanbaatar-46, Mongolia

TTEM  QUANITTY

DESCRIPTION PRICE

Change Seller‘s name to the following

From Sverdlovsk Factory of Rubber Products

. To Ural Factory

Change and incorporate the following
Reference second paragraph "For each
For each shaipment (cargo), the

eirther FAXing or via overnight
the following

under Article 2 in the original purchase order
shipment " and replace with the following-

Seller shall provide the above listed documents by
air shipment, through TNT Worldwide Express or DHL to

United 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

Delete paragraph three (3) "Upon receipt of the above listed " of Article 2 i1in 1its
entairety
A Copy of this Order must be BUYER. TOTAL PRICE OF ORDER (Rev ) __ Buyer
signed by Seller and returned UNITED ENGINEERS & CONSTRUCTORS __ Requisitioner
within two weeks of receipt. INC. ___ Expediter
ORDER ACKNOWLEDGED $280,850 00 ___Accounting
BY __ Field/MRR
TITLE. BY M H ‘ PUACHASE ORDER NO " Client
DATE. M.H. Sppulding “ 7419 001 267 1 _.Other ____
L4
W.# /db@ﬁ J O Account No 7419 100 (%bf



United Engineers
& Gonsliruclors

ARxyltisaon Company

PURCHASE ORDER

PAGE NO DATE REQN NO /BY

IOF g 11/26/92 94050/pC

SELLER S SHIPPING DATE
12/30/92,0R SOONER IF POSSIBLE

PREPARED BY PURCHASE ORDER NO
MHS 7419 001-267-1
THE ORDER NO RELEASE NO MUST APPEAR REL

ON INVOICES CORRESPONDENCE, SHIPPING
PAPERS, AND PACKAGES

FOB POINT
FOB-BORDER (NAUCHSKI~-SUHE~BATOR)

TERMS OF PAYMENT
SEE BELOW

SELLER
SVERDLOVSK FACTORY OF RUBBER PRODUCTS
ST TITOVA, 11
EKATERINBURG, 620003, RUSSIA
ATTN KOLESNIKOV YURIY ARTEMOVICH
TEL 3432-25-14-43

MAIL THE ORIGINAL AND TWO (2} COPIES OF INVOICES THE ORIGINAL SHIPPING
PAPERS AND PACKING LIST TO

SEE ARTICLE NO 2 BELOW

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

SEE ARTICLE NO 2 BELOW

CONSIGN TO

MONGOLIAN FUEL AND ENERGY MINISTRY,

ATTN MINISTER JIGJID

ROUTE VIA RAIL

BAGGA POIRUU 6, ULAANBAATAR-~46, MONGOLIA

ITEM QUANTITY DESCRIPTION PRICE

.gm QUANTITY DESCRIPTION

PRICE
UNIT PRICE EXTENSION

1 REPLACEMENT BELTING, GLUE, AND ROW RUBBER FOR $283,850 00
CONVEYOR ( SEE ATTACHMENT A FOR UNIT PRICE

BREAK OUT)
LESS NEGOTIATED DISCOUNT

TOTAL FIRM PRICE

($3,000 00)

$280,850 00

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

A Copy of this Order must be BUYER TOTAL PRICE OF ORDER __ Buyer
signed by Seller and returned UNITED ENGINEERS & CONSTRUCTORS INC ___Requsihoner
within two weeks of receipt ___ Expediter
280,850 00 — Accounting
BY WZ/X%“‘"&Z 7 »289. —_ Field/MRR
MH SPAULBING [ PURCHASE ORDER NO __ Chent
7419 001 267 1 __ Other

Gy FHY

®

J O ACCOUNT NO 7419 100



nrtheest Remon Oparalions

— Uniled Engineers

& Construclors NOV & 1992 PURCHASE ORDER
A Raythaeu Company
Surpkar ag ooy
PAGE NO ATE ! Ay PREPARED BY PURCHASE ORDER NO
10F 4 10-30-92 86117 /RMS tam 7419 001-5005
SELLER $ SHIPRPING DATE THE ORDER NO RELEASE NO MUST APPEAR REL
12/7/92 ON INVOICES CORRESPONDENCE SHIPPING
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 Richard Nowak
(716) 853-7500

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

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 SENT TO

UNITED ENGINEERS & CONSTRUCTORS INC
Northeastern Operations

100 Summer Street

Boston, MA 02110

Attn M G Simpson

617~422-5379

CONSIGN TO

instructions by telephoning Mr
FAX No (201) 313-9564

ROUTE VIA

Seller must contact An~-Mar International Inc
Franz Fassbender at Tel No

for shipping
(201) 303-1300,

ITEM  QUANTITY DESCRIPTION PRICE
PRICE
ITEM QUANTITY DESCRIPTION UNIT PRICE EXTENSION
1 29,630 STRIP CHART RECORDER PAPER as per the enclosed $2 71/roll $80,297 3
sample piece of recorder paper in Seller’s
possessaion The paper 1s 180 millimeters wide
The graph on the paper 1s 160 millimeters wide
divided into 100 spaces across the 160 millimeter
width The spacing of the lines across the paper
varires from left to right Please print the paper
with the exact same spacing as sample piece Every
twentieth (20) line shall be darker and the dark
lines including the edge lines shall be marked
across the paper from left to right with 1000,
1100, 1200, 1300, 1400, 1500 (per sample) The
length of paper per roll 1s 15 meters The paper
shall be printed with lines equally spaced along
1ts length Every other line shall be numbered
from 1 to 24 with numbers repeated The paper
shall be wound on Seller‘s cardboard tube #1153
The punching of the paper must be Option #1 as
shown below
&
\ q Plastic Fixture Circular punch on left
TuB8E - slotted punch on right
© =
$ @ g
- S
Chart travel through recorder
THIS ORDER IS SUBJECT TO THE TERMS, CONDITIONS, AND SPECIFICATIONS AS STATED HEREIN
A Copy of this Order must BUYER. TOTAL PRICE OF ORDER __ Buyer
UNITED ENGINEERS & CONSTRUCTORS — Requimtioner
INC. . Expediter
$80,297 30 — Accounting
VY dorgernO) — i
BY PURCHASE ORDER NO __ Client
S’ MG Sunpsét 7418 001 5005 —Other ﬂi@
GW ; 7 M '
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Uniled Engineers
& Gonstruclors PURCHASE ORDER
A Raytheen Company
PAGE NO SELLER REL PURCHASE DRDER NO
2 OF 4 GRAPHIC CONTROLS CO 7419 001-5005
ITEM QUANTITY DESCRIPTION PRICE

The paper must be wound on the tube with printed side out

Replace Russian catalog data (PEECTPOBblLIA No 1758 /\¢pﬁ,ﬂﬂrOCT 7826-82
P3016) with Graphic Controls Co identification markings

TOTAL FIRM PRICE $80,297 30

The successful bidder will be responsible for full compliance with the Export
Administration Regulations of the U § Department of Commerce, including the
assignment of an Export Control Commodity Number Classification, and securing
a validated export license, 1f required

Each Shipper‘’s Export Declaration Form (Form 7525-V) in any resulting
shipment shall be clearly marked with "Export Control Commodity Number 2E96G,
G-DEST" for the general license symbol or the validated export license number
1f applicable In addation, the commercial invoice and bill of lading must
show the project’s control notice “"United States law prohibits disposition of
these commodities to the (Former) Soviet Bloc, Labya, Laos, the People’s
Republic of China, North Korea, Vietnam, Cambodia or Cuba unless otherwise
authorized by the United States”

APPLICABLE DOCUMENTS
The following documents are incorporated in and made part of thisg Purchase Order

With the same force and effect as 1f they were given in full text
Purchaser will make their full text available

FAR

(X)
(X)
(X)
(X)
(X)
(X)
(X)
(X)

(X)

(X)
(X)

(X)
(X)
(X)
(X)

(X)

(X)
(X)
(X)
(X)

CLAUSES

52 202-01 Definitions (ARPR 1984)

52 203-01 Officials Not to Benefit (APR 1984)

52 203-03 Gratuities (APR 1984)

52 203-05 Covenant Against Contingent Fees (APR 1984)

52 203-07 Anti-Kickback Procedures (APR 1984)

52 204-2 Security Requirements (APR 1984)

52 204-3 Taxpayer Identification

52 212-13 Stop-Work Order (APR 1984)

& Alternate I

52 215-01 Examination of Records by Comptroller
General (APR 1984)

52 215-02 Audit~-Negotiation (APR 1984)

52 215-~22 Price Reduction for Defective Cost or
Pricing Data (APR 1984)

52 215-24 Subcontractor Cost or Pricing Data (APR 1985)

52 216-07 Allowable Cost and Payment (APR 1984)

52 216 11 Cost Contract - No Fee (APR 1984)

52 219-08 Utilization of Small Business Concerns and
Small Disadvantaged Business Concerns (APR 1984)

52 219-09 Small Business and Disadvantaged Business
Business Subcontracting Plan (APR 1984)

52 219-13 Utilization of Women Owned Small Business (APR 1984)

52 222-02 Payment for Overtime Premiums (APR 1984)

52 222-03 Convict Labor (APR 1984)

52 222-26 Equal Opportunity (APR 1984)

52 222-28 Equal Opportunity Preaward Clearance of

(X)

Subcontracts (APR 1984)

Upon request,

the

o



A Raytivaon Company
PAGE NO DATE REQN NO /BY PREPARED BY PURCHASE ORDER NO
10F 1 05-20-93 42989/PDC tam 7419 002-113-1
SELLER S SHIPRPING DATE THE ORDER NO RELEASE NO MUST APPEAR REL
ON INVOICES CORRESPONDENCE SHIPPING
PAPERS, AND PACKAGES
FOB POINT MAIL THE ORIGINAL AND TWO (2) COPIES OF INVOICES THE ORIGINAL SHIPPING
Alsip, Illinois PAPERS AND PACKING LISTTO
TERMS OF PAYMENT

UNITED ENGINEERS & CONSTRUCTORS INC
net 30 days 100 Summer Street, Boston, MA 02110

SELLER Attn. J. M McCormack

ANIXTER ALL CORRESPONDENCE AND A COPY OF THE SHIPPING PAPERS AND PACKING
905 Turnpike Street, Unit 9 LIST MUST BE SENT TO
Canton, MA 02021 UNITED ENGINEERS & CONSTRUCTORS INC
Attn. Mr Don Prescott Northeastern Operations
617) 828-3330 100 Summer Street
( ) Boston, MA 02110
Attn: J. M McCormack
617-422-5280
CONSIGN TO Seller must contact An-Mar Shippang Inc. for shipping
instructions by contacting Mr Franz Fassbender
Tel No (201) 313-1300
FAX No. (201) 313-9564
ROUTE VIA
Item Qty Description Previous Total of Order
$§ 297,591 16
INCORPORATE THE FOLLOWING
13 Delete line item no 2 overnight shipping charge from purchase order (540 00)
USE Mongolian Heat and Power Project No 1 - Scanner Blower Power Supply
A Copy of this Order must be BUYER. TOTAL PRICE OF ORDER (Rev ) ___ Buyer
signed by Seller and returned UNITED ENGINEERS & CONSTRUCTORS — Requisitioner
within two weeks of recerpt. INC. ___ Expediter
ORDER ACKNOWLEDGED $297,551 16 — Accounting
BY ___ Field/MRR
TITLE BY PURCHASE ORDER NO __ Chent
DATE. For M McChrmack 7419002 113 1 __ Other

¢
J O Account No 7419 200 lb\



Uniled Engineers

& Gonstruclors CHANGE ORDER #3
A Raytiseon Company
PAGE NO DATE REQN NO /BY PREPARED BY PURCHASE ORDER NO
10F 1 02-18-93 94220/sca tam 7419 002-113-1
SELLER S SHIPPING DATE THE ORDER NO RELEASE NO MUST APPEAR RAEL
ship to An~Mar for arraival no later than 2/16/93 g:;gg’ggiso g:gggx;gmenca SHIPPING
FOB POINT MAIL THE ORIGINAL AND TWO (2) COPIES OF INVOICES THE ORIGINAL SHIPPING
Alsip, Illinois PAPERS AND PACKING LIST TO
TERMS OF PAYMENT UNITED ENGINEERS & CONSTRUCTORS INC.
net 30 days 100 Summer Street, Boston, MA 02110
SELLER Attn J M McCormack
ANIXTER ALL CORRESPONDENCE AND A COPY OF THE SHIPPING PAPERS AND PACKING
905 Turnpike Street, Unit © LIST MUST BE SENT TO
Canton, MA 02021 UNITED ENGINEERS & CONSTRUCTORS INC.
Attn Mr Don Prescott Northeastern Operations
617) 828-3330 100 Summer Street
( ) Boston, MA 02110
Attn- J M McCormack
617-422~5280

CONSIGN TO

Seller must contact An-Mar Shipping Inc £for shipping
instructions by contacting Mr Franz Fassbender
Tel No (201) 313-1300

FAX No {201) 313-5564
ROUTE VIA FEDERAL EXPRESS
Item Qty Description Prewvious Total of Order
$ 296,032 16
. INCORPORATE THE FOLLOWING

Unit Prace Ext. Price
12 130 3/C #8 BRWG copper with ground, 600 volt, UL $ 1.29/LF $ 1,419 00

listed type TC Tray Cable
Overnight shipping charge (estimate) $ 40 00

USE Mongolian Heat and Power Project No 1 -
Scanner Blower Power Supply

ATl A0 Ches fﬂ,/)
LA Weorree Fr  fleon po Al
‘n Ths Lo L, .
CHMerersa Fion T4 PP e b

an SHYrz rhe tfoh/
e o] a3
:A,//, yht G 77

fred ar S72 [bs Ths 3
. A Copy of this Order must be BUYER. B Mu'c[\ 4o A-e-—v‘y ”> 94(:/
signed by Scller and returned UNITE) ENGINEERS & CONSTRUCTORS ’( /
within two weeks of reccipt. m/,\tflf— é)' /:I» orea
g:{tDBR ACKNOWLEDGED )77 777 / LEx press Ml §
= ey e B lvl\l’l‘l.l\l\
e W PURCHASE ORDER NO " Client
DATE. JM. McCormack 7419 002 113 1 — Q

Other \
(/7 1 L.[ ¢/ J.0 Account No : 7419.200\



United Engineers

% Gonslruclors CHANGE ORDER #1
A Raytheon Company
PAGE NO DATE REQN NO /BY PREPARED BY PURCHASE ORDER NO
| OF 1 12-07-92 94207/SCA tam 7419 002~-113-1
SELLER S SHIPPING DATE THE ORDER NO RELEASE NO MUST APPEAR REL
12 / 4 /92 ON INVOICES CORRESPONDENCE, SHIPPING
PAPERS, AND PACKAGES
FOB POINT

EL DORADO, ARIZONA

TERMS OF PAYMINT
Net 30 Days

SELLER
ANIXTER

905 Turnpirke Street, Unit 9
Canton, MA 02021

Attn Mr Don Prescott
(617) 828-3330

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
Attn J.M Brennen

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

UNITED ENGINEERS & CONSTRUCTORS INC.
Northeastern Operations

100 Summer Street

Boston, MA 02110

Attn J M Brennen

617-422-5223

CONSIGN TO

instructions by contacting Mr
Tel No (201) 313-1300
FAX No (201) 313-9564

Seller must contact An-Mar International Inc

for shapping

Franz Fassbender

ROUTE VIA FREIGHT FORWARDER
Item Quantity Descriptton Total of Previous Order
$285,241 39
CABLE
Unit Price Ext. Prace
7 16,042 LF 3/C #12 AWG $447 /mft $7,170.77
Type TC control cable, XLP insulation,
hypalon jacket
Anixter CAT #2RH-1203
8 3,000 LF 1/PR #16 AWG, Type TC $314/mft $942 00
Instrumentation cable, XLP insulation,
twisted, shielded with hypalon jacket
Anixter CAT #2RH-1601 POS
9 5,000 LF 3/C #16 AWG, Type TC $360/mft $1,800 00
Instrumentation cable similar to Item #2
Anixter CAT #2RH-1601-TOS
10 LOT Lagging $150 00/recl x 5 reels $750 0O
A Copy of this Order must be BUYER TOTAL PRICE OF ORDER (Rev ) ___Buyer
signed by Seller and retumed UNITED ENGINEERS & CONSTRUCTORS —_ Requisttioner
within two weeks of receipt INC . Expediter
ORDER ACKNOWLEDGED $295,904 16 —.Accounting
BY __Ficld/MRR
TITLE BY PURCHASE ORDER NO __Clent
DATE J M Breanen 7419 002 13-4 —Other ___
[}
K),IJI % //")Ipaa

J O Account No. 7419.002 Xﬂ



& Conshructors CHANGE ORDER #2
A Raytheen Company
PAGE NO DATE AEQN NO /BY PREPARED BY PURCHASE ORDER NO
10F 1 02-04-93 94207/sca tam 7419 002-113-1
SELLER S SHIPPING DATE THE ORDER NO RELEASE NO MUST APPEAR REL
2/4/93 ON INVOICES CORRESPONDENCE, SHIPPING
PAPERS, AND PACKAGES
FOB POINT MAIL THE ORIGINAL AND TWO (2) COPIES OF INVOICES THE ORIGINAL SHIPPING
n/a PAPERS AND PACKING UST TO
TERMS OF PAYMENT UNITED ENGINEERS & CONSTRUCTORS INC.
net 30 days 100 Summer Street, Boston, MA 02110
SELLER Attn: J.M McCormack
ANIXTER

905 Turnpike Street, Door A
Canton, MA 02021

Attn Mr. Don Prescott
(617) 828-3330

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

UNITED ENGINEERS & CONSTRUCTORS INC.
Northeastern Operations

100 Summer Street

Boston, MA 02110

Attn* J M McCormack

617-422-5280

CONSIGNTO Seller must contact An-Mar International Inc. for shipping
instructions by telephoning Mr Franz Fassbender at
Tel No (201) 313-1300 - FAX No. (201) 313-9564
ROUTE VIA Federal Express Priority
Item Qty Description Previous Total of Onder
$295,904 16
ADDITIONAL CABLE
11 2000 LF #16 AWG, single conductor copper switchboard wire, $45/1000’ $90 00
red insulation.
Overnight shipping charge (estimate) $38 00
USE Mongolian Emergency Heat and Power Project No 1
A Copy of this Order must be BUYER. TOTAL PRICE OF ORDER (Rev) ___ Buyer
sigaed by Seller and retumed UNITED ENGINEERS & CONSTRUCTORS ___ Requuationer
within two weeks of receipt. INC. __ BExpediter
ORDER ACKNOWLEDGED ] $296,032 16 . Accounting
wad %W — o MRR
TITLE. BY PURCHASE ORDER NO ~ Clent
DATE. ___ / I M. McCormack 7419002 113 1 __ Other
(?'\ Iy i IJ F p ”

J O Account No. 7419 200 \k



PURCHASE ORDER

& Conslruclors
. A Raytleaon Company
PAGE NO DATE REQN NO /BY
! OF 5 11-23-92 94207/sca

SELLER S SHIPPING DATE
12-04-92 and 12-11-92

PREPARED BY PURCHASE ORDER NO
tam 7419 002-113-1
THE ORDER NO RELEASE NO MUST APPEAR REL

ON INVOICES CORRESPONDENCE, SHIPPING
PAPERS, AND PACKAGES

FOB POINT
EL DORADO, ARIZONA

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

TERMS OF PAYMENT
Net 30 Days

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

SELLER
ANIXTER - South Boston
905 Turnpike Street, Unit 9
Canton, MA 02021
Attn Mr. Don Prescott
{(617) 828-3330

Attn Accounts Payable

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

UNITED ENGINEERS & CONSTRUCTORS INC
Northeastern Operations

100 Summer Street

Boston, MA 02110

Attn J M McCormack

617-422-5280

CONSIGN TO

Seller must contact An-Mar Internat:ional Inc for shipping

instructions by telephoning Mr Franz Fassbender at

Tel No (201) 313-1300 -

ROUTE V1A FREIGHT FORWARDER

FAX No (201) 313-9564

ITEM QUANTITY

DESCRIPTION PRICE

MINE POWER CABLE - 8KV

Unit Praice Ext Price
1 3280 FT 3/C #3 AWG $7,903 OO/MFT $25,921 84
2 4920 FT 3/C #2 AWG $8,540 00/MFT $42,016 80
3 4920 FT 3/C #1/0 AWG $10,542 O0/MFT $51,866 64
4 6562 FT 3/Cc #3/0 awe $13,654 00/MFT $89,597 55
5 4920 FT 3/C #4/0 AWG $15,018 OQ0/MFT $73,888 56
6 Lagging 150 00/reel x 13 reels $1,950 00
Above material meets the specification requirements of Specification
TB2-517 ~ attached Manufacturaing tolerance - plus 5%, minus 5%
TOTAL FIRM PRICE $285,241 39
THIS ORDER IS SUBIECT TO THE TERMS CONDITIONS AND SPECIFICATIONS AS STATED HEREIN
A Copy of thus Order must be BUYER TOTAL PRICE OF ORDER ___Buyer
sigoed by Seller and returned UNITED ENGINEERS & CONSTRUCTORS ___Requsitioner
within two weeks of receipt INC

___Expediter

ORDER ACKNOWLEDGED $285,241 39 — Accounting

BY __Ficld/MRR
B A 1 PURCHASE ORDER NO ___ Chent

DATE I M McCormack =

N Al s /

7419 002 113 1 . Other

J O Account No 7419 200

-~



Uniled Engineers
& Gonstructors

A Raytaon Campay

PURCHASE ORDER

Revisel . .- 5C
- £ 7 “Ea = TRl - ToTTeeE ELE !
S 02-23-33 9421 8/SCA tam 74.9 002-.13~
2B L = EEN3IIATE T-E RLERNC SELZALENL 4 nT -ERIea =
/2 Lol R ST 2 o S
=- FLTERu ~ WOoNC < TFE P ors torrL oL o=
Ablngton, VA SAFERS AND PACKNL ST ™2
TERVIS SF FACMENT UNITED ENGINEERS & CONSTRUCTORS INC
net 30 days 100 Summer Street, Boston,

MA 02110

PAIGE ELECTRIC CO L P

Attn Accounts Payable

muo CCRRESPONCENCE AND A COP Y ZF “wE L~ PRING FARESS AND ~ N3
59 vallev View Drive =57 MLSTBE 58NT 7O
Middlefield, CT 06455 UNITED ENGINEERS & CONSTRUCTORS INC
Attn Mr Dan Pritchard Northeastern Operations
(203) 349-0472 100 Summer Street
Boston, MA (02110
Attn J M McCormack
617-422-5280
- 77 Seller must contact An-Mar Irternational Inc for shipping
instructions by contact.ng Mr Franz Fassbender at
Tel ©No (201) 313-3130
FAX No (201) 313-9564
< TR FREIGHT FORWARDER
M QUANTITY DESCRIPTION PRICE
Ext Pr._ce
1 346 #21 BAWG $§916 25
2 325 LBS #20 1/2 AWG $860 64
3 334 #20 AWG $844 83
4 667 #18 1/2 AWG S1,641 04
5 1612 #18 AWG $3,906 73
6 1392 #17 AWG $3,308 G5
7 1407 #16 1/2 AWG $3,343 &%
8 875 #16 AWG $2,038 23
9 1011 #15 AWG $2,307 48
10 1064 #14 1/2 AWG $2,428 41
11 669 #14 BAWG $1,512 16
TOTAL FIRM PRICE COMMITMENT $23,107 49
TiS ORDLR IS SURJECT TO THE TERMS CONDITIONS AND SPECIFICATIONS AS STATED HEREIN
A Copy of this Order must be BUYTR. TOTAL PR CE OF GRDER __ Buyer
signed by Seller and returned UNITED ENGINEERS & CONSTRUCTORS ___ Requisitioner
withun two wccks of receipt. INC. __ Expediter
ORDLR ff $23,107 49 ___ Accounting
BY . ) (v-a - / __ Ficld/MRR
B\t pnt TP Ve dipg <&+  PURCHASEORDERNO __ Cleat
DATE. {3 5 / JM McCormack ~ 7419002 113 2 — Other
J O Account No 7419 002 %vj



Uniled Engineers

& Constructors PURCHASE ORDER
A Raytheon C_Mpawy

N
n

PAIGE ELECTRIC CO L ° 7419 002-113-2

dire sha.: re pare copper insulated with one (1) laver of polvester based resin and cre
{-) cr more coats cf polyamide resin

Nire snall have a temperature rating of 200 C and shall meet the requirements of NEMA
MWO0O0Q, Section MW-73-C

Codes and Standards

L Wwire shall conform to the codes and standards of the organizations listed
In case of conflict they shall take precedence in the listed order

a National Electrical Code (NEC) Chapter 3
b National Electrical Manufacturers Association (NEMA) ICS
c Underwriters Laboratories (UL)
d American National Standards Institute (ANSI)
Tests
1 Wire shall be factory tested in accordance with the appropriate referenced
standards
Submittals
1 Submit catalog cuts with dimensions and weights on all equipment

Storage and Handling

1 Wire shall be shipped twelve (12) inch reels and shall be packed for long
storage and sealed to prevent the entrance of dirt and moisture
Packing
1 Plastic shrink wrapper and pallatized pails

Orig.n of Goods

U S Origin
Applicable Documents

The following 1s incorporated 1n this purchase order with the same force and effect as

1f tnev were given in full text Upon request, the Purchaser will make their full text
available

A “AR _CLAUSES

(X) 852 202-01 Definitions (APR 1984)

(X) 52 203-01 Officials Not to Benefit (APR 1984)

(X) 52 203-03 Gratuities (APR 1984)

(X) 52 203-05 Covenant Against Contingent Fees (APR 1984)

(X) 52 203-07 Anti1-Kickback Procedures (APR 1984)

(X) 52 204-2 Security Requirements (APR 1984)

(X) 52 204-3 Taxpayer Identification

(X) 52 212-13 Stop-Work Order (APR 1984)

& Alternate I

(X) 52 215-01 Examination of Records by Comptroller
General (APR 1984)

(X) S2 215-02 Audit-Negotiation (APR 1984)

(X) 52 215-22 Price Reduction for Defective Cost or
Pricing Data (APR 1984)

(X) 52 215-24 Subcontractor Cost or Pricing Data (APR 1985)

(X) 52 216-07 Allowable Cost and Payment (APR 1984) 4



Eaal

UnitedEngineers

Agmsjugclors CHANGE ORDER # 2
.:o?‘af " 02/22/93 8885l Vi 7419,002. 12801
Various-See Below oM DVOKES, COMBSINDENE, Bae. |
FOB POINT MALL THE ORIGINAL MD{A’ETSCOA:; POAFQ;AV%B'CB. THE ORIGINAL. SHIPPONG
FOB-BORDER (Suhe-Bator) PAPERS, AND PACKING LIST TO-
Tg::°;2?g:’ see article no 2 below
SELLER

T™M SERVICE

BULGARTA, VARNA

ST KONSTANTIN DC STR 28, 21
ATTN SERGEY VOROBYOV OR ALEXANDER MISHAGIN
TEL 86-10-65

ALL CORRESPONDENCE AND A COFY OF THE SHIPPING PAPERS AND FACKXING LIST
MUST RE SENT TO-

see article no

2 below

CONSIGN TO

Nuurs Company, Mongolian Fuel and Energy Ministry, Bagga Poiruu 6, Ulaanbaatar,

Mongolia, Attn Minister Jigjid

ROUTE VIA

ITEM QUANTITY DESCRIPTION

TOTAL OF PREVIOUS ORDER pRrICE

INCORPORATE THE FOLLOWING
. 1 Change the seller to the following

™ Service

Bulgaria, Varna

St Konstantin DC Str 28,21

Attn Sergey Vorobyov or Alexander Mishagin
Tel 86-~10-65

2 Change Section 4 ""These pavments shall be made

First Private Bank

Drzky St , 1

9000 Varna, Republic of Bulgaria
Person of Contact Mr Ivanov

Tel (052) 222859 or 231374

Account No 967 604 1130 300-6 (USD)

3 Delete Item #6 in 1ts entirety

$ 650,500 00

" to the following

(887,400 00)

A Copy of thus Order must be BUYER. TOTAL PRICE OF ORDER (Rev } Bayer
by Seller and returmed UNITED ENGINEERS & CONSTRUCTORS INC " Reqmatwaer
two weeks of " Expediter
ER ACKNOWLEDGED- , 563,%00.00 —_ Accommting
BY sy 27 Z/;;[gﬁﬂw 5563  Fled/MRR
TITLE. M H SPAULDING v PURCHASE ORDER NO _ Chemt
DATE. 7419 002-128-1 Other ____
orm X3 TIRT

G,oﬁ sy

T

-t

0 ACCOUNT NO 7Y/72c%®

jie



r————;

Yynired Engineers
& Conslruclors

A Raytisaon Company

PURCHASE ORDER

PAGE N\O DATE
10F g 11/26/92

REQN NO /BY
85684 /pC

PREPARED BY PURCHASE ORDER MO
MHS 7419 002-128-1

SELLER § SHIPPING DATE
VARIOUS-SEE BELOW

THE ORDER NO RELEASE NO MUST APPEAR REL
ON INVOICES CORRESPONDENCE SHIPPING
PAPERS, AND PACKAGES

FOB POINT  Aa veh it
FOB~BORDER (SUHE-BATOR)

TERMS OF PAYMENT
SEE BELOW

SELLER
TRADE BUREAU
VAINERA STR ,13
620014 ,EKATERINBURG, RUSSIA
ATTN SERGEY VOROBYOV
TEL 510247

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

SEE ARTICLE NO 2 BELOW

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

SEE ARTICLE NO 2 BELOW

CONSIGN TO

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

ATTN MINISTER JIGJID

ROUTE VA RAIL

ITEM  QUANTITY DESCRIPTION PRICE
PRICE

ITEM OQUANTITY DESCRIPTION UNIT PRICE EXTENSION

1 4 MOTOR-DPE-52Y1

54KVT, 1200RPM,2 SHAFTS $19,800 00 $79,200 00
2 2 MOTOR-DPE-52Y1

54RVT, 1200RPM,1 SHAFT $19,800 00 $39,600 00
3 4 MOTOR-DPV-52

54KVT, 1200RPM $20,500 00 $82,000 0O
4 2 MOTOR~DEV-812Y2

100KVT, 750RPM $39,800 00 $79,600 00
5 2 MOTOR-DE-816Y2

190KvVT, 750 RPM $49,200 00 $98,400 00
6 2 MOTOR~-DE-82Y1

175KvT (200 KVT), $43,700 00 $87,400 00

THIS ORDER IS SUBJECT TO THE TERMS CONDITIONS AND SPECIFICATIONS AS STATED HEREIN
A Copy of this Order must be BUYER TOTAL PRICE OF ORDER __ Bayer
signed by Seller and returned UNITED ENGINEERS & CONSTRUCTORS INC __ Requsitioner
within two weeks of recapt __ Expediter
ORDER OwWL D 650,800 00 . Accounting
BY M BY ﬂ j W/ 5630, T Field/MRR
TITLE IVEEEL G F HILL PURCHASE ORDER NO —_ Chent
DATE LE L 72 7419 007 128 1 ___ Other
P ot W’?{"% J O ACCOUNT NO 7419 200

Wl



Jniled Engineers

&CGonstruclors PURCHASE ORDER
A Raythson Company
PAGE NO SELLER REL PURCHASE ORDER NO
‘ oF 5§ TRADE BUREAU 7419 002-128-1
ITEM  QUANTITY DESCRIPTION PRICE
7 2 MOTOR-MPE-450-90043
400V $92,300 00 $184,600 00

TOTAL FIRM PRICE $650,800 00

ARTICLE 1- MARKING INSTRUCTIONS- SHALL BE AS FOLLOWS

Mongolian Emergency Heat and Power Project No 1
Mongolian Fuel and Energy Ministry
Ulaanbaatar, Mongolaia

Emergency Spare Parts for Power Plants and Coal Mines
Emergency Duty Free Cargo for the Mongolian Government

US AID PROJECT No. 438-0003
UE&C Project No 7419 002
UE&C Purchase Order No 7419 002-~128-1

ie "US AID Label" and "Made i1n Russia" shall be clearly marked on each package of each
pment

Each package in the shipment shall be marked (eg 1 of N, 2 of N, N of N)
Each package shall be marked with proper metric dimensions and weights

Packages should be properly EXPORT BOXED/BUNDLED TO WITHSTAND OUTSIDE STORAGE as well as
rarlroad/trucking/airfreight handling

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

a Copy of Inland B1ll of Ladaing

b Copy of Commercial Invoice

¢ Copy of Packing Laist(Shall be attached to the outside of each package, enclosed
1in water proof plastaic

d Copy of Certificate of Origin or 1f no "Certificate" 1s available, supplier
shall stamp "Made in Russia” on the Commercial Invoice

e Copy of Inspection Certificate

f Shipping date and scheduled date of arrival in Ulaanbaator
g Export Llcense(ﬂééﬂ

For each shipment(cargo), the above listed documents shall be FAXED and delivered (hard
copy) by seller as expeditously as possible to the following independent agent in Moscow

— > OBRUCHYOVA STR N9 4 xorpus 2. / d?;’»/«zzé 4

Kuehne + Nagel

~Leninsicrprospeht—953
Moscow, 117313 g
Phone (7-095) 32=35=Tr 936~ 4/*?3[‘?4)
Fax 936-22-21 /2’
Telex 414-500 or 414-303 pexars

Attn Mr H tH 1 /
N gl Gy D

PokRoVsKi Sergei coRrqleNVICH



Uniled Engineers

& Gonstructors PURCHASE ORDER
.A Raythaon Company
PAGE NGO DATE REQN NO /BY PREPARED BY PURCHASE ORDER NO
1 0F 4 12-07-92 94205/SCA tam 7419 002-137-1
SELLER § SHIPPING DATE THE ORDER NO RELEASE NO MUST APPEAR REL
ON INVOICES CORRESPONDENCE, SHIPPING
ARO 12 / 14/92 PAPERS., AND PACKAGES
FOB POINT MAIL THE ORIGINAL AND TWO (?) COPIES OF INVOICES THE ORIGINAL SHIPPING

Bennington, VT, Lyon Station PA

TERMS OF PAYMENT
Net 30 Days

SELLER
CENTRAL AUTOMOTIVE WAREHOUSE CORP
10 Braintree Street
Alston, MA 02134

PAPERS AND PACKING 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 PACKING
LIST MUST BE SENT TO

UNITED ENGINEERS & CONSTRUCTORS INC

Attn Mr
(617) 254-0414

Irwin Young

Northeastern

Boston,
Attn
617-422-5223

Operations

100 Summer Street
MA 02110
J M Brennen

CONSIGN TO

Tel

FAX No
ROUTL VIA

Seller must contact An-Mar International Inc
instructions by contacting Mr
No

{201) 313-1300
(201) 313-9564

for shipping
Franz Fassbender at

ITEM  QUANTITY

DESCRIPTION

PRICE

1 40

2 250
3 200
4 252

12v, 75AH, Lead Ac:id Battery for
Vehicle Engine Starting (BCI-31)

12 Volt, 132 AH, Lead Acid Battery for
Vehicle Engine Starting (BCI-4D)

12 Volt, 182 AH, Lead Acid Battery for
Vehicle Engine Starting

5 GALLON - ELECTROLYTE

TOTAL FIRM PRICE

Unat Price

Ext Price

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

A Copy of this Order must be
signed by Seller and retumed
within two weeks of recespt
ORDER ACKNOWLEDGED
BY

TITLE

DATE

BUYER
UNITED ENGINEERS & CONSTRUCTORS

JM Brenden

$54 80 $2,192 00
$91 65 $22,912 50
$110 20 $22,040 40
(BCI-8D)
$5 60 $1,411 20
48,555 70
TOTAL PRICE OF ORDER __ Buyer
__Requsittoner
— Expediter
$48,555 70 —— Accounlng
___Field/MRR
PURCHASE ORDER NO __Chent
7419 002 137 1 __ _Oher __

//,,,,‘/////

J O Account No

7415 002
\



-\
United Engineers -&
& Constructors CHANGE ORDER #1
A Raytheon Company
Revised 3/3/93
n 3E NO CATE REQN NO BY PREPARED BY CONTRACT NO
< 02-26-93 88857 tam 7419 002-137-2
WORK SCHEDULE THE ORDEA NO RELEASE NO MUST AFPEAR SEL
N ON INVOICES CORRESPONDENCE SHIPFING
/A FAPERS,_AND PACKAGES
FOB POINT MAIL THE ORIGINAL AND TWO (3) COPIES OF INVOICES THE ORIGINAL SHIPFING
N/A PAPERS AND PACKING LIST TO
TERMS OF PAYMENT UNITED ENGINEERS & CONSTRUCTORS INC
net 30 days 100 Summer Street, Boston, MA 02110
SUBCONTRACTOR Attn Accounts Payable

YUASA/EXIDE INC

295 W 49th Street
Reading, PA 19606
Attn J Mikulsky

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

UNITED ENGINEERS & CONSTRUCTORS INC
Northeastern Operations

100 Summer Street

Boston, MA 02110

Attn J M McCormack

CONSIGN TO Seller must contact An—Mar Shipping for shipping
instructions by telephoning Mr Franz Fassbender
Tel No (201) 313-3130, FAX No (201) 313-9564
ROUTE VIA N / A
Description Total of Previous Order
$§17,374 00

INCORPORATE THE FOLLOWING

Cancel Item No 1 on P O 7419 002-137-2

4 Sets Locomotaive Batteries plus Electrolyte

Cancellation Fee - 15%

($ 17,374 00)

$ 2,605 00

UE&C will pay for all applicable shipping chargesassociated with return of this order

Batteries and Electrolytes to be shipped from Ridgefield, NJ to

Luasa/Exide Inc
920 Vista Park Drave
Pirttsburgh, PA 15205

Attn Mr Elvin Beck

USE Mongolian Fuel and Energy Ministry

A Copy of this Order must be BUYLR. TOTAL PRICE OF ORDER (Rev ) ___ Buyer

signed by Scller and returncd UNITED ENGINEERS & CONSTRUCTORS Est imated ___ Requisitioner
within two weeks of recerpt. INC. ___ Expediter
ORDLR ACKNOWLEDGED $2,605 00 ___ Accounting
BY __ Field/MRR
ITTIIL BY PURCHASE ORDER NO " Client
DAIL. J.M M

CC"“" ck 7419 002 137 2 ___Other _____ 7)0
,7/é§24’ J O Account No 7419 200%
\t.tl 4



Uniled Engineers
& Gonslructors PURCHASE ORDER
A Raythaon Company
PAGE NO DATE FEGN NO /BY PREPARED BY PURCHASE ORDER NO
10F g 02-18-93 94219/sca tam 7419 002-137-2
SELLER S SHIPPING DATE THE ORDER NO RELEASE NO MUST APPEAR [ ReL
ON INVOICES CORAESPONDENCE SHIPPING
n/a PAPERS, AND PACKAGES
FOB POINT MAIL THE CRIGINAL AND TWO (2) COPIES OF INVOICES THE ORIGINAL SHIPFING
Countryside, Chicago PAPERS AND PACKING LIST TO
TERMS OF PAYMENT UNITED ENGINEERS & CONSTRUCTORS INC.
n/a 100 Summer Street, Boston, MA 02110
SELLER Attn Accounts Payable

YUASA/EXIDE INC

295 W 49th Street
Reading, PR 19606

Attn Mr John Mikolsky

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

UNITED ENGINEERS & CONSTRUCTORS INC.
Northeastern Operations

100 Summer Street
Boston, MA 02110

Attn J M McCormack
617-422-5280

(215) 370-1442

CONSIGN TG Seller must contact An-Mar International Inc for shipping
instructions by contacting Mr Franz Fassbender at
Tel No (201) 313-1300
FAX No (201) 313-9564

ROUTE VIA

FREIGHT FORWARDER

ITEM  QUANTITY

Q‘II' 1 4 SET

DESCRIPTION PRICE
Unat Prace

Ext Praice

LOCOMOTIVE BATTERIES,

64 Volt, 32-LMs 450 D/C wath
separate electrolyte Batteraies
w1ll be dry charged Electrolyte
w1ll be shipped separately

Export packing not requaired

(less 5%)

$ 4,572 00/set $ 18,288 00

(5914 00)

Batteries shall be suitable for

operat&on in an ambient temperature
of -40°C

No lead acid diesel starting battery,
w1ill operate 1n temperatures below 0C
Batteries must be kept from freezing
or they will be damaged beyond repair

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

. A Copy of this Order must be BUYER. TOTAL PRICE OF ORDER __ Buyer
signed by Scller and returned UNITED ENGINEERS & CONSTRUCTORS ___ Requisitioner
within two weeks of recerpt. INC. ___ Expeduter
ORDER ACKNOWLEDGED N - / } , $17,374 00 ___ Accounting
BY /'/ / / T y i __ Ficld/MRR
TTILE. B - et i A PURCHASE ORDER NO " Client
pare. 00000 JM McCormick 7419 002 137 2 . Other

0

J O Account No 7419 200



LeCEIVED CEC - © 1992

United Engineers
& Constructors PURCHASE ORDER
A Raytheon Company
. - cor—2A25" 2%
PAGE NO DATE REQN NO /BY PREPARED BY PURCHASE ORDER NQO |, .. .
LOF 4 11-23-92 85692 /PC tam 7419 002-252=2
SELLER § SHIPPING DATE THE ORDER NO RELEASE NO MUST APPEAR REL
12-04-92 ON INVOICES CORRESPONDENCE, SHIPPING
PAPERS, AND PACKACES
FOB POINT MAIL THE ORIGINAL AND TWO (2) COPIES OF INVOICES THE ORIGINAL SHIPPING

Clifton, cO PAPERS AND PACKING LIST TO

TERMS OF PAYMENT UNITED ENGINEERS & CONSTRUCTORS INC

Net 30 Days 100 Summer Street, Boston, MA 02110

SELLER Attn Accounts Payable
SCHAUENBURG FLEXADUX CORP ALL CORRESPONDENCE AND A COPY OF THE SHIPPING PAPERS AND PACKING
569 32 1/2 Road LIST MUST BE SENT TO
Clifton Grand Junction, CO 81520 UNITED ENGINEERS & CONSTRUCTORS INC
Attn Mr Karl Bloo Northeastern Operations
303) 434-6866 5, 100 Summer Street
( ) < Boston, MA 02110
Attn J M McCormack
617-422-5280

CONSIGN TO

Seller must contact An-Mar International Inc for shapping
instructions by telephoning Mr Franz Fassbender at

Tel No (201) 313-1300 - FAX No (201) 313-9564
ROUTE VIA FREIGHT FORWARDER
Itlem Quantty Description Pnce
1 5000 MTR Flexible tubing, non-antistatic tubing 600 mm $32,300 00
. diameter, fabricated from 13 ounce T-16 material
wlith grommet strip hooks
and wire rope end rings
2 LOT Couplings to join 20 meter sections $2,350 00
3 LOT Miscellaneous items including $250 00

-~ Repair Kits
- Glue
- Suspension Hooks

TOTAL FIRM PRICE $§34,900 0

Packing

Individual pieces will be compressed and wrapped individually and packed in overseas
containers

Origin of Goods

U S Origin

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

A Copy of thus Order must be BUYER TOTAL PRICE OF ORDER __ Buyer

sigoed by Seller and retumed UNITED ENGINEERS & CONSTRUCTORS ___Requsitioner

within two weeks of receipt INC ___Expediter

ORDER ACKHNO! ED $34,900 00 _ Accounting

BY % i ___ Field MRR

TITLE 2T . B PURCHASE ORDER NO __ Client

DATE /2. / «¢) J M ™ McCérmack 7419 002 252 2 —Oter

. 7 o

/{?l,’, Z l¢411/7 J O Account No 7419 20

\ ¥



# Construclors
A Raylhaen Company

PURCHASE ORDER

PAGE NO DATE
5 11/26/92

REQN NO BY
94049/PC

PREPARED BY
MHS

PURCHASE ORDER NO
7419 002-267-2

SELLER S SHIPPING DATE

12/25/92,0R SOONER IF POSSIBLE

THE ORDER NO RELEASE NO MUST APPEAR REL
ON INVOICES CORRESPONDENCE, SHIPPING

PAPERS, AND PACKAGES
FOB POINT MAIL THE ORIGINAL AND TWO (2) COPIES OF INVOICES THE ORIGINAL SHIPPING
FOB~BORDER ( NAUCHKI-SUHE-BATOR) PAPERS AND PACKING LIST TO
TERMS OF PAYMENT SEE ARTICLE NO 2 BELOW
SEE BELOW
SELLER

SVERDLOVSK FACTORY OF RUBBER TECH PROD
ST TITOVA,1ll

EKATERINBURG, 620003, RUSSIA

ATTN KOLESNIKOV YURIY ARTEMOVICH

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

SEE ARTICLE NO 2 BELOW

TEL (3432) 25-14-43

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

ROUTE VIA

RAIL

ITEM  QUANTITY DESCRIPTION PRICE

PRICE
ITEM QUANTITY DESCRIPTION UNIT PRICE EXTENSION

.l 225 M* Conveyor belting per spec
2M 800-4TK 200/5-2MPpH $ 65 00 $14,625 00

2 540 M% Conveyor belting per spec
2M 1000-4-TK200/2-5-2M~P& $65 00 $35,100 00

3 1800 M? Conveyor belting per spec
2M 1200~3-ABE400-5-2MPS $65 00 $117,000 00

4 1570 M* Conveyor belting per spec
2M 1400~3-AB400-5-2MPH $65 00 $102,050 00

TOTAL FIRM PRICE

$268,775 Q0

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

A Copy of this Order must be
signed by Seller and returned
withm two weeks of receipt

BUYER

UNITED ENGINEERS & CONSTRUCTORS INC

w P gl

TOTAL PRICE OF ORDER _ Buyer
— Requmsihoner

Expedter
$268,775 00

ORDER NO D

BY

TITLEy S/ NELAE M H SPAULDING
R T

DATE

&7 7 )/l

PURCHASE ORDER NO
7419002 267 .

J O ACCOUNT NO 7419 200



Ileonsirllelnrs CHANGE ORDER #1
A Raythasn Comparny
PAGE NO DATE REQN NO /BY PREPARED BY PURCHASE ORDER NO
0P 1 12-22-92 ZEIH tam 7419 001-267-3
SELLER S SHIPPING DATE THE ORDER NO RELEASE NO MUST APPEAR REL
ON INVOICES CORRESPONDENCE SHIPFING
19-25-92 or sooner 1f possible PAPERS. AND PACKAGES
FOB FOINT MAIL THE ORIGINAL AND TWO (2) COPIES OF INVOICES THE ORIGINAL SHIPPING
fob border (NAUCHSKI-SUHE-BATOR) PAPERS AND PACKING LISTTO
TERMS OF PAYMENT See Article No 2 Below
see below
SELLER
URAL FACTORY ALL CORRESPONDENCE AND A COPY OF THE SHIPPING PAPERS AND PACKING
St Titova, 11 UST MUST BE SENT TO
G Ekaterinburg, 620003 Russia
Attn Kolesnikov Yuriy Artemovich See Article No 2 Below
3432-25-14-43
CONSIGN TO

Mongolian Fuel and Energy Ministry, Bagga Poiruu 6, Ulaanbaatar-46, Mongolia
Attn Minister Jigjad

ROUTE VIA rail

ITEM QUANITITY DESCRIPTION PRICE

Change Seller’s name to the following
From Sverdlovsk Factory of Rubber Products

To Ural Factory

Change and incorporate the following under Article 2 in the oraiginal purchase order
Reference second paragraph "For each shipment ' and replace with the following-

For each shipment (cargo), the Seller shall provide the above listed documents by

eirther FAXing or via overnight air shipment, through TNT Worldwide Express or DHL to
the following

United 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

Delete paragraph three (3) Upon receipt of the above listed " of Article 2 in its
entirety
A Copy of this Order must be BUYER. TOTAL PRICE OF ORDER (Rev) __ Buyer
signed by Seller and returncd UNITED ENGINEERS & CONSTRUCTORS ___ Requismihoner
within two weeks of receipt. INC. ___ Expediter
ORDER ACKNOWLEDGED

$69,120 00 Accounting

BY " Ficld/MRR
TITLE. sy P KN %wﬂm PURCHASE ORDER NO " Chient

DATE. “'d“‘& 7419 001 267 3 __Other
£,
<i7 ;;’ J O Account No 7419 001 kﬁfg



& Gonstructors

A Raythoesn Comparny
PURCHASE ORDER
. PAGE NO DATE REQN NO BY PREPARED BY PURCHASE ORDER NO
10F ¢ 11/26/92 94049n/PC MHS 7419 002-267-3
SE11ER S SHIPPING DATE THE ORDER NO  RELEASE %O MUST APPEAR REL
ON INVOICES CORRESPONDENCE, SHIPPING
12/25/92,0R SOONER IF POSSIBLE PAPERS, AND PACKAGES
FOB POINT MAIL THE ORIGINAL AND TWO (2} COPIES OF INVCICES THE ORIGINAL SHIPPING
FOB-BORDER ( NAUCHKI-SUHE-BATOR) PAPERS AND PACKING LIST TO
TERMS OF PAYMENT SEE ARTICLE NO 2 BELOW
SEE BELOW
SELLER
SVERDLOVSK FACTORY OF RUBBER TECH PROD ALL CORRESPONDENCE AND A COPY OF THE SHIPPING PAPERS AND PACKING LIST
ST TIToVa,1l MUST BE SENT TO
EKATERINBURG, 620003, RUSSIA
ATTN KOLESNIKOV YURIY ARTEMOVICH SEE ARTICLE NO 2 BELOW
TEL (3432) 25-14-43

CONSIGN TO

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

ROUTE VIA RAIL
ITEM  QUANTITY DESCRIPTION PRICE
PRICE
ITEM QUANTITY DESCRIPTION UNIT PRICE EXTENSION
1 720 M* Conveyor belting per spec
2M 1600-6TA300-6-2MPa $96 00 $69,120 00

TOTAL FIRM PRICE $69,120 00

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

A Copy of this Order must be BUYER TOTAL PRICE OF ORDER __ Buyer
signed by Seller and returned UNITED ENGINEERS & CONSTRUCTORS INC __ Requisitsoner
within two weeks of receipt . Expediter
ORDER A WLEDGED g M’) $69,120 00 __ Accounting
BY sy U A 7Z ! __ Fidd/MRR
TITLE L M H SPAULDING PURCHASE ORDER NO " Chent
DATE ol . P 7419 007 267 3 . Other
. g / 7 O ACCOUNT NO 7419 200



o

-l
United Engineers
# Gonstructors PURCHASE ORDER
. A Raythesn Company
PAGE NO DATE REGN NO /BY PREPARED BY PURCHASE ORDER NO
10F 5 10-23-92 85677/PC tam 7419 002-400-1
SELLER S SHIPFING DATE THE ORDER NO RELEASE NO MUST APPEAR REL
10-30-92 ON INVOICES CORRESPONDENCE SHIPPING
PAPERS, AND PACKAGES
FOB POINT MAIL THE ORIGINAL AND TWO (2) COPIES OF INVOICES THE ORIGINAL SHIPPING

Sagami, Japan PAPERS AND PACKING LIST TO

TERMS OF PAYMENT UNITED ENGINEERS & CONSTRUCTORS INC

Net 30 Days 100 Summer Street, Boston, MA 02110

SELLER Attn Accounts Payable
CATERPILLAR, INC ALL CORRESPONDENCE AND A COPY OF THE SHIPPING PAPERS AND PACKING
DEFENSE AND FEDERAL PRODUCTS, JB7 LIST MUST BE SENT TO
100 N E Adams Street UNITED ENGINEERS & CONSTRUCTORS INC
Peoria, IL 651629 Northeastern Operations
Attn Mr Ron Marshall 100 Summer Street
(309) 675-6978 Boston, MA 02110
Attn M Spaulding
617-422-5360

CONSIGN TO Seller must contact An-Mar International Inc

instructions by telephoning Mr
FAX No (201) 313-9564

Franz Fassenbender at Tel No

ROUTE VIA FREIGHT FORWARDER

for shaipping
(201) 383-1300,

313

ITEM  QUANTITY DESCRIPTION

PRICE

TRACK TYPE BULLDOZERS (Model D8N)

2 FIELD SERVICES,

Unit Price

$321,686 00

Ext Price

$643,372 00

—————— $25,029 00
(A factory-trained representative will be
provided for a continuocus two (2) week
period 1n Ulaanbaatar, Mongolia to
provide technical advise and supervision
for placing the bulldozers into service
and to instruct Owner’s personnel in
proper operation and maintenance)
3 2 SPECIAL TOOL SETS $262 00 $524 00
4 10 MAINTENANCE MANUALS $175 00 1,750 00
5 1 LOT SPARE PARTS (3 YEARS per attached listing) = =—==——= $20,741 04
6 1 LOT LUBRICANTS (1 YEAR SUPPLY per attached listing) —r=——==-- $22,136 00
Origin of Goods U 8 Origain
TOTAL FIRM PRICE $713,552 04
THIS ORDER IS SUBJECT TO THE TERMS, CONDITIONS, AND SPECIFICATIONS AS STATED HEREIN
A Copy of this Order must be BUYER. TOTAL PRICE OF ORDER ___ Buyer
signed by Seller and returned UNITED ENGINEERS & CONSTRUCTORS — Requisitioner
within two weeks of recerpt. INC. __ Expediter
ORDER ACKNOWLEDGED $713,552 04 —_ Accounting
BY E._F. Wilsan /4 :Z  Field/MRR
TITLE PrgdBY A il o PURCHASE ORDER NO " Clicat
DATE. _10/26/92 M.H. Spaulding 7413 002 400 1 — Other
) €T T
L_Lb 7 b G N J O Account No 7419 002



o~ QUOTATION
CATERPILLAR INC.
PEORIA, ILLINOIS, U.S.A.

. T0 SHEET NO. DATE
M. E. Spaulding 1 S8ept, 18, 1992

United Engineers & Construction Inc.
100 summer Street
Boston, MA 02110

Part Unit
Quantity No Part Name Price Extension
36 1RO716 | Filter 011 $§ 11.69 $§ 420.84
24 1R0712 Pilter Fual 8.22 157 28
36 1R0720 | Filter Transmission & Hydraulic § 70 241 20
i3 1HB128 Saal 1.42 25 56
i8 SH3252 Seal 1.64 29.52
8 TW5485 Alr Filter Primary 25.96 207 68
8 1P7360 | Air Filter Secondary 18 23 153 84
132 273507 Nut .74 §7 &8
132 439058 Bolt 1l 64 216 48
4 4T6381L | Edge 172 44 689.76
132 5P8250 | Washer 57 75.24
8 6Y5540 Edge 101.32 810 56
4 8E4193 | End Bit RH 162 17 648 68
4 8E4194 End Bir LH 162 17 648 68
8 w2452 | Tip 63.54 524 32
. 12 8E3559 | Retainer 4,60 $5.20
4 8E1848 | Protector 131 80 527 20
12 6¥3394 | Pin 4,78 57 36
8 £6J6680 Pin 78 83 630 64
2 BE4518 | Link A 3,905 74 7.8L1 48
60 7T23%0 Shoe 47 95 2,877 00
150 6V1723 | Bolt 2.17 325 50
15 6V1724 | Bolt 2 25 33 75
15 6V1725 Bolt 3 14 47 10
150 766442 Nut .91 136 50
2 769001 V-Belt 11.18 22 36
2 964231 | Battery 158 61 317 22
2 9G4232 | Battery 132 35 264 70
2 6N5337 ¥ Balt Ssat 37 56 75 12
6 2Ww3413 | Fuel Inj Pump 115 95 695 70
12 IM2341 Fllter 2 89 34 &8
12 BH2778 Seals 1 02 12 24
] 7W7032 Nozzle 70 73 424 38
1 7C4957 Water Pump 428 63 428 63
1 8E4059 Link 139 07 139 07
1 B8E4060 Link 139 07 139 07
1 8E4457 | Link 95 61 95 61
1 BE4458 Link 95 61 95 61
[ 8E4505 Link 42 30 253 80
6 8E4506 Link 42 30 253 80
. rem\usicquot {:q’iwa*f

12



£,

0ils/Lubes/Coolantg

Requiremepnt
Hydraulic 01} 184 gal
Transmission 01l 272 gal
Engine 0il 320 gal
Antifreeze 30L

0ils have flash point of 2053°C (400°F)
Antifreeze has flash point of 121°C (230°F)

Palletized weights and dimensions

Oils 4 pallets 42 X 42 X 48
56 cubic feet each - 224 cubic feet
7200 1lbs including pallets

Antifreeze 1 pallet 42 » 48 X 30
35 cublc feet
280 1bs including pallet

2297rpml/ew

Wall Supply

4 X 55 gal drums
S X 55 gal, drums
6 X 55 gal drums

3 X 5 gal buckets



kennslruclors CHANGE ORDER #1
A Raytseen Company

PAGE NO DATE REQN NO /BY PREPARED BY PURCHASE ORDER NO
TP 12-22-92 297776 L tam 7419 002-400-3

SELLER S SHIPPING DATE
12/30/92 or sooner if possible

THE ORDER NO RELEASE NO MUST APFEAR
ON INVOICES CORRESPONDENCE SHIPPING

REL

TRADE BUREAU

VAINERA STR , 13

620014, Ekaterinburg, Russia
Attn Sergey Vorocbyov

PAPERS, AND PACKAGES
FOB POINT MAIL THE ORIGINAL AND TWO (2) COPIES OF INVOICES THE ORIGINAL SHIPPING
fob border (SUHE"BATOR) PAPERS AND PACKING LUST TO
TERMS OF PAYMENT See Article No 2 Below
see below
SELLER

ALL CORRESPONDENCE AND A COPY DF THE SHIPPING PAPERS AND PACKING
LIST MUST BE SENT TO

See Article No 2 Below

CONSIGN TO

Mongolian Fuel and Energy Ministry,
Attn Minister Jigjad

ROUTE ViA rail

Bagga Poiruu 6, Ulaanbaatar-46, Mongolia

ITEM QUANTITY

DESCRIFTION

PRICE

Change and incorporate the following

Reference second paragraph "For each
For each shipment (cargo), the
erther FAXing or via overnight
the following

United 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

Delete paragraph three (3)
entirety

shipment

"Upon receipt of the above

under Article 2 in the original purchase order

" and replace with the following

Seller shall provide the above listed documents by
air shipment, through TNT Worldwide Express or DHL to

listed " of Artacle 2 in 1its

A Copy of this Order must be BUYER. TOTAL PRICE OF ORDER (Rev ) __ Buyer
signed by Seller and retumned UNITED ENGINEERS & CONSTRUCTORS _ Requisitioner
within two weeks of recerpt. INC. __ Expedster
ORDER ACKNOWLEDGED $3,900 00 — Accounting
BY l%/ ___ Field/MRR
TITLE. BY ,Z/ oy PURCHASE ORDER NO "~ Client
DATE. ML Spauldng 7419 002-400 3 _.Other

/) ;//M J O Account No 7419 002

20




United Engineers

& Gonslruclors
A Raytisaan Cormpany
@ PURCHASE ORDER
PAGE NO DATE REQN NQ /BY PREPARED BRY PURCHASE ORDER NO
toF g 11/26/92 85685/PC MHS 7419 002-400-3

SELLER § SHIPPING DATE
12/30/92,0R SOONER IF POSSIBLE

THE ORDER NO RELEASE NO MUST APPEAR REL
ON INVOICES CORRESPONDENCE SHIPPING
PAPERS, AND PACKAGES _

FOB POINT
FOB~BORDER ( SUHE~BATOR)

TERMS OF PAYMENT
SEE BELOW

SELLER
TRADE BUREAU
VAINERA STR ,13
620014 ,EKATERINBURG, RUSSIA
ATTN SERGEY VOROBYOV

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

SEE ARTICLE NO 2 BELOW

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

SEE ARTICLE NO 2 BELOW

TEL 510247
CONSIGN TO
MONGOLIAN FUEL AND ENERGY MINISTRY, BAGGA POIRUU 6, ULAANBAATAR-~46, MONGOLIA
ATTN MINISTER JIGJID
ROUTE VIA RAIL
ITEM QUANTITY DESCRIPTION PRICE
PRICE
._E__M QUANTITY DESCRIPTION UNIT PRICE EXTENSION
1 2 REPLACEMENT MAIN BEARING FOR BAGA NUUR
COAL MINE DRAGLINE $1,950 00 $3,900 00
PART NO 32244 ZLUL/ESH 15750
THIS ORDER IS SUBJECT TO THE TERMS, CONDITIONS, AND SPECIFICATIONS AS STATED HEREIN
A Copy of this Order must be BUYER TOTAL FRICL OT ORDER — Buyer
signed by Seller and returned UNITED ENGINEERS & CONSTRUCTORS INC —_ Requsitioner
within two weeks of receipt __ Expediter
ORDER ACKNOWLEDGED &Wéévz $3,900 00 —_ Accounting
m sy g1 & «676 !  Fidd/MRR
E -“RAEIN, M H SPAULDING PURCHASE ORDER NO __ Chent
TE 2 7419 002 4003 — Other
J O ACCOUNT NO 7419 200

Gwy = /el



& Conslruclors CHANGE ORDER #1
. A Raptiheen Company
PAGE NO DATE REQN NO /BY PREPARED BY PURCHASE ORDER NO
10F 12-22-92 2627268 tam 7419 002-400-6
SELLER S SHIPFING DATE THE ORDER NO RELEASE NO MUST APPEAR REL
ON INVOICES CORRESPONDENCE SHIPPING
various PAPERS, AND PACKAGES
FOB POINT MAIL THE ORIGINAL AND TWO (2) COPIES OF INVOICES THE ORIGINAL SHIPPING
DAF~- (NAUCHSKI ) PAPERS AND PACKING LIST TO
TERMS OF PAYMENT See Article No 2 Below

see below

12, MAROSEIKA ST
Attn Ivan Petrov

JOINT STOCK VENTURE/
NITRO-VZRYV IN COOPERATION WITH DORNAT LTD | USTMUSTBESENTTO

SELLER

See Article No 2 Below

ALL CORRESPONDENCE AND A COPY OF THE SHIPPING PAPERS AND PACKING

CONSIGN TO

Mongolian Fuel and Energy Ministry, Bagga Poiruu 6, Ulaanbaatar-46, Mongolia
Attn Minister Jigjid

Buyer United Engineers & Constructors Inc , 100 Summer Street, Boston,

ROUTE VIA Rail

MA 02110

ITEM QUANTITY

DESCRIPTION

PRICE

Change and incorporate the following

under Article 2 in the original purchase order

Reference second paragraph "For each shipment " and replace with the following-
For each shipment (cargo), the Seller shall provide the above listed documents by
. erther FAXing or via overnight air shipment, through TNT Worldwide Express or DHL to
the followaing-

United Engineers & Constructors Inc
100 Summer Street

Boston, MA 02110

Attn Mr M H. Spauldang

Tel (617) 422-5360

FAX (617) 338-6239

FAX (617) 423-9020

Delete paragraph three (3) "Upon receipt of the above listed ." of Article 2 in its

entirety

A Copy of this Order must be
signed by Seller and returned
within two weeks of recerpt.
ORDER ACKNOWLEDGED
BY

TITLE.

DATE.

BUYER. TOTAL PRICE OF ORDER (Rev) | __ Buyer
UNITED ENGINEERS & CONSTRUCTORS — Requisitioner
INC. " Espediter
$570,000 00 —_. Accounting
WZ/ " Field/MRR
sy A/ 7 D Sy PURCHASE ORDER NO " Client
M—'fsl"’“”“‘g v 7418 002-400-6 __Other______
J 0 Account No. 7419 002

13!



Uniled Engineers

& Construclors CHANGE ORDER #2
A Raytihson Company
PAGE NO DATE REQN NO /BY PREPARED BY PUACHASE ORDER NO
10F 1 01-05-93 92969 /PDC tam 7419 Q02-400-6
SELLER S SHIFPING DATE THE ORDER NO RELEASE NO MUST APPEAR REL
ASAD ON INVOICES CORRESPONDENCE, SHIPPING
SA PAPERS, AND PACKAGES
FOB POINT MAIL THE ORIGINAL AND TWO (2) COPIES OF INVOICES THE ORIGINAL SHIFPING
DAF-Natichski PAPERS AND PACKING LIST TO
TERMS OF PAYMENT See Article No. 2 Below
See Below
SELLER
JOINT STOCK VENTURE/ ALL CORRESPONDENCE AND A COPY OF THE SHIPPING PAPERS AND PACKING
NITRO-VZRYV IN COOPERATION W/ DORNAT LTD LIST MUST BE SENT TO
12, Maroseika St
Moscow, 101850 Russian Federation See Article No 2 Below
Attn Ivan Petrov
206-92~63
CONSIGN TO

Mongolian Fuel and Energy Ministry, Bagga Poiruu 6, Ulaanbaatar—-46, Mongolia

Attn Minister Jigjid
Buyer. Unaited Engineers & Constructors Inc , 100 Summer Street, Boston, MA 02110
ROUTE VIA RAIL
ITEM  QUANIITY DESCRIFTION PRICE
INCORPORATE THE FOLLOWING
I Final destination point - Sharin Gol Mine
250 tons powder ammonite
250 tons cartridge ammonaite
II Final destination point - Baganuur Mine
250 tons powder ammonite
250 tons cartridge ammonite
A Copy of this Order must be BUYER. TOTAL PRICE OF ORDER (Rev ) ___ Buyer
signed by Seller and returned UNITED ENGINEERS & CONSTRUCTORS _ Requisitioner
within two weeks of recerpt. INC. __ Expediter
ORDER ACKNOWLEDGED $570,000 00 __ Accounting
BY —_ Field/MRR
TITLE. sy & — PURCHASE ORDER NO " Cuent
DATE. MH Spaulding 7419 002 400-6 __Other

J O Account No 7419 200

157
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. CHANGE THE FOLLOWING

ARTICLE 4 PARAGRAPH

change Account No

A Copv of tnis Order must be
zgped by Selier and returned
toan mmhﬂfmxpt_
RDER ACKNOWLEDGEDr
BY

TITLE

DATE

A

to 8900056436

BUYER
UNITED ENGINEERS & CONSTRUCTORS
INC,

BY 42%1;;//64;;«4£4£TE;

MM Spaukimg

TOTAL PR 22 OF ORDERA (mev )

$§570,000 00

PURCHASE ORDER NO.
7419 002 400-6




Jnited Engineers

& Consiruclors
A Raytiveon Company
P RCHASE ORDER
Con#rac f-
PAGE NO DATE REQN NO /BY PREPARED BY PURCHASE ORDER NO
10F g 12/09/92 68196 /DH MHS 7419 002-400-6
SELLER § SHIPPING DATE THE ORDER NO RELEASE NO MUST APPEAR REL
ON INVOICES CORRESPONDENCE, SHIPPING
VARIOUS PAPERS, AND PACKAGES
FOB POINT MAIL THE ORIGINAL AND TWO (2) COPIES OF INVOICES THE ORIGINAL SHIPPING
DAF- (NAUCHSKI) PAPERS AND PACKING LIST TO
TERMS OF PAYMENT SEE ARTICLE NO 2 BELOW
SEE BELOW
SELLER

JOINT STOCK VENTURE/ ALL CORRESPONDENCE AND A COPY OF THE SHIPPING PAPERS AND PACKING { 5T
NITRO-VZRYV IN COOPERATION WITH DORNAT LTD MUST BE SENT TO
12, MAROSEIKA ST
MOSCOW, 101850, RUSSIAN FEDERATION SEE ARTICLE NO 2 BELOW
ATTN IVAN PETROV
TEL 206~92-63

CONSIGN TO

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

BUYER UNITED ENGINEERS & CONSTRUCTORS, 100 SUMMER STREET, BOSTON, MA 02110

ROUTE VIA RAIL
ITEM  QUANTITY DESCRIPTION PRICL
PRICE
. ITEM QUANTITY DESCRIPTION UNIT PRICE EXTENSION
1 500 TONS POWDERY AMMONITE 6%*B PER
GOCT~-21984-76 $500 00O $250,000 00
2 500 TONS CARTRIDGE AMMONITE 6*B~-200, 32MM
PER GOCT-21984-76 $640 00 $320,000 0O

TOTAL FIRM PRICE §570,000 0O

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

BUYER TOTAL PRICE OF ORDER __ Buyer
UNITED ENGINEERS & CONSTRUCTORS INC ... Requsitioner
| 4 ___ Expediter
pyrum e N | ll Il IX.L)“I ‘ A — 570 000 00 Accountmg
BY / ’?aixfé 3370, __ Field/MRR
G F HILL PURCHASE ORDER NO __ Chent
Other
7419 002 400-6 —
- J O ACCOUNT NO 7419 200
f¢‘/7 Dt P ’A

W/ - /{, /d(’/’ v
Lig



. A Raythesn Company

CHANGE ORDER #1

TM SERVICE
Bulgaria, Varna
St Konstantin DC Str 28,21
Attn Sergey Vorobyov
or Alexander Mishagin

PAGE NO DATE REQN NO /BY PREPARED BY PURCHASE ORDER NO
TR 1 12-22-92 £817% D tam 7419 002-400-7
SELLER 5 SHIPPING DATE THE ORDER NO RELEASE NO MUST APPEAR REL
ON INVOICES CORRESPONDENCE SHIPPING
12/15/92 or sooner if possible PAPERS, AND PACKAGES
FOB POINT MAIL THE ORIGINAL AND TWO (2) COPIES OF INVOICES THE ORIGINAL SHIPPING
fob border (SOLOVIOVSK-BAYNTUMAN) PAPERS AND PACKING LISTTO
TERMS OF PAYMENT See Article No 2 Below
see below
SELLER

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

See Article No 2 Below

CONSIGN TO

Mongolian Fuel and Energy Minastry,
Attn Minister Jigjid

ROUTE VIA rail

Coal Mine Aduunchuluun, Mongolia

ITEM  QUANTITY

DESCRIPTION PRICE

Change and incorporate the following
.Reference second paragraph "For each
For each shipment (cargo)}, the

erther FAXing or via overnight
the following

under Article 2 in the original purchase order
shipment " and replace with the following

Seller shall provide the above listed documents by
air shipment, through TNT Worldwide Express or DHL to

United Engineers & Constructors Inc

100 Summer Street

Boston, MA 02110

Attn Mr M H Spauldang
Tel (617) 422-5360

Fax (617) 338-6239

FaX (617) 423-5020

Delete paragraph three (3) "Upon receipt of the above listed * of Article 2 ain its
entirety
A Copy of this Order must be BUYER. TOTAL PRICE OF ORDER (Rev ) __ Buyer
signed by Seller and returned UNITED ENGINEERS & CONSTRUCTORS __ Requisstioner
within two weeks of recerpt. INC. __ Expediter
ORDER ACKNOWLEDGED $650,000 00 — Accounting
BY y/ #ﬂ __ Ficld/MRR
TITLE. BY & & 7 PURCHASE ORDER NO Chent
- —
DATE. MAL Spaulding 7419 002-400 7 — Other

s K

’h!/.d T O Account No 7419 0032




JUnited Engineers

% Consirzclors
A Raytseon Company
¢ PURCHASE ORDER
PAGE NO DATE REQN NO /BY PREPARED BY PURCHASE ORDER NO
10F g 11/21/92 85683/PC MHS 7419 002-400-7

SELLER S SHIPPING DATE
12/15/92,0R SOONER IF POSSIBLE

THE ORDER NO RELEASE NO MUST APPEAR
ON INVOICES CORRESPONDENCE SHIPPING
PAPERS, AND FAChAGES

FOB POINT
FOB-BORDER ( SOLOVIOVSK~-BAYNTUMAN)

TERMS OF PAYMENT
SEE BELOW

SELLER
TM SERVICE
BULGARIA, VARNA
ST KONSTANTIN DC STR 28,21
ATTN SERGEY VBROBYOV 0R Aiexpnaie /Vishosis
TEL 777167/504414L4§49m> ¢

FAX F=/935F - D=2 oz
T b0 85 /“/nﬁ%  BULEH B )

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

SEE ARTICLE NO 2 BELOW

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

SEE ARTICLE NO 2 BELOW

CONSIGN TO

MONGOLIAN FUEL AND ENERGY MINISTRY, COAL MINE ADUUNCHULUUN, MONGOLIA
ATTN MINISTER JIGJID
ROUTE VIA RAIL
ITEM  QUANTITY DESCRIPTION PRICE
PRICE
w QUANTITY DESCRIPTION UNIT PRICE EXTENSION
1 1 EKG-5A, EXCAVATOR $650,000 Q0O $650,000 00
2 LoT SPARE PARTS(1 YEAR SUPPLY)
SEE ATTACHMENT INCLUDED IN P O PRICE
3 LoT FREIGHT INCLUDED IN P O PRICE
4 LoT DOCUMENTATION INCLUDED IN P O PRICE

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

A Copy of this Order must be BUYER TOTAL PRICE OF ORDER ___ Buyer
signed by Seller and returned UNITED ENGINEERS & CONSTRUCTORS INC __ Requsitioner
within ¢two weeks of receipt ___ Expediter
ORDER YOWLEDGED é va % $650,000 00 . Accountmg
BY ‘A, .a/éZ? d ___ Field/MRR
LE G F HILL PURCHASE ORDER NO __ Chent
TE 2 Other
oy X 7419 002 400-7 — —_—

Gy 7

J O ACCOUNT NO 7419 200

Ex
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Uniled Engineers

& Consiruclors
A Raytsasa Compary CHANGEORDER#l
PAGE NO DATE REQN NOSBY PREFPARED PURCHASE ORDER
10F ] 4/6/93 88799/pc mhs 7419 002-400-7A "
N/A SELLER $ SHIPPING DATE THE ORDER NO RELEASE NO MUST APPEAR REL
ON INVOKCES, CORRESPONDENCE, SHIPPING
PAPERS. AND PACKAGEY
FOB POINT MALIL THE QRIGIN o] PLES OF INVOICES,
Fob- Border (Nauchki) PAPERS, m;fm“ ?;Nx.ér m) e THE ORIGIAL sHprG

TERMS OF PAYMENT

see below See Article No 2 Below

SELLER

Kostroma Excavator Factory
Inzhenerny per , 3

ALL CORRESFONDENCE AND A COPY OF THE SHIPPING PAPERS AND PACKING LIST
MUST 3E SENT TO-

Kostroma, Russia 156604 See Article No 2 below
Attn Alexander I Pankov
Tel (0942) 53-06~52
CONSIGN TO
Mongolian Fuel and Energy Ministry, Bagga Poiruu 6 Ulaanbaatar-46, Mongolaia
Attn Mainister Jigjad
ROUTE VIA

ITEM  QUANTITY DESCRIPTION TOTAL OF PREVIOUS ORDER PRICE

S
INCORPORATE THE FOLLOWING 270,525 08

Please change Article 4, Paragraph4 " These payments shall be made to the following bank

and account number' to the following

ROSVNESHTORGBANK
Moscow, Russia No 608-205~524 with Republic National Bank of New York,
New York in favor of KOSTROMAINCOMBANK account No 0730000106/001 with

ROSVNESHTORGBANK, Moscow further crediting EKSKO No 070001001020
A Copy of thas Ovder mast be BUYER, TUTAL PRICE OF ORDER. {Rev ) Buyw
ugoed by Seller and retarmed UNITED ENGINEERS & CONSTRUCTORS INC. " Requetionsr
wuhntwovnduolw -—w
ORDER ACKNOWLEDGED* $270,525 08 — Actomiing
sy 7 W,@éa«/%l  Field/MRR
M H Spaul¥ding PURCHASE ORDER NO T Clemt
7419 002-400~7A | — Other _____

J 0O ACCOUNT MO



Uniled Engineers
& Conslruclors

A Eaytheon Company

‘.

PURCHASE ORDER

PAGE MO

DATE REQN NQ /BY PREPARED BY PURCHASE ORDER NO
10F g 2/7Z/93 89368/pc MHS 7418 002-400-72
SELLER § SHIPPING DATE THE ORDER NO RELEASE NO MUST APPEAR REL
2 / 20 /9 3 ON INVOICES CORRESPONDENCE SHIPPING
PAPERS, AND PACKAGES
FOB POINT MAIL THE ORIGINAL AND TWO (2) COPIES OF INVOICES THE ORIGINAL SHIPPING
FOB-BORDER ( NAUCHKT) PAPERS AND PACKING LIST TO
TERMS OF PAYMENT SEE ARTICLE NO 2 BELOW
SEE BELOW

SELLER
Kostroma Excavator Factory
Inzhenerny per , 3

Kostroma, Russia 156604
Attn Alexander I Pankov
Tel (0942) 53~-06~52

MUST BE SENT TO

ALL CORRESPONDENCE AND A COPY OF THE SHIPPING PAPERS AND PACKING LIST

SEE ARTICLE NO 2 BELOW

CONSIGN TO

MONGOLIAN FUEL AND ENERGY MINISTRY,

ATTN MINISTER JIGJID

ROUTE VIA RATL

BAGGA POIRUU 6 ULAANBAATAR-46, MONGOLIA

ITEM  QUANTITY

DESCRIPTION PRICE
PRICE
.ITEM QUANTITY DESCRIPTION UNIT PRICE EXTENSION
1 VARIOUS SPARE PARTS FOR EXCAVATORS EKG-100l11E AND 5111B
FOR SMALL LOCAL MINES (SEE ATTACHMENT A FOR UNIT PRICE
BREAK OUT )
TOTAL FIRM PRICE DELIVERED $270,525 08
[\7"*7 fon ( w
2
7AW 'V&N“ X Lueprnd \F 8§ 2£51
W;ﬁ (,,U{ (275 &%y '$2)
IK\/?’{’L e SORD IS SUBJECT TO THE TERMS, CONDITIONS, AND SPECIFICATIONS AS STATED HEREIN
A Copy of this Order must be BUYER TOTAL PRICE OF ORDER ___ Buyer
signed by Seller and returned UNITED ENGINEERS & CONSTRUCTORS INC . Requsitioner
withm two weeks of recelpt . Expedater
ORD EKNO BE /4@%7 $270,525 08 ___ Accounting
Yizeg T w7 sy W& ! " Field/MRR
ITLE V ettt e § MH SPAUEDING PURCHASE ORDER NO —_ Chent
ATE m &y 7 7419 002 400-TA — Other
J O ACCOUNT NO 7419 200

7 filf
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ATTACENENT B
TECHNRICAL REQUIREMENTS
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. Reference second paragraph "For each

llcnnsiruelors CHANGE ORDER #1
ARaytisasn Company
PAGE NO DATE REQN NO /BY PREPARED 8Y PURCHASE ORDER NO
ToF g 12-22-92 FIIN & 7419 002-400-8
SELLER S SHIPPING DATE THE ORDER NO RELEASE NO MUST APPEAR REL
ON INVOICES CORRESPONDENCE, SHIPPING
Various PAPERS, AND PACKAGES
£0B POINT MAIL THE ORIGINAL AND TWO (2) COPIES OF INVOICES THE ORIGINAL SHIPPING
fob border (NAUCHSKI ) PAPERS AND PACKING LIST TO
TERMS OF PAYMENT See Article No. 2 Below
gsee below
SELLER
NOVOKRAMATORSKY ALL CORRESPONDENCE AND A COPY OF THE SHIPPING PAPERS AND PACKING
AONKMZ KRAMATORSK, ORDJONIKIDZE, 5 UIST MUST BE SENT TO
DONETSK REGION
UKRANIAN SSR See Article No 2 Below
Attn Serger Romanenko

CONSIGN TO

Mongolian Fuel and Energy Mainastry, Bagga Poiruu 6 Ulaanbaatar,-46, Mongolia

Attn Minister Jigjad

ROUTE VIA rail

ITEM  QUANTITY

DESCRIPTION

PRICE

Change and aincorporate the following

shipment.

under Article 2 in the oraginal purchase order

" and replace with the following.

For each shipment (cargo), the Seller shall provide the above listed documents by
either FAXing or wvia overnight air shipment, through TNT Worldwide Express or DHL to

the following

United 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

Delete paragraph three (3) "Upon receipt of the above listed "

entirety

of Article 2 in its

A Copy of this Order must be BUYER.

sigoed by Seller and returned UNITED ENGINEERS & CONSTRUCTORS
within two weeks of recept. INC.

ORDER ACKNOWLEDGED

DATE.

o w Wﬁm/ﬁw

Gy 1

TOTAL PRICE OF ORDER (Rev ) __ Buyer
—_ Requmioner
— Expediter
$421,525 00 — Accounting
__ Ficld/MRR
PURCHASE ORDER NO —_ Chent
7419 002-400-8 __Other Qﬁg
J O. Account No 7419.002 E



& Construclors
ARaytbaen Company
PURCHASE ORDER
PAGE NO DATE REQN NO /BY PREPARED BY PURCHASE ORDER NO
10F g 11/28/92 85677/PC MHS 7419 002-400-8
SELLER § SHIPPING DATE THE ORDER NO RELEASE NO MUST APPEAR REL
ON INVOICES CORRESPONDENCE SHIPPING
VARIOUS PAPERS, AND PACKAGES
FOB POINT MAIL THE ORIGINAL AND TWO (2) COPIES OF INVOICES THE ORIGINAL SHIPPING
FOB-BORDER ( NAUCHKI) PAPERS AND PACKING LIST TO
TERMS OF PAYMENT SEE ARTICLE NO 2 BELOW
SEE BELOW
SELLER
NOVOKRAMATORSKY ALL CORRESPONDENCE AND A COPY OF THE SHIPPING PAPERS AND PACKING LIST
AONKMZ KRAMATORSK, ORDJONIKIDZE,S MUST BE SENT TO

DONETSK REGION

UKRAINIAN SSR

ATTN SERGEI ROMANENKO

TEL 4-30-60(CODE 06264) FAX 4-30-60(CIS)
TELEX 115137 (INTERNATIONAL)

SEE ARTICLE NO 2 BELOW

CONSIGN TO

MONGOLIAN FUEL AND ENERGY MINISTRY,
ATTN MINISTER JIGJID

ROUTE V1A RAIL

BAGGA POIRUU 6 ULAANBAATAR-46, MONGOLIA

ITEM  QUANTITY

DESCRIPTION PRICE

PRICE

ITEM QUANTITY DESCRIPTION UNIT PRICE EXTENSTION
1 VARIOQUS

EXCAVATOR EST 6 5/45.
PRICE BREAK OUT)

SPARE PARTS FOR DRAGLINES ESH 13/50,ESH 10/70 AND
{SEE ATTACHMENT A FOR UNIT

$421,525 00

TOTAL FIRM PRICE $421,525 00

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

7 A Copy of this Order must be
signed by Seller and returned
within two weeks of recerpt

ORDER ACKNOWLEDGED
B¥-¢=—=9—32£TT porad

BUYER

TTLE £z 222624077 /&‘/}(B
DATE _2f L7065

//)fzc/ﬂ//c”/s//ﬁ/' //f

TOTAL PRICE OF ORDER __ Buyer
UNITED ENGINEERS & CONSTRUCTORS INC — Reqmsitioner
—_ Expediter

421,525.00 — Accountng

v NN «5(9 NM’? 3421, ~ Field/MRR
M H SPAULDING - PURCHASE ORDER NO —_Chent
C’ % M 7419 002 4008 — Other

* @
J 0. ACCOUNT NO 7419 200

g
Pl



Uniled Engineers

O Conshruclors

A Raythh@on Company

PURCHASE ORDER

PURCHASE ORDER NO
7419 002-400-9

THE ORDER NO RELEASE NO MUST APPEAR
ON INVOICES CORRESPONDENCE SHIPPING
PAPERS, AND PACKAGES

REL

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

SEE BELOW FOR INSTRUCTIONS

PAGE NO DATE REQN NO /BY PREPARED BY
10F g 11/23/92 85688/PC MHS
SELLER S SHIPPING DATE
SEE BELOW
FOB POINT
SEE BELOW PAPERS AND PACKING LIST TO
TERMS OF PAYMENT
SEE BELOW
SELLER
" 2HELDOREXPORT"
2, NOVO-BASMANNAYA MUST BE SENT TO
MOSCOW, 107174 ,USSR
ATTN ZOYA I BOTNEVA
TEL 262-34-95

ALL CORRESPONDENCE AND A COPY OF THE SHIPPING PAPERS AND PACKING LIST

SEE BELOW FOR INSTRUCTIONS

CONSIGN TO

MONGOLIAN FUEL AND ENERGY MINISTRY,

ATTN MINISTER JIGJID

ROUTE VIA RAIL

SHARON GOL STRIP MINE

ITEM  QUANTITY

DESCRIPTION

PRICE

.ThJ.S agreement made this 24th day of November, by and between United Engineers and
Constructors Inc , a Raytheon Company, Northeastern Regional Operation having its office

at 100 Summer Street,

Boston, Ma

(USA) 02110 (hereinafter called "customer") and

"Zheldorexport" with principal place of business at 2, Novo-Basmannaya, Moscow, USSR

107174 (hereinafter called "Seller")

Also,

in this document the Mongolian Fuel and

Energy Ministry of Mongolia will hereinafter be referred to as "owner "

1 1 SUBJECT OF CONTRACT

Customer orders and seller takes over implementation of the work for capital repair of

two (2) diesel locomotives, model# TEM-2,

following

Engine and related equipment
Electrical Machines

Electrical instruments and checking
Instrumentation control instruments

for level of work KpP-2

KP-2 consists of the

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

A Copy of this Order must be
signed by Seller and returned
within two weeks of receipt
ORDE AQKNOWLEDGED
BY

pr———

TITLE Cxo g0 e SHLPELT
2

DATE

7 4-/:

24 Irg2;

ety Heergrptex

BUYER
UNITED ENGINEERS & CONSTRUCTORS INC

w7 ponll,

TOTAL PRICE OF ORDER

f174732 v

—_ Buyer
— Requsihoner

__ Expediter

M H SPAULDING

PURCHASE ORDER NO
7419 002 400-9

(;“7 7 )/

J O. ACCOUNT NO 7419 200

Wb



&Gonslructors PURCHASE ORDER
4 Rayltheon Company

"E NO SELLER REL PURCHASE ORDER NO

- oF g "ZHELDOREXPORT" 7419 002-400-9

ITEM  QUANTITY DESCRIPTION

PRICE

- Carriage
- Base and body of locomotives
Brakes and phneumatic equipment

Speedometers, signalization, autostop, firefighting equipment
~ Interior, insulation, floor

- Wiraing change

- Shock absorbers

2 Owner will deliver to seller 2 diesel locomotaives in 20 DAYS after contract signing
eller will complete repairing withain two(2) months after receiving the locomotives

0 TECHNICAL STANDARDS

1 Repairing of diesel locomotives will be performed by ASTRACHANSKI DIESEL LOCOMOTIVES
EPAIRING PLANT

2 Repairing of the diesel locomotives will be made according to rules, technical standards

nd regulations that are in effect for facilities of the Ministry of Transportation, Russian
ederation

3 Extent of reparr work, list of parts and components to be replaced disregarding of its
:’on will be i1n accordance with the technical standards for respective repair All
3

nal work determined by unusual wearing of details and modernization of some
omponents will be determined by the commitee of specialists from owner and/or customer and
pairing plant during acceptance of equipment for repair and in accordance with paragraph

2 of this contract Any additional work which 1s determined and 1s not covered in level
-2 must be approved by 'CUSTOMER" before any repairs can be made

4 Dresel locomotives delivered for repair shall be equiped with agregats and components
1at can be rebuilt and have all necessary devises for safety during transportation After
pairing locomotives shall be returned to owner with the same set of devises as 1t was

-livered to repairing plant This condition shall be reflected in delaivery-acceptance
cument according to paragraph 3 2 of this contract

5 Diesel locomotives shall be equiped with taxing and braking systems 1n good condition
»ndition and abilaity to operate these systems shall be ststed in document signed by the
presentative of Depo of Registration of the locomotives

0 TRANSPORTATION AND REGULATION OF DELIVERY-ACCEPTANCE OF EQUIPMENT

1 Delivery of diesel locomotives shall be 1n accordance with regulations of repairing
cilities

2 Representatives of the customer and/or owner escorting the locomotives to repairing
cility and back shall possess the rights to sign the delivery-acceptance document on
half of the customer/owner and in accordance with paragraph 2 3 of this contract

3 Hand over of locomotives for repair and acceptance of them after repair shall take place

the repairing facailaity by the representatives of the owner and/or customer and the
pairing facility and with drawing up the corresponding delivery-acceptance documents

4 date of delivery-acceptance of locomotives for repair 1s the date when delivery-
nce document 1s signed

5 Seller shall summons by telegraph the representatives of the owner and customer 20 days
fore completing of the repairing of locomotives In case of the absence of owner and
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United Engineers

# Conshruclors PURCHASE ORDER
A Rxytisaen Company
_.AGE NO SELLER REL PURCHASE ORDER NO
3 oF g " ZHELDOREXPORT" 7419 002-400-9
ITEM  QUANTITY DESCRIPTION PRICE

ustomer representatives, acceptance of the locomotives will be carried out by repairing
acility In thas case the document of acceptance will be signed only by representative of
epairing facirlity

7 Above mentioned copies of delivery-acceptance document and copies of the fax are the
rrounds for the bailling of 10% of $172,000 00

0 OBLIGATIONS

1 Seller guarantees quality of repairing of the locomotives during 12 months from the
ioment of accepting the locomotives into service as 1s mentioned in paragraph 3 3 of this
ontract 1f all requirements for use of this equipment are in accordance with 1nstructions
»f the factory-producer of the locomotives

2 In case of break down during warranty period mentioned in paragraph 4 1 of this contract
wner shall immediately notify the seller During the 30 days from receiving of thais
iwot1fication seller shall send the specialist from repairing facility to decide what shall
e done to fix the equipment Decision shall be reflected in document signed by the seller
ind owner In case break down occurs through the fault of seller the repair shall be done
ree of charge 1In case break down occurs due to improper use of equipment by owner the
eparr shall be done at owner‘s expense

Q‘ case of the absence of specialist during established time owner will draw-up the
loctlment for repair of the equipment at the expense of the seller

5 Seller 1s obligated to consider all owner and customer complaints during one month from
eceirvaing of the complaints

» 0 TERMS OF PAYMENT

» 1 Customer will pay advance of 10% of total contract amount $172,000 00 Advance will be
»ard upon receipt of below listed documentation In addition to this advance, customer will
ray ammount of $683 00 per locomotive, which represents cost of transportation for
ocomotives from Mongclian border to the locomotive repair facility The total advance
mount will be $18,566 00 The remaining 90% plus return transportation costs of $683 00 per
ocomotive will be paid by customer upon receipt of faxed acceptance-inspection document
otal payment will be $156,166 00 for a total purchase order price of $174,732 00 Payment
7011 be made within 7 days after receipt

» 2 The following documents must be faxed and followed by hard copy by seller for approval
ind payment of the above mentioned amounts

Delivery-Acceptance Document- signed by applicable representatives
Acceptance-Inspection Document- signed by applicable representatives

3 Payment will be made as follows i1in US dollars to the following bank and account

eneficrary Zzheldorexport , Moscow,Russia (S W I F T BIC INCOSUMM)
Account 003070639
Inkombank
101000 Moscow, Chistee prudee 12/8
Person of contact Shukailo Alexei Alexandrovich
. Tel 923-1304
VIA ACCOUNT NO 890~0056~096 WITH THE BANK OF NEW YORK,N Y

0 COMPLAINTS
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Uniled Engineers

& Gonstruclors
A Raytheon Company
¢ PURCHASE ORDER
PAGE NO DATE REQN NO /BY PREPARED BY PURCHASE ORDER NO
1OF 4 01/13/93 89357/pc MHS 7419 002-400-10
SELLER 8 SHIPPING DATE THE ORDER NO RELEASE NO MUST APPEAR REL
ON INVOICES CORRESPONDENCE, SHIPPING
1/30/93,0or sooner 1f possible PAPERS. AND PACKAGES
FOB POINT MAIL THE ORIGINAL AND TWO (2) COPIES OF INVOICES THE ORIGINAL SHIPPING
FOB-NAUCHKI-SUHE-BATOR PAPERS AND PACKING LIST TO
TERMS OF PAYMENT SEE ARTICLE NO 2 BELOW
SEE BELOW
SELLER
TRADE BUREAU ALL CORRESPONDENCE AND A COPY OF THE SHIPPING PAPERS AND PACKING LIST
VAINERA STR , 13 MUST BE SENT TO
620014, EKATERINBURG, RUSSIA
ATTN SERGEY VOROBYOV SEE ARTICLE NO 2 BELOW
TEL 51 02 47

CONSIGN TO

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

ATTN MINISTER JIGJID

ROUTE ViA RAIL
ITEM  QUANTITY DESCRIPTION PRICE
PRICE
TEM QUANTITY DESCRIPTION UNIT PRICE EXTENSION
HOUSE ROLLERS/AXLE SHAFTS FOR 15/90 DRAGLINE
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

A Copy of tlns Order must be BUYER TOTAL PRICE OF ORDER __ Buyer
signed by Seller and returned UNITED ENGINEERS & CONQTRUCTORS INC . Requsiioner
within two weeks of recespt —_ Expedater
ORDER ACKNOWLEDGED Z $75,000 00 _._ Accounting

Y BY [7 zytfgéuux; —~) ! — Field/MRR

ITLE ____ M ] SPAUVD[NG PURCHASE ORDER NO —_ Chent
DATE 7419 002 400-10 — Other

7419 200

C}py 77 / M J O ACCOUNT NO

S



Uniled Engineers

#Conslructors
A Rayliseen Comnpany
. PURCHASE ORDER
PAGE NO DATE REQN NO /BY PREPARED BY PURCHASE ORDER NO
LOF g 2/12/93 89368/pc MHS 7419 002-400-13
SELLER S SHIPPING DATE THE ORDER NO RELEASE NO MUST APPEAR REL
3 /28 /93 ON INVOICES CORRESPONDENCE, SHIPPING
PAPERS AND PACKAGES
FOB POINT MAIL THE ORIGINAL AND TWO (2) COPIES OF INVOICES THE ORIGINAL SHIPPING
FOB-~BORDER ( NAUCHKI ) PAPERS AND PACKING LIST TO
TERMS OF PAYMENT SEE ARTICLE NO 2 BELOW
SEE BELOW
SELLER
KARPINSKI ELECTROMASHINOSTROIT ZAVOD ALL CORRESPONDENCE AND A COPY OF THE SHIPPING PAPERS AND PACKING LIST
EKATERINBUZGSKAYA OBLAST MUST BE SENT TO
KARPINSK, RUSSIA 624480
ATTN MR DVOREZSKI VICTOR PAVLOVICH SEE ARTICLE NO 2 BELOW
TEL (34313) 2-23-42
FAX (34313) 2-27-15

CONSIGN TO

NUURS COMPANY, MONGOLIAN FUEL AND ENERGY MINISTRY, BAGGA POIRUU & ULAANBAATAR,
MONGOLIA, ATTN MINISTER JIGJID

ROUTE VIA RAIL
ITEM QUANTITY DESCRIPTION PRICE
PRICE
.ITEM QUANTITY DESCRIPTION UNIT PRICE EXTENSION
1 1 GENERATOR, DETAIL NO 4/773M-1000-2/2Y2 110000 00S 110000 00$

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 % DISCOUNT, 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 thus Order must be BUYER TOTAL PRICE OF ORDER ___ Buyer
signed by Seller and returned UNITED ENGINEERS & CONSTRUCTORS INC —__ Reqmsitroner
withm two weeks of receipt ___ Expediter
ORDER ACKNOWLEDGED ;2}<4f%§: $110000 00 ___ Accounting
BY BY 7 ___ Field/MRR
TITLE M H SPAULDING = PURCHASE ORDER NO ~ Chent

DATE

7419 007 400-13 Other
)A%j/ ;; //,f;é?f 76 ACCOUNT WO 7413 200
g



Uniled Engineers

& CGonslruclors
A Raytheon Company
. PURCHASE ORDER
PAGE NO DATE REQN NO /BY PREPARED BY PURCHASE ORDER NO
tOF 5 2/10/93 89373 /pc MHS 7419 002-400-14
SELLER § SHIPPING DATE THE ORDER NO RELEASE NO MUST APPEAR REL
ON INVOICES CORRESPONDENCE SHIPPING
3/15/93,0r sooner 1f possible PAPERS. AND PACKAGES
FOB POINT MAIL THE ORIGINAL AND TWO (2) COPIES OF INVOICES THE ORIGINAL SHIPPING
FOB~BORDER ( NAUCHKI ) PAPERS AND PACKING LIST TO
TERMS OF PAYMENT SEE ARTICLE NO 2 BELOW
SEE BELOW
SELLER
TM SERVICE ALL CORRESPONDENCE AND A COPY OF THE SHIPPING PAPERS AND PACKING LIST
BULGARIA VARNA MUST BE SENT TO
ST KONSTANTIN DC STR 28, 21
ATTN SERGEY VOROBYOV/ALEXANDER MISHAGIN SEE ARTICLE NO 2 BELOW

TEL 86-10-65

CONSIGN TO

NUURS COMPANY, MONGOLIAN FUEL AND ENERGY MINISTRY, BAGGA POIRUU & ULAANBAATAR,
MONGOLIA,ATTN MINISTER JIGJID

ROUTE V1A RATL
ITEM  QUANTITY DESCRIPTION PRICE
PRICE
.ITEM QUANTITY DESCRIPTION UNIT PRICE EXTENSION
1 1 GENERATOR, DETAIL No /713 -2500-750-YXA3
750 RPM, 2500 KW, 1200 VOLTS, 750 AMPS $112,400 00 $112,400 00
LESS NEGOTIATED DISCOUNT (512,400 00)

TOTAL FIRM PRICE DELIVERED §$100,000 00

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

A Copy of thus Order must be BUYER TOTAL PRICE OF ORDER __ Bayer

signed by Seller and returned UNITED ENGINEERS & CONSTRUCTORS INC —— Requsitioner
within two weeks of receipt ___ Expedster
ORDER ACKNOWLEDGED 00,000 00 ___ Accounting
BY L2l ro BY W Z/ /%ow/ézvv P00 __ Field/MRR
TITLE . /‘,:9_ ﬁ M H SPAULDI¥G PURCHASE ORDER NO __ Chent
DATE AT __ Other

p 7 /‘ 7419 002 400-14
3/&7 / /0” 70 ACCOUNT WO 7419 200



A Raythaon Company

PURCHASE ORDER

PAGE NO

{OF g5

DATE
2/10/93

REQN NO BY
89377/pc

PREPARED BY
MHS

PURCHASE ORDER NO
7419 002-400-17

SELLER § SHIPPING DATE
3/15/93,0R SOONER IF POSSIBLE

THE ORDER NO RELEASE NO MUST APPEAR
ON INVOICES CORRESPONDENCE, SHIPPING
PAPERS, AND PACKAGES

FOB POINT
FOB-BORDER (NAUCHKI)

TERMS OF PAYMENT
SEE BELOW

SELLER
TRADE BUREAU
VAINERA STR , 13
EKATERINBURG, RUSSIA 620014
ATTN SERGEY VOROBYOV

MAIL THE ORIGINAL AND TWO (2) COPIES OF INVOICES THE ORIGINAL SHIPPENG
PAPERS AND PACKING LIST TO

SEE ARTICLE NO 2 BELOW

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

SEE ARTICLE NO 2 BELOW

TEL 51-02-47

CONSIGN TO
NUURS COMPANY, MONGOLIAN FUEL AND ENERGY MINISTRY, BAGGA POIRUU 6 ULAANBAATAR,
MONGOLIA, ATTN MINISTER JIGJID

ROUTE VIA RATL

ITEM QUANTITY DESCRIPTION PRICE
PRICE
TEM QUANTITY DESCRIPTION UNIT PRICE EXTENSION
1 1 COMPRESSOR, DETAIL NO ] K-4, $2,100 00O $2,100 00
FPOR XG 4 6B, D KG5A SHOVELS
TOTAL FIRM PRICE DELIVERED §$2,100 00
THIS ORDER IS SUBJECT TO THE TERMS, CONDITIONS AND SPECIFICATIONS AS STATED HEREIN
A Copy of this Order must be BUYER TOTAL PRICE OF ORDER ___ Buyer
signed by Seller and returned UNITED ENGINEERS & CONSTRUCTORS INC __ Requsitioner
within two weeks of receipt _ Expediter
$2,100 00 — Accountmg
BY W /Z%‘i W% ! " Field/MRR
M H SPAULDING PURCHASE ORDER NO __ Chent
7419 002 400-17 —— Other
J O ACCOUNT NO 7419 200

();7 7 fheef

Ve,



Uniled Engineers

& Conslruciors
A Rayhiheen Company
PURCHASE ORDER
PAGE NO DATE REQN NO /BY PREPARED BY PURCHASE ORDER NO
10F g 4/6/93 429887 /pc MHS 7419 002-400-22

SELLER § SHIPPING DATE
4/13/93,0R SOONER IF POSSIBLE

ON INVOICES CORRESPONDENCE,
PAPERS, AND PACKAGES

THE ORDER NO RELEASE NO MUST APPEAR

SHIPPING

FOB~BORDER (NAUCHKI)

FOB POINT

TERMS OF PAYMENT

SEE BELOW

TRADE BUREAU

VAINERA STR , 13

SELLER

MAIL, THE ORIGINAL AND TWO (2) COPIES OF INVOICES THE ORIGINAL SHIPPING
PAPERS AND PACKING LIST TO

SEE ARTICLE NO 2 BELOW

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

EKATERINBURG, RUSSIA 620014
ATTN SERGEY VOROBYOV SEE ARTICLE NO 2 BELOW
TEL 51-02-47
CONSIGN TO
NUURS COMPANY, MONGOLIAN FUEL AND ENERGY MINISTRY, BAGGA POIRUU 6 ULAANBAATAR,
MONGOLIZA, ATTN MINISTER JIGJID
ROUTE VIA RAIL
ITEM QUANTITY DESCRIPTION PRICE
PRICE
ITEM OQUANTITY DESCRIPTION UNIT PRICE EXTENSION
Replacement Parts for EKG-5A
1 2 Electric Motor, Position 4/33 $1,535.00 $3,070 00
2 2 Heater, Position 11/33 $570 00 $1,140 00
3 1 Filter $610 00 $610 00
4 1 Air Conditioner $2,490 00 $2,490 00
5 5 AP-50, Position 20/33 $80 00 5400 00
6 1 S/P for 5-Machine and Electric Motor 58,100 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 thus Order must be BUYER TOTAL PRICE OF ORDER ___ Buyer
signed by Seller and returned UNITED ENGINEERS & CONSTRUCTORS INC — Requsitioner
withir two weeks of receipt ___ Expediter
ORDER ACKNOWLEDGED 15,810.00 — Accounting
BY sy N & /@5 315, __ Field/MRR
TITLE MH SPAULDING “ PURCHASE ORDER NO " Cheat
DATE 7419 002-400-22 . Other
J.0. ACCOUNT NO 7419 200
A



Uniled Engineers

& Construclkors PURCHASE ORDER
A Raytheen Company
PAGE NO DATE REQN NO /BY PREPARED BY PURCHASE ORDER NO
10F 4 11-10-92 54424 /RMS tam 7419 002-5006
SELLER S SHIPPING DATE THE ORDER NO RELEASE NO MUST APPEAR REL
12/04/92 ON INVOICES CORRESPONDENCE SHIPPING
/04/ PAPERS, AND PACKAGES
FOB POINT MAIL THE ORIGINAL AND TWO (2) COPIES OF INVOICES THE ORIGINAL SHIPPING
Topeka, Kansas PAPERS AND PACKING LIST TO
TERMS OF PAYMENT UNITED ENGINEERS & CONSTRUCTORS INC
Net 30 Days 100 Summer Street, Boston, MA 02110
SELLER Attn Accounts Payable
GOODYEAR TIRE AND RUBBER CO ALL CORRESPONDENCE AND A COPY OF THE SHIPPING PAPERS AND PACKING
1144 East Market Street UST MUST BE SENT TO
Akron, OH 44316 UNITED ENGINEERS & CONSTRUCTORS INC
Attn Mr Bill McDevitt Northeastern Operations
(216) 796-1223 100 Summer Street
Boston, MA 02110
Attn M.G Simpson
617-422-5379
CONSIGN TO Seller must contact An-~Mar International Inc for shipping
instructions by telephoning Mr Franz Fassbender at
Tel No (201) 313-1300 =~ FAX No (201) 313-9564
FOUTE VIA FREIGHT FORWARDER
Item  Quanbty Description
Unit Price Ext Price
1 50 off-Road Tires 18 00-25, 32 ply E-4,
complete with O-rings
Seller’s descraiption HRL-4B (4S)
Seller’s product code 133 538 6586 $1661 51 $83,075 00
2 150 Off-Road Tires 12 00~20, 16 ply,

complete with o-rings
Seller‘s description HRL-3A NYTT
Seller’s product code 123 340 184 $408 15 $61,222 50

TOTAL FIRM PRICE $144,298.00

I Shipping Information

A Tire Sizes
Item 1 780 1lbs/353 kg Width 203" or 516 mm/diameter 65 2" or 1656 mm
Item 2 198 4 1bs/90 kg Width 13" or 330 mm/diameter 49 5" or 1260 mm
B The successful Bidder will be responsible for full compliance with the Export

Administration Regulations of the U S Department of Commerce, including the
asgignment of an Export Control Commodity Number Class:ification, and securing
a validated export license, 1f regquired

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

. A Copy of this Order must be BUYER. TOTAL PRICE OF ORDER __ Buyer
signed by Seller and returned UNITED ENGINEERS & CONSTRUCTORS __ Reqummtioner
within two weeks of receipt. INC. ___ Expediter
ORDER ACKNOWLEDGED $144,298 00 . Accounting
BY w g/ ) __ Ficld/MRR
TITLE. BY PURCHASE ORDER NO  Clent
DATE ___ = /) MG Siﬁ? M 7419 002 5006 —. Other ____
P
N4 ‘ / T N Ameeunt NA 721Q NOD \°



& GConsiruclors CHANGE ORDER #1
A Rawyls@en Company

PAGE NO DATE REQN NO /BY PREPARED BY PURCHASE ORDER NO
10F g 12-22-92 IB2F tam 7419 002-5026

SELLER S SHIPPING DATE

01/30/93 or sooner 1f possible

THE ORDER NO RELEASE NO MUST APPEAR
ON INVOICES CORRESPONDENCE SHIPPING
PAPERS, AND PACKAGES

REL

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

See Article No 2 Below

620014, Ekaterinburg, Russia
Attn Sergey Vorobyov

FOB POINT
fob border (NAUCHSKI-SUHE-BATOR)
TERMS OF PAYMENT
see below
SELLER
TRADE BUREAU
VAINERA ST , 13

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

See Article No 2 Below

CONSIGN TO
Mongolian Fuel and Energy Ministry,
Attn Minister Jigjid

ROUTE VIA rail

Bagga Poiruu 6, Ulaanbaatar-46, Mongolia

ITEM  QUANIITY

DESCRIPTION

PRICE

Change and incorporate the following
Reference second paragraph "For each
For each shipment (cargo), the

erther FAXing or via overnight
the following

under Article 2 in the original purchase order-

shipment. " and replace with the following:

Seller shall provide the above listed documents by
airr shipment, through TNT Worldwide Express or DHL to

United Engineers & Constructors Inc.

100 Summer Street
Boston, MA 02110
Attn Mr M.H. Spaulding

Tel. (617) 422-53560
FAX (617) 338-6239%
FAX (617) 423-9020
Delete paragraph three (3) "Upon receipt of the above listed ." of Article 2 in 1its
entirety
A Copy of this Order must be BUYER. TOTAL PRICE OF ORDER (Rev) __ Buyer
signed by Seller and returned UNITED ENGINEERS & CONSTRUCTORS —. Requimtioner
within two weeks of recerpt. INC. — Expediter
ORDER ACKNOWLEDGED $174,000 00 __gﬁ?mmm
BY icld/MRR
TITLE sy . & /64 N PURCHASE ORDER NO " Client
MH
DATE. Spﬂldmg 7419 002 5026 —.Other 3 /{
: 7{: /OZW 30 Account No. 7419 003 \»



Uniled Engineers

& Gonsiruclors
A Raylthesn Company
@ PURCHASE ORDER
PAGE NO DATE REQN NO BY PREPARED BY PURCHASE ORDER NO
10F g 11/26/92 94042/PC MHS 7419 002-5026
SELLER S SHIFPING DATE THE ORDER NO RELEASE NO MUST APPEAR REL
ON INVOICES  CORRESPONDENCE, SHIPPING
01/30/93,0R SOONER IF POSSIBLE PAPERS. AND PACKAGES
FOB POINT MAIL THE ORIGINAL AND TWO (2) COPIES OF INVOICES THE ORIGINAL SHIPPING
FOB~BORDER ( NAUSCHKI-~SUTE~BATOR) PAPERS AND PACKING LIST TO
TERMS OF PAYMENT SEE ARTICLE NO 2 BELOW
SEE BELOW
SELLER

TRADE BUREAU ALL CORRESPONDENCE AND A COPY OF THE SHIPPING PAPERS AND PACKING LIST
VAINERA ST ,13 MUST BE SENT TO
620014 ,EKATERINBURG,RUSSIA
ATTN SERGEY V@ROBYOV SEE ARTICLE NO 2 BELOW
TEL 510247
CONSIGN TO

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

ROUTE VIA RAIL
ITEM  QUANTITY DESCRIPTION PRICE
PRICE
TEM QUANTITY DESCRIPTION UNIT PRICE EXTENSION
1 10 TONS WIRE ROPE(15 MM) $1,200.00 $12,000 00
roct 2688~-80 r-B-H-180
STD GOST 2688-80
2 4 TONS WIRE ROPE (10 5 MM) $1,200 0O $4,800 00
roct 3077-80 r-B-H~-180
STD GOST 3077-80
3 58 TONS WIRE ROPE (39MM) 51,200 00 569,600 00
roct 7669~80 r-I-H~ =-0-0-160-170
STD GOST 7669-80
4 32 TONS WIRE ROPE (57 MM) $1,200 00 $38,400 00

roct 7669-80 r~I-H- -0~-0-160-170

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

A Copy of this Order must be BUYER TOTAL PRICE OF ORDER __ Buyer
signed by Seller and returned UNITED ENGINEERS & CONSTRUCTORS INC " Requisioner
within two weeks of receipt ___ Expediter
Accoun
By WZ/M $174,000 00 :mmﬁng
M H SPAVLDING - PURCHASE ORDER NO ~ Cheat
.. Other

"

7419 002-5026
;{/M J O  ACCOUNT NO 7419 200
®
/ .



& Censiruciors PURCHASE ORDER
A Raythoesn Compary

PAGE NO SELLER PURCHASE ORDER NO
2 OF g TRADE BUREAU 7419 002-5026

ITEM  QUANTITY

DESCRIPTION

PRICE

5 10 TONs
6 15 TONS
7 10 TONS

8 2 TONS

"I’!9 4 TON

STD

WIRE
roct
STD

WIRE
roct
STD

WIRE
roct
STD

WIRE
roct
STD

WIRE
roct
STD

GOST 7669-80

ROPE (18 MM)
2688-80 r-B-H-180
GOST 2688-80

ROPE (45 5 MM)
7669-80 r-I-H- -0-0-160-170
GOST 7669-80

ROPE (22 MM)
3077-80 r -B-H-180
GOST 3077-80

ROPE (30 5 MM)
3077-80 r- -B~-H-180
GOST 3077-80

ROPE (29 MM)
7668-80 r- -B-H~180
GOST 7668-80

$1,200 00

$1,200.00

$1,200 0O

$1,200.00

$1,200 00

TOTAL FIRM PRICE §$ 174,000 QO

ARTICLE 1- MARKING INSTRUCTIONS- SHALL BE AS FOLLOWS

Mongolian Emergency Heat and Power Project No.l
Mongolian Fuel and Energy Ministry
Ulaanbaatar, Mongolia

$§12,000 00

$18,000.00

$12,000 00

$2,400 00

$4,800 00

Emergency Spare Parts for Power Plants and Coal Mines
Emergency Duty Free Cargo for the Mongolian Government

US AID PROJECT No 438-0003
UE&C Project No 7419 002
UE&C Purchase Order No 7419 002-5026

The US AID Label® and 'Made in Russia' shall be clearly marked on each package of each
shipment

Each package in the shipment shall be marked (eg 1 of N, 2 of N, N of N)
Each package shall be marked with proper metric dimensions and weights

Packages should be properly EXPORT BOXED/BUNDLED TO WITHSTAND OUTSIDE STORAGE as well as
rairlroad/trucking/airfreight handling.

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

a. Copy of Inland Bill of Lading
b. Copy of Commerciral Invoice



= - - :L - M (
Uniled Engineers
#Gonstructors PURCHASE ORDER
A Raytheon Company O U {
PAGE NO DATE REQN MO BY PREPARED BY PURCHASE ORDER NO
LOF g 12-08-92 85697/PC tam 7419 002-5026(AR)
SELLER S SHIPPING DATE THE ORDER NO RELEASE NO MUST APPEAR REL
12-18-92 ON INVOICES CORRESPONDENCE, SHIPPING
PAPERS. AND PACKAGES
FOB POINT MAIL THE ORIGINAL AND TWO (2) COPIES OF INVOICES THE ORIGINAL SHIPPING
Sedalla, Missouril PAPERS AND PACKING LIST TO

TERMS OF PAYMENT
2% 10th or 25th, Net 30 Days

SCLLER
AMSTEAD INDUSTRIES INC
MACWHYTE WIRE ROPE COMPANY
2906 14th Avenue
Kenosha, WI 53141
Attn Mr Don Franc:is,
(414) 654-5381

Mining Manager

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

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

UNITED ENGINEERS & CONSTRUCTORS INC
Northeastern Operations

100 Summer Street

Boston, MA 02110

Attn M G Simpson

617-422-422-5379

for shipping

CONSIGN TO Seller must contact An-Mar Internat:ional Inc
instructions by contacting Mr Franz Fassbender at
Tel ©No (201) 313-1300
FAX No (201) 313-9564

ROUTE V1A

Buver‘s Freight Forwarder

ITEM  QUANTITY

DESCRIPTION

PRICE

1 3848 LF

Substitute for 39 mm wire rope,

Unit Praice

$3 76/ft $14,468 48

1 1/2' 6 x 25 pref Monarch (IPS)

right lang IWRC

TOTAL FIRM PRICE

I Shipping Information

A Wire rope to be
2 lengths at 1129 ft each
2 lengths at 401 ft each
4 lengths at 197 ft each

TOTAL 8 lengths
(8 spools)

Dimensions/Weights Later

a validated export license,

$14,468 48

cut 1n the following lengths

2,258 ft
802 ft
788 ft

3,848 ft

The successful Bidder will be responsible for full compliance with the Export
Administration Regulations of the U 8
assignment of an Export Control Commodity Number Classificataion,
1f required

including the
and securing

Department of Commerce,

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

A Copy of this Order must be BUYER TOTAL PRICE OF ORDER ___Buyer

signed by Sciler and returncd UNITED ENGINEERS & CONSTRUCTORS ___ Regquutioper

within WG Wweeks of receipt INC ___Expediter

ORDER/} OWLEDGED $14,468 48 ___Accounting

BY __ &7% —_ Field/MRR

TITLE ~ — 49y vi /M, & BY PURCHASE ORDER NO  Chent

DATE Z ///7/M(?@mmrn ‘j/ 7419 002 S026(A) __Other _
/ * // - ~ Mmoo - - - ~ [a¥alal

Ext Prace



A Rsytaen Company

PURCHASE ORDER

PAGE NO DATE REQN NO /BY PREPARED BY PURCHASE ORDER NO
OF 5] 2/10/93 89372/pc MHS 7419 002-5027
SELLER § SHIPPING DATE THE ORDER MO RELEASE NO MUST APPEAR REL
3/26/93 ON INVOICES CORRESPONDENCE, SHIPPING
PAPERS, AND PACKAGES
FOB POINT MAIL THE ORIGINAL AND TWO (2) COPIES OF INVOICES THE ORIGINAL SHIPPING
DAF-({NAUCHKI)Russian/Mongolian Border PAPERS AND PACKING LIST TO
TERMS OF PAYMENT SEE ARTICLE NO 2 BELOW
SEE BELOW

SELLER
YROSLAVL MOTOR PLANT ALL CORRESPONDENCE AND A COPY OF THE SHIPPING PAPERS AND PACKING LIST
7%  OKTYABRYA PR MUST BE SENT TO
YF 3SLAVL, RUSSIA 150040
Al.N MR VIKTOR G. MAJOROV
TEL 0852 274 818

CONSIGN TO
NUURS COMPANY, MONGOLIAN FUEL AND ENERGY MINISTRY, BAGGA POIRUU & ULAANBAATAR
MONGOLIA. ULAANBAATAR RAILROAD STATION, ATTN MINISTER JIGJID
ROUTE VIA RAIL
ITEM  QUANTITY DESCRIPTION PRICE
PRICE
ITEM OQUANTITY DESCRIPTION UNIT PRICE EXTENSION
1 LOT IAMZ~240 Engine parts (See attachment A for
. unit price break out )
Original Contract Praice 236,167 43 USD
Less Negotiated 7% Daiscount (16,531 72) USD
Total Firm Price Delivered 219,635 71 USD
THIS ORDER IS SUBJECT TO THE TERMS, CONDITIONS, AND SPECIFICATIONS AS STATED HEREIN
A Copy of this Order must be BUYER TOTAL PRICE OF ORDER __ Buyer
signed by Seller and returned UNITED ENGINEERS & CONSTRUCTORS INC - Requisihoner
within two weeks of recept ___ Expediter
ORDER WLEDGED 219,635 71 USD . Accounting
‘&\ sy N X W ! — Fdd/MRR
TlTLE g/%__g M H SPAULDING PURCHASE ORDER NO " Chent
DATE /7 22 /993 7419002 027 — Other

J O ACCOUNT NO. 7419 200

® 67//67 7’7///4{/
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United Engineers
& Gonslruclors CHANGE ORDER #1

.A Raytheen Company

PAGE NO DATE REQN NO /BY PREPARED BY PURCHASE ORDER NO
10F 12-22-92 REINE tam 7419 002-5029
SELLER S SHIFPING DATE THE ORDEFINO RELEASE NO MUST APPEAR REL
ON INVOICES CORRESPONDENCE SHIPPING
1/30/93 or sooner 1f possible PAPERS, AND PACKAGES
FOB POINT MAIL THE ORIGINAL AND TWO (2) COPIES OF INVOICES THE ORIGINAL SHIPPING
fob border (NAUCHSKI-SUHE-BATOR) PAPERS AND PACKING LISTTO
TERMS OF PAYMENT See Article No 2 Below
see below
SELLER
TRADE BUREAU ALL CORRESPONDENCE AND A COPY OF THE SHIPFING PAPERS AND PACKING
Vainera St 13 UIST MUST BE SENT TO
I
620014, Ekaterinburg, Russia
Attn Sergey Vorobyov See Article No 2 Below
3432~-25-14-43
CONSIGN TO

Mongolian Fuel and Energy Ministry, Bagga Poiruu 6, Ulaanbaatar-46, Mongol:ia
Attn Minister Jigjad

ROUTE VIA rairl

ITEM QUANTITY DESCRIPTION PRICE

Change and incorporate the following under Article 2 1in the original purchase order
Reference second paragraph "For each shipment ." and replace with the following

. For each shipment (cargo), the Seller shall provide the above listed documents by

eirther FAXing or via overnight air shaipment, through TNT Worldwide Express or DHL to
the following

United 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

Delete paragraph three (3) "Upon receaipt of the above listed. " of Article 2 in 1its
entirety
Copy of this Order must be BUYER. TOTAL PRICE OF ORDER (Rev ) __ Buyer
1gned by Seller and returned UNITED ENGINEERS & CONSTRUCTORS —_ Requisitioner
within two weeks of recerpt. INC. __ Expediter
ORDER ACKNOWLEDGED $54,000 00 __ Accounting
BY __ Field/MRR
TITLE. By A & /414«%7 PURCHASE ORDER NO " Client
DATE. “‘dms 7419 002 5029 __Other
GW _ﬁ/ / J O Account No  7419.002



‘UnitedEngineers

& Conshruclors
A Raythwen Company
() PURCHASE ORDER
PAGE NO DATE REQN NC /BY PREPARED BY PURCHASE ORDER NO
1 OF 5 11/26/92 94042A/PC MHS 7419 002-5029

SELLER § SHIPPING DATE
01/30/93,0R SOONER IF POSSIBLE

THE ORDER NO RELEASE NO MUST APPEAR REL
ON INVOICES CORRESPONDENCE SHIPPING
PAPERS AND PACKAGES

FOB POINT
FOB-BORDER (NAUSCHKI-SUTE-BATOR)

TERMS OF PAYMENT
SEE BELOW

SELLER
TRADE BUREAU
VAINERA ST ,13
620014, EKATERINBURG,RUSSIA
ATTN SERGEY VOROBYOV
TEL 510247

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

SEE ARTICLE NO 2 BELOW

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

SEE ARTICLE NO 2 BELOW

CONSIGN TO

MONGOLIAN FUEL AND ENERGY MINISTRY,

ATTN MINISTER JIGJID

BAGGA POIRUU 6, ULAANBAATAR-46, MONGOLIA

ROUTE VIA RAIL
ITEM  QUANTITY DESCRIPTION PRICE
PRICE
‘m_& QUANTITY DESCRIPTION UNIT PRICE EXTENS ION
1 45 TONS WIRE ROPE(52 MM) $1,200 00 $54,000 00

roct 7669~80 r-I-H- ~0-0-160-170

STD GOST 7669-80

NOTE BUYER(UNITED 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
JANUARY 1, 1993 ALSO,

IF THIS OPTION IS SELECTED SELLER MUST BE NOTIFIED BEFORE
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 this Order must be BUYER
signed by Seller and returned
within two weeks of receipt

ORDER ACKNOWLEDGED

TOTAL PRICE OF ORDER ___ Buyer
UNITED ENGINEERS & CONSTRUCTORS INC ___ Requsitioner
___ Expediter
$54,000 00 — Accountng
BY 22U 3 /JZW%’:? ! " Field/MRR
MH SP)(ULD[NG & PURCHASE ORDER NO " Chent
7419 002 5079 — Other

J O ACCOUNT NO 7419 200



United Engineers

& Gonstructors PURCHASE ORDER
A Raytaon Company
PAGE NO DATE REQN NO BY PREPARED BY PURCHASE ORDER NO
1OF 4 12-08~-92 85696 /PC tam 7419 002-5029(A)
SELLER § SHIPPING DATE THE ORDER NO RELEASE NO MUST AFPEAR REL
12-18-92 ON INVOICES CORRESPONDENCE, SHIPPING
PAPERS. AND PACKAGES
FOB POINT MAIL THE ORIGINAL AND TWO (2) COPIES OF INVOICES THE ORIGINAL SHIPPING
Pittsburg, PA PAPERS AND PACKING LIST TO
TERMS OF PAYMENT UNITED ENGINEERS & CONSTRUCTORS INC.
Net 30 Days 100 Summer Street, Boston, MA 02110
SELLER Attn Accounts Payable
WIRE ROPE CORP OF AMERICA, INC ALL CORRESPONDENCE AND A COPY OF THE SHIPPING PAPERS AND PACKING
P O Box 288 LIST MUST BE SENT TO
st Joseph, MO 64502 UNITED ENGINEERS & CONSTRUCTORS INC
Northeastern Operations
Attn Mr Jim Allaman 100 Summer Street
Boston, MA 02110
Attn M G Simpson
617~-422-422-5379
CONSIGN TO Seller must contact An-Mar International Inc for shipping
instructions by contacting Mr Franz Fassbender at
Tel No (201) 313-1300
FAX No (201) 313-9564
ROUTE ViA Buyer‘’s Freight Forwarder
ITEM QUANTITY DESCRIPTION PRICE
Unit Prace Ext Price
. 1 1865 LF Substitute for 52 mm wire rope, $6 72/ft $12,532 80
2" 6 x 26 WS RLL XIP, IWRC
TOTAL. FIRM PRICE $12,532 80

Shipping Information

A Wire rope to be cut i1n the following lengths

1 length at 663 ft
1 length at 663 ft
1 length at 539 ft

TOTAL 3 lengths 1,865 ft
(3 spools)
Dimensions/Weights 663¢ =
539 -~

Reel dimensions - 54" x 39 1/4" x 54"
Gross weirght 5250 lbs per reel
Cubic feet 66 2 per reel

Reel dimensions
Gross welght
Cubic feet

54’ x 39 1/4" x 54’
4333 1bs
66 2

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

A Copy of this Order must be BUYER TOTAL PRICE OF ORDER __ Buyer
1gned by Seller and returned UNITED ENGINEERS & CONSTRUCTORS ___ Requisitioner
within two weeks of receipt INC ___ Expediter
ORDER ACKNOWLEDGED ' $12,532 80 _ Accounting
BY M " Field/MRR
TITLE BY PURCHASE ORDER NO ___Chent
DATE 7 M G Sunpson Q 1419 002 S025¢A) ___Other
e A
o 419 002
/m/ F ) J O hccount No 741



& Constructors PURCHASE ORDER
A Baythean Company
PAGE NO DATE REQN NO /BY PREPARED BY PURCHASE ORDER NO
1OF ¢ 11-18-92 92989 /rms mgs 7419 002-5032
SELLER § SHIPPING DATE THE ORDER NO RELEASE NO MUST APPEAR REL
ON INVOICES CORRESPONDENCE, SHIPPING
12 /04 /92 PAPERS, AND PACKAGES
FOB POINT MAIL THE ORIGINAL AND TWO (2) COPIES OF INVOICES THE ORIGINAL SHIPPING
Clarksdale, MS PAPERS AND PACKING LIST TO
TERMS OF PAYMENT UNITED ENGINEERS & CONSTRUCTORS INC
Net 30 days 100 Summer Street, Boston, MA 02110
SELLER Attn Rccounts Payable

THE COOPER TIRE COMPANY
701 Lima Avenue
Findlay, OH 45840

Attn Phalip Caras
(419) 423-1321

ALL CORRESPONDENCE AND A COPY OF THE SHIPPING PAPERS AND PACKING LIST

MUST BE SENT TO

UNITED ENGINEERS & CONSTRUCTORS INC
Northeastern Operations

100 Summer Street

Boston, MA 02110

Attn M G Simpson

617-422-5379

CONSIGN TO

Seller must contact An-Mar International Inc for
shipping instructions by telephoning Mr

Franz Fassbender

at (201) 313-1300 -- Fax (201) 313-9564

ROUTE VIA FREIGHT FORWARDER

ITEM  QUANTITY

DESCRIPTION

PRICE

TUBES FOR OFF-ROAD TIRES

I 1 50 EA

Off-Road Tire Tubes ~ Size 18 00-25,

Unit Praice

Radial type Complete with spud no

Ext Price

v SP1000 and wvalve no TRJ1175C
Seller’s Product No 02401850
Si1ze No 18 00~-24/25 $50 63 $2,531 50
2 150 EA Off-Road Tire Tubes - Size 12 00-20,
Radial type Complete with valve
no TR444
Seller s Product No OD40120R
Size No 12 OOR20 $15 00 $2,250 00
TOTAL FIRM PRICE $4,781 50
I Shipping Information
A Tube Weights/Sizes
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 1s 8 5'H x 13 25'W x 14 5'L

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

opy of thus Order must he
& by Seller and returned
two weeks of recerpt
ORDER ACKNOWLEDGED
BY
TITLE
DATE

BUYER

TOTAL PRICE OF ORDER __ Buyer
UNITED ENGINEERS & CONSTRUCTORS INC $4,781 50 ___ Requisitioner
___ Expediter
)w :é ) \ ___ Accounting
BY __ Field/MRR
Z 7 MG /Smpson PURCHASE ORDER NO __ Chent
(} 7419 007 5032 — Other
! J 0 Account No 7419 002
Y / ‘w///; /i




APPENDIX C

ENGINEERING DRAWINGS

Record drawings for the Feedwater Evaporator Installation are not mcluded as the
Feedwater Evaporators were ehminated from the project in October, 1992. Refer to the
Phase IIT Activity Summary Report for record drawings documenting Instrumentation and
Controls modification work performed in Power Plant No. 3
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United Engineers & Constructors 617 422 5200
100 Summer Street Telecoper 617 338 6239
Boston MA 02110

August 14 1992

Uniled Engineers
& Gonshructors
A Raytheon Company

AID PRE/CAP
SA-2/Room 402
Washington, DC 20523

Attention Mr Ken Rikard

Status - Phase [ Internm Report

Gentlemen

The status of Phase I (start-up) 1s as follows

1

The 1&C/Electrical team left Mongoha on July 31, 1992 They arrived back in the office with
their matenal/data and started working on requisition lists on August 10, 1992 The 1&C
components list will be available on August 17, 1992 These items will then be added to the
top of the spare parts st

Freight forwarding companies have been nterviewed last week and this week, and the
mnterview process will be completed next week

The 1&C components, together with the first four (4) pages of spare parts (Exhibit A), will
cost in the vicinity of $5 million It turns out that the parts on page S to the end of the st
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 list See Exhibit B for procurement status

Procurement Pian

a UE&C will request firm priced proposals within two (2) weeks of issuing the
RFP/Inquiry Documents for commodity spare parts For engineered equpment (e g,
feedwater evaporators, district heat exchangers, etc) we will ask for firm priced
proposals within three (3) weeks of issuing the RFP/Inquiry Documents

b When UE&C receives the proposals (with best expedited shipping dates) we will meet
with the selected freight forwarding company and work out a detailed
procurement/shipping schedule



L

Mr Ken Rikard
August 14, 1992

Page 2

The basic concept 1s to make a "go/no go" decision regarding shipping means If the
spare parts can arrive 1n time to do some good for this heating season, 1t will be a
"go", 1€, ship by air transport (unless cube/weight 1s too high) If the spare parts
cannot arrive in time to do any good this heating season, 1t will be a "no go”, 1 e, ship
ocean transport Note that, in general, air transport will be directly into Ulaanbaatar
and ocean transport will entail rail transport through China, with transloading at the
Chinese/Mongohan boarder (due to rail gage difference)

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

Each RFP/RFQ will list, as the base case, the spare part description histed 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 1t makes sense, UE&C will
request appropriate options Note that when UE&C proposes to provide spare parts
which are fabricated from "higher grade matenals and/or superior technology”, we
have sent (and will continue to send) telexes to the Ministry for their concurrence

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 decision to place the purchase order will take into account the
following prioritized items

1) Ability to supply the spare part(s)
2) Schedule (consistent with "go/no go" philosophy)
3) Price

Note that exceptions to the foregong 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 1n reasonable condition)

UE&C’s procurement procedures will be forwarded to AID (K. Rikard) next week
for review

Three things (not directly related to this report) have come up which are noteworthy

The first 18 that UE&C’s 1&C/Electrical Team, which just returned from Mongoha, was given
additional requests from plant and other personnel to add items to the spare parts list I have
instructed them to put a "secondary” list of such spare parts together As soon as this list 1s



Mr Ken Rikard
August 14, 1992
Page 3

developed, we will send 1t to the Ministry and request them to add (or not add their choice) them
to the "official" hist and if they are added, to prioritize them When UE&C receives their response,
we will act on 1t

The second 1s that, due to rapidly deteriorating conditions in-country, 1t 15 prudent to consider
logistics contingency plans to support this project Ths includes food and fuel for UE&C (and other)
personnel involved 1n the project, and a satellite INMARSAT) communication hnk It also should
include the development of a hist of conditions, which if encountered, would form the basis upon
which a given trip or part of the project would be curtailed or postponed

The third 1s that our projections show that UE&C billings for this project will likely reach the $90,800
spending cap which UE&C 1s operating under by the end of next week UE&C has advised Neil
Edin (AID C O 1n Bangkok, Thailand) of this and we are taking appropriate steps to expedite the
contract definitization

Please advise your concurrence with/comments on the plan which we have outlined above at your
earliest convenience

Best regards,

47

R H Kelley
Project Manager

RHK kmr
Attachments

cc Eric Peterson
Neil Edin
Jay Nessbaum

bee P E Klisiewicz
D G Munson
R H Kelley/Project File (2 copies) [ — [
G F Hill (action Item 5g)
ST Page (14-U-2)
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MONGOLIAN EMERGENCY HEAT & POWER PROJECT NO 1
STATUS OF SPARE PARTS PROCUREMENTS
Priority Requisition Inquiry/P O Inquiry/P O Inquiry/P O
Number Item/Description Status (1) Issue Date (2) RFQ Due (2) | P O Date(2)
N/A Freight forwarding firm 1P WE 85100 P 4 Bl alic
N/A Components for PC mulls TP (7) wWE T / 4 I/‘?Z P '
1 A-C Motor IP WE 8/1?2};}% 9
2 A-C Motor IP WE 8/%}/92 P
3 Feedwater Pump with motor IP WE 8/2%/92 P
4 A-C Motor IP WE S/f‘ti/92 P
5 Balls for ball mulls IP WE 8/14/92 P/}
6 Babbitt for Plain Bearing IP WE 8/17;{792 A
7 Centnifuge for T-G Oil Clean 1P WE 9/4/92 P
8 A-C Motor 1P WE 8/@/92 P
9 A-C Motor IP WE 8/ 122/92 P
10 Evaporator IP WE 9/4/92 P
11 A-C Motor P WE 8/133792 P
“L@ Chemical Agent Pump wdtu\(b M | Telen - No Regp
" 13 Strip Chart Recorder Paper IP , WE 9/1%/92 P
IL@ Reducing Gear of Valve WT M\ wi / " / 12F
NOTES (1) IP = In Process, C = Complete

@

WE = Week Ending, P = Plan, A = Actual
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MONGOLIAN EMERGENCY HEAT & POWER PROJECT NO. 1

STATUS OF SPARE PARTS PROCUREMENTS

Prionty Requisition Inquury/P O Inquiry/P O Inquiry/P O
Number Item/Description Status (1) Issue Date (2) RFQ Due (2) | P O Date(2)
15 Reducing Gear for a Valve wE qfll /‘1& r
_@ No eQd“%"L Sluice Valves Nge(( [fe [0 wE 4 Ittf‘(z
(@ Dustrict Heat-Water Exchanger “ P WE 4 92 P
( @ District Heat-Water Exchanger ! IP WE %/92 P
Ash Slurry Pump W wE T / Rz P
(20) Ash Slurry Pump N wE q[ {éf/np
21 Cables for Electro Welding Flect MACL‘L‘P
22 Reinforced Glands (Seal)
With Spring W "U{" 4
23 Constant Current Motor IP WE 8/54?%92 P
24 Drain Pump with Diesel Motor Telex /(,w by B
25 Boiler Water Wall Tubes 1P ‘ WE 3/228492 ¥/ 7 / (¢
26-31 Tubes - High Press Boulers IP WEJg%/%z b “
32-36 Tubes - Low Press Boilers 1P WE 818892 P /} (
TN QA CET  Dish
Zonp Sdbslobion 14/ F
Compu{—u/@@f(/%mx L
NOTES (1) IP=In Proce)g C= Completc

@

WE = Week Ending, P = Plan, A = Actual
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EXECUTIVE SUMMARY

United Engineers & Constructors Inc (UE&C) conducted feasibility studies funded
by a US Trade and Development Program grant (TDP) under a contract with the
Mongolian Fuel and Energy Mimstry (Minustry) to evaluate the conditions and needs
of the energy sector,including power plants, electric power transmussion and dispatch
facihities and district heating systems Included as a part of the studies were
evaluations 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 Ministry 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 1dentified a need to assist the Mimstry 1n
procurement of critically needed spare parts for 1ts 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 assistance for the power plant sector was signed, UE&C was requested by
AID to provide assistance 1n the coal mine sector Because UE&C lacked technical
expertise mn coal mining engineering and operations and maintenance, AID mtially
utilized Parsons-Maine, Inc (PMI) to assist UE&C, which focused on coal mine
sector procurement Later 1n the project PMI’s assistance was withdrawn and AID
mstructed UE&C to 1ssue a sole source subcontract to Morrison-Knudsen Corp (M-
K) to provide coal mine sector technical assistance

This project imtially mnvolved the engineering, design, procurement, delivery and
installation of equipment for all of the Ministry’s major power plants plus an effort
to provide mstrumentation 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 1n 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 maintenance entry order and tracking
systems 1n the power and heating plant sector are entirely manual with no adequate
methods to track prionty equipment/commodity needs Consequently, Erchim Impex
ends up with large procurement lists for all power plants with hittle ability to

1-1



distinguish priorities from one plant to the other Additionally, the procurement
cycle tends to reflect annual requirements based on central planming concepts left
over from Mongoha’s recent past

As ndicated previously, the mmitial power sector needs and priorities were reflected
1n a list of needed procurements developed by UE&C at the conclusion of the TDP
study The methodology employed 1n the development of this hist involved a series
of meetings with the chief engineers of all of the sigmficant power plants n
Mongolhia At these meetings, individual 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 visited Mongolia without UE&C and met with
Erchim Impex and Nuurs personnel This resulted in a different procurement list
which was based on procurement prionties largely reflecting the procurement
organizations’ needs and priorities which did not, 1n cases, reflect the O&M needs
of the power plants UE&C did not discover that key operations personnel were not
mvolved 1 the PMI/AID meetings in Mongolia until much later in the project This
resulted m much confusion and wasted time/effort in the power sector

It was discovered that there was wide spread confusion within the Mimstry’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)
Orniginal Equipment Manufacturers (OEM’s), without sufficient funds During a joint
UE&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 prime driving force behind these procurement organmzations 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 1in the coal mine sector The prime reason for this
1s that Nuurs has a much closer and more coordinated involvement with coal mine
operations than Erchim Impex does with power and heating plant operations
Another factor 1s the relative magnitudes of power sector procurement as compared
to coal mine sector procurement (more power plants than coal mines and more
parts/commodities 1n a power plant than in a coal mine operation) An obvious
solution to these problems 1s 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 1n the TDP feasibility study Copies of a report dealing with
this 1ssue were provided to AID by UE&C

For cost and schedule reasons, the majority of the mechanical parts and commodities

needed 1 both the power/heating plant and coal mine sectors could only be
provided by the oniginal equipment manufactures (OEMs) in the Former Soviet
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provided by the original equipment manufactures (OEMs) n the Former Sowviet
Union or Commonwealth of Independent States (CIS) Making procurements 1n the
CIS 1s extremely difficult and specialized procedures had to be developed to
accomplish this (see section 4 1) Until the mechanical equipment for which parts
are required 1s retired or replaced, this will always be true  However, if more time
and money becomes available, more procurement can be made in the US The
approximate dollar value of CIS procurement will ultimately amount to
approximately $5,392,000 The dollar value of US procurement will amount to
approximately $3,147,000, including freight forwarding costs The total dollar value
of the UE&C/AID contract 1s $10 6 million, including change orders of $500,000 and
$1 3 mullion

The overall success of this project (which can only be qualitatively established with
the passage of time) was adversely impacted by two sigmficant events The first 1s
the late date of contract signing (September 30, 1992, two weeks before the start of
the heating season) and the second was the almost total cessation of rail 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
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PURPOSE AND SCOPE

The purpose of the AID Grant Project to the Government of Mongolia (to the Fuel
and Energy Ministry) 1s to assist the Mongohians in their attempt to provide 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 mming sectors Even though we "force ranked" all procurements with 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
vahdity 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 still 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 1n order to
accomplish the procurement tasks as will be seen 1n 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 1ssues, "buy American” always looks longer and was more
expensive The long view 1s that American products are better made and will last
longer and this 1s generally true The problem 1s that the Mongohan’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
AID project

2-1
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RECOMMENDATIONS FOR EQUIPMENT AND SYSTEMS

Early in the project, the AID Mission Officer in Ulaanbaatar laid 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 with O&M and Ministry personnel
Later in the project, this was expanded to include similar discussion by M-K personnel with
coal mine O&M and Minstry personnel The Mission officer was to be the "final approval
authority” on procurements As 1t turned out, there were differences 1n priorities and project
direction between the Mission Office and AID/Washington Primarily due to physical
communication problems between Mongolia and the East Coast of the U S, the addition to
and deletion of items from the procurement list was difficult and caused some frustration to
the various parties involved

The joint power/heating plant and coal mine procurement lists were reviewed with AID and
force ranked These items were put on an engineering and procurement schedule by UE&C
which became a living document” as a result of numerous priornity changes which, n turn,
were driven by changing O&M needs and (as mentioned earlier) by conflicting objectives
within the Ministry (namely, the objectives of the operating personnel and those of the
procurement organizations which were not always the same )

The various procurement lists and engineering and procurement schedule are included in
Attachment A

The major recommendations at this point in time are

1 Start the next procurement cycle as soon as possible, 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
possible
3 Provide direction from either Washington or Mongoha, but not from both
4 Fund a computer based maintenance order entry and tracking system for the Ministry
to use
3-1
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PROCUREMENT

EQUIPMENT PROCUREMENT PROCEDURES

UE&C’s procurement procedures for traditional procurements have been sent to AID
previously in an earhier report transmittal These procedures are generally followed for
procurement Only in extenuating circumstances were exceptions made and always with
AID’s written concurrence Examples include several sole source procurements such as the
sole-source subcontract to Morrnison-Knudson Corp (M-K) for technical assistance 1n the coal
mine sector This, and a number of equipment sole-source procurements were made, with
AID’s written authorization or at AID’s written direction

All US procurements (including several from U S subsidiary compames in Europe and
Japan) were purchased on a FOB factory basis UE&C’s freight forwarder, AN-MAR,
arranged for rail, truck, air and ocean transport, as appropriate, to Mongolia AN-MAR’s
transportation and related costs are included in the equipment cost numbers for US
Procurement reported elsewhere 1n this report

Commonwealth of Independent States (CIS) procurements were purchased F O B Mongoha
(Ulaanbaatar and, 1in 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 Ministry’s procurement organizations, NUURS and Erchim Impex,
both assured UE&C that making the CIS Oniginal Equipment Manufacturer’s (OEM’s)
responsible for rail freight 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 provided
UE&C with CIS OEM "contract information" (names, phone and FAX or Telex numbers,
factory addresses, etc ) and 1n many cases prior "contracts” which had been negotiated with
the CIS OEM’s  As noted earlier in this report, these "contracts” were inexecutable because
the Ministry 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
obtamn unit pricing which was lower than that contamed 1n the "contracts "

Because of the time zone differences (generally, 7 to 8 hours), poor (and in some cases non-
existent) telephone and FAX communications, and language barrier, the CIS procurements
were extremely difficult The task of obtaining competitive bids was long and arduous In
many cases sole-source contracts had to be negotiated UE&C ultimately was forced to send
procurement personnel to Moscow to conduct negotiations and sign purchase orders (on two
separate occasions ) The UE&C procurement team ncluded a purchasing agent and a project
engineer who was fluent in Russian UE&C developed many valuable personal contacts in
and outside of Moscow who ultimately made the CIS procurement effort successful The
inclusion of UE&C’s project engineer, who had lived and worked 1n the Soviet Union for 22
years, on the procurement team was essential to our success A number of techniques was
developed by this engineer which served the project well, the most notable being the
preparation of brief (1 to 3 page) "demi-purchase” orders which were split down the middle
of the page, the left hand portion in English, the right hand portion in Russian To the
maximum extent possible, these and other procurement documents were transmitted to the
bidders 1n advance of UE&C’s procurement team arrival in Moscow This maximized their
efforts (mmnimized wasted time)
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UE&C made a total of three separate trips to the CIS to prepare for and make CIS
procurements In February 1993 the Russian railroad system became congested to the point
of almost total stoppage UE&C was aware of some of the reasons for this prior to making
the third procurement related trip  One of the main objectives of this trip was to understand
and try to alleviate some of these problems which are causing sigmficant slippage m
shipping/delivery dates Subsequent to 1ssuing this report, UE&C will issue a brief report
dealing with this situation in detail At this writing, the prime reasons for the blockage
include the following (not necessarily listed in order of importance)

1 Due to the independence from central planning and control by Moscow, all of the
former Soviet Republics now have theirr own customs and railroad systems, thus
coordmation and traffic problems have developed

2 There 1s a significant increase 1n trade between China and the CIS There are only
three pomnts where rail traffic can pass directly between China and Russia and all
three are backed up due to the rail gauge differences between the Chinese and
Russian tracks Mongola 1s attempting to take some of this traffic by opening up a
fourth point at the Chinese/Mongolian border

3 Relatively low level rail yard (and probably upper level) personnel are using the new
conditions they find themselves operating in to insist on direct payments 1n order to
move rail freight through the yards and other switching points

4 Vandalism and rail car (and tramn) hijackings occur 1n the road system

EQUIPMENT SHIPPING AND ACCEPTANCE PROCEDURES

General

The delivery procedure depends upon the source of origin and method of shipment
However, all deliveries have these common elements

1 Packaging must suit the means of transport (air versus ocean and/or rail) Packaging
requirements are more stringent/sturdy for ocean and/or rail shipments In either
case, packaging should be suitable to protect the contents from damage from the

elements

2 Packages must be properly marked, indicating AID label, country of ornigin, package
number (1 of N, 2 of N, --N of FN), package dimension and weight, and PO
Number

3 The following documentation should accompany the shipment and be forwarded

ahead to the receving party

Bill of Lading
Commercial Invoice

Packing List
Certificate of Ongin
Shipping Inspection Certificate (at origin)

Export License (if applicable)

4-2



4

a

The shipment must be insured and the consignee is the Ministry of Fuel & Energy
in Ulaanbaatar

422 Current Shipping and Acceptance Procedures - CIS Shipments

Upon presentation (via FAX) of shipping documents (commercial invoice, bill of
lading from rail/air/truck carrier, packing list, etc) to UE&C, UE&C does the
following

1 Issues partial payment (10 to 20%) to vendors’s designated bank account

2 Sends shipping documents (via FAX or express courier) to AN-MAR so that
they arrange for insurance at 110% of the purchase order price  AN-MAR
then sends shipping documents (via FAX) to Mongoltrans

When Mongoltrans receives shipping documents from AN-MAR, they will
immediately notify both NUURS and UE&C’s Jerry Paradysz

When Mongoltrans (the "notify party") receives notification from the rail authorties
that a shipment has cleared the border with Russia (or 1s about to do so),
Mongoltrans notifies NUURS and UE&C’s Jerry Paradysz of the anticipated time and
location of arrival Jerry Paradysz then confirms that he will jomntly inspect the
shipment with the NUURS representative (hopefully Altangeral or another person
fluent 1n 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 joint mspection and the NUURS representative
receives and signs for the shipment on behalf of the Ministry of Fuel & Energy
certifying that 1t 1s complete and in good condition, and provides this certification to
UE&C (Jerry Paradysz) NUURS keeps a copy of this certification for the Ministry’s
records NOTE_If there 15 a shortage or damage in the shipment, 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 inspection (before the
packing 1s tampered with, before the shipment 1s moved from its arrival 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 certification and the Ministry’s signed
receipt certification If partial shipments arrive and are inspected and signed for,
those partial certifications must be FAXED to UE&C, Boston without holding them
up for the balance of the shipment

Upon receipt of the "inspection and receipt” certifications 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 insurance carrier to settle the case and
release partial payments as appropriate subject to insurance requirements

P
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After taking receipt of the shipments, NUURS 1s responsible for all remamning
transportation costs

423 Current Shipping and Acceptance Procedures - U S (and other Western ongin) Shipments

Upon presentation of shipping documents (commercial invoice, bill of lading from
rail/air 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 equipment/material via ocean or air and rail and/or truck

3 Provides copies of shipping documents to UE&C, Boston UE&C then pays
100% of the purchase price to the vendor

4 Sends shipping documents (via FAX) to Mongoltrans

When Mongoltrans receives shipping documents from AN-MAR, they will
immediately notify both NUURS and UE&C’s Jerry Paradysz

When Mongoltrans receives notification from AN-MAR that a shipment 1s due to
arrive 1n Ulaanbaatar, Molgoltrans notifies NUURS and UE&C’s Jerry Paradysz of
the anticipated time and location of arrival Jerry Paradysz then confirms that he will
jomtly inspect the shipment with the NUURS representative (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 jont inspection and the NUURS representative
receives and signs for the shipment on behalf of the Ministry of Fuel & Energy
certifying that 1t 1s complete and in good condition, and provides this certification to
UE&C (Jerry Paradysz) NUURS keeps a copy of this certification for the Ministry’s
records NOTE If there 1s a shortage or damage in the shipment, the insurance
surveyor must file a claim to cover the loss or shortage If a claim has to be filed, the
nsurance surveyor must be present to make an independent mnspection (before the
packing 1s tampered with, before the shipment 15 moved from its arrival 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 certification and the Ministry’s signed
receipt certification  If partial shipments arrive and are mspected and signed for,
those partial certifications must be FAXED to UE&C, Boston without holding them
up for the balance of the shipment

In cases where insurance claims are filed, UE&C will work with the insurance carrier
to settle the case

After taking receipt of the shipments, NUURS is responsible for all remaining
transportation costs
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Miscellaneous

If shipments are received and accepted without UE&C or the msurance surveyor
being present, then either NUURS or UE&C 1n consultation with NUURS, as
applicable, must document, 1n writing, the reasons for noncompliance with the
procedures outlined above In no cases, regardless of the circumstances, should the
requirements outhned above be waiwved  After-the-fact certification should be
avoided, but may be provided in extenuating circumstances if there are no shortages
or damages

NUURS may be called on from time to time to provide additional services, such as
assisting with incoming shipments (as for the commercial air charter unloading, prior
to customs clearance, and delivering equipment to UE&C’s Mongolian office) Their
compensation for these services will be from their operating budget or wvia the
Ministry and not by project funds

Some of the CIS vendors wish to accompany their shipments into Mongoha to witness
the inspection and receving process Given that their final payment 1s tied to the
successful inspection and receiving function, they have every right to do so Because
NUURS 1s the Minstry’s official representative, they must accommodate the CIS
vendors 1n this regard This means that NUURS should expedite letters of invitation,
including follow up if this task 1s delegated to others, which are needed for visas, and
assist with suitable in-country accommodations for them Note that the CIS vendors’
Mongolian expenses are for their account, not the Ministry’s, UE&C’s, Mongoltrans’
or AIDS

Regarding problem resolution, any difficulies should be resolved between
Mongoltrans and/or NUURS and Jerry Paradysz in Mongohia If problems cannot be
resolved in this manner, UE&C’s Boston office should be contacted at (617)
422-5266, FAX (617) 338-6239 The personnel to contact, in order of precedence,
are Ruck Kelley, Phil Cabral and Paul Klisiewicz

OTHER POWER PLANT EQUIPMENT

Power plant equipment was engineered, procured and delivered in accordance with the order
of prionty lists for needed power plant equipment, components, replacement parts and
consumable 1tems

The order of prionty in these lists were revised from time to time as problems arose and
failures occurred 1n the plants

The work was accomphshed 1n accordance with 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 belting

Chemicals including Na, PO,, NaOH, CAC,, Activated Coal, Catiomte, NH,
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Strip chart recording paper
Babbutt ingots for plain bearings

Test equipment for UE&C’s start-up crew

Satellite communications dish for UE&C’s in-country office
Computer hardware and software for UE&C’s in-country office
FAX machine for UE&C’s in-country office

Miscellaneous office equipment for UE&C n-country office
5K diesel generator set for UE&C’s in-country office

Two-way radios for 1&C effort

Power plant pimion bearings

The nstallation of all items of equipment (other than 1&C components for Power Plant
No 3) and use of the consumable items 1s the responsibility of the Ministry and various power
plant management and staff UE&C does not provide field personnel to supervise or assist
mn this work

MINING EQUIPMENT

The engineering, procurement and delivery of mining equipment 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
technical assistance for coal mines, Morrison-Knudson Co, and Parsons-Main, Inc (under a
separate contract with AID) order of prionty lsts for needed coal mining equipment and
replacement parts were developed

The procurement and delivery of these items was accomplished 1n accordance with the funds
available and allotted for the effort and resulted in the procurement and delivery of the
following 1items

A Variety of Different Diameter Wire Ropes

A Variety of Various Widths of Conveyor Belting

Flexible Ventilation Pipe or Ducting

Portable Gas Detectors

Bull Dozers

Detonation Cord

Copper Wire for Rewinding Motors

House Rollers/Shafts for Draglines

Generators for Draglines

Excavator Compressor

Brushes for Electric Motors

Trailing Cable for Draghines, Excavators and Drill Rigs
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° Truck Engine Spare Parts

° Excavator Spare Parts

° Locomotive Rebuilds

° Explosives

° New Excavator and Parts

o Tires and Tubes for Haul Trucks
° Vehicle Batteries for Haul Trucks
° Excavator Motors

° Dragline Bearings

The mnstallation of the items of equipment for the coal mines 1s the responsibility of the
Ministry, and 1ts staff and personnel UE&C does not provide field personnel to supervise
or assist n this work

INSTRUMENTATION AND CONTROLS MODIFICATIONS

Overview

Power Plant No 3 in Ulaanbaatar, Mongolia 1s designed to generate electricity and to provide
hot water to the central heating system 1n Ulaanbaatar which provides heat during the winter
time and domestic hot water all year long The plant 1s a coal fired plant and 1s 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 MWe

The plant provides steam to heat the water for the heating requirements of the city, industrial
steam to local industry, and electrical power to the central power gnd

The TDP studies performed by UE&C determined that the physical condition of Power Plant
No 3 s n a deplorable state due to the lack of availability of spare parts from Russia 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 which
resulted 1n loss of heat to the inhabitants of the capital city The shutdowns were caused by
mndividual pieces of equipment failing and especially by explosions n the coal pulverizers
which prepare the coal for firing in the boilers

It was determined that the explosions 1n the pulverizers are the result of madequate and non-
functioning instrumentation and controls which operate the entire coal feed system and the
pulvenizers This instrumentation should, among other things, control the amount of air used
to transport the fuel and 1ts temperature which plays an important part in the prevention of
explosions 1 the system
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Therefore, to keep this plant operational during the winter of 1992-1993, the work scope
required the replacement of individual items of equipment which were on the verge of failure,
the provision of urgently needed consumable items deemed necessary for plant maintenance
and upkeep and the provision of instrumentation and control equipment and systems which
would be integrated with and enhance the existing coal feed system to correct the cause of
of, mimimize or ehminate the explosions

Based on engineering studies, on-site evaluations and discussion with O&M and Mimstry
personnel, specific recommendations were developed to identify and reduce or eliminate the
cause of explosions at Power Plant No 3 in Ulaanbaatar, The corrective actions indicated
the requirement for an automatic control/instrumentation system to reduce explosion
frequency and resulting down time

The recommendations and procurement plan for the work effort in the area of instruments
and controls at the No 3 Power Plant are

New transmutters to replace the current units

Replacement motors for the damper drives

Provide loss of coal flow alarm for feeders

New RTDs for pulverizer outlet temperature

New RTDs and meters to monitor transport air temperature

New controllers for pulverizer temperature and pressure

New damper operators for the coal pulverizing mill flow control dampers on low
pressure boilers

. New scanners and cooling air fans for the high pressure boilers

The above recommendations for the work effort in the area of instruments and controls were
based on the following

1 Motors are required to make the damper drives work The operator now opens and
closes the pulvenizer dampers by hand During meetings with power plant personnel
1t was stated that the gear box was 1n working condition but the electric motor drives

did not work The pulvenizer outlet pressure and temperature controls require these
drives to be operational

2 RTD:s and Pressure transmitters were added to provide information on the pulverizer
outlet temperature If the pulverizer outlet temperature goes high, a coal explosion
may occur If the temperature 1s low then the coal is not dry and will eventually hang

up n the pulvenizer coal bunker In the mean time boiler combustion efficiency will
be low

3 Pulvenizer outlet temperature and pressure controllers try to maintain a given setup
This will not work without 1tem one and two above

4 When the pulvenzer 1s out of service, the transport air bypasses the pulverizer and
enters the system just before the pulverizer air fan (primary air fan) An ndication
of the transport air temperature was not available Therefore, an RTD and indicator
has been added to display this temperature to the operator
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Low pressure boilers now have an air flow control damper which s operated
manually A damper drive needs to be added to make 1t automatic This makes the
control philosophy the same as that of the hugh pressure boilers and keeps the logic
simple The logic needed to control or drive the hot air and tempering air dampers
by both flow and temperature could be programmed using programmable logic
controllers However, an attempt has been made to keep this logic as simple and
iexpensive as possible

An alarm 1s not included 1n the existing system to alert the operator of a blockage of
coal within the raw coal supply bunkers Studies show that pulverizer explosions
occur during the start up or shut down of a pulverizer The operator currently does
not have indication that fuel 1s not flowing into the pulverizer Thus 1s the first step
to alert the operator The feeder controls are not automatic and upgrading them to
automatic was not part of this change, but can be done at a later date as part of a
control system upgrade

Scanners should be added to the high pressure boilers to alert the operators of the
blockage of coal to the burners This would indicate a problem with the coal feeder,
transport air or hang up in the pulvenzed coal bunker The operator on a high
pressure boiler 1s unable to view the flame from the control room A few boilers do
have furnace scanners but this would require both pulverizers to fail at the same time
The scanners being added to the system are at each burner The operator will see
three lhights appear and will have to take the correct action to shut down the
pulvenizer system This information/alarm system 1s a first step to avoid the loss of
coal and subsequent re-ignition, a major cause of explosions

A detailed look at the number of 1991 explosions indicates that poor operation and
maintenance may be a major cause of explosions Power Plant No 3 has some boilers
that had no major explosions However, pulvenzer No 7A had eleven major
explosions, No 1 had six and No 10A also had six explosions

In the area of the instrumentation and controls, the current modifications and changes
bemng carried out are designed to permit expansion n the future Therefore, 1t 1s
recommended that the following equipment be considered for future procurement for
the boiler control systems

Boiler drum level control

Superheater temperature control

Aur flow control

Furnace pressure control

These additional controls will permit the plant operators to gain control of the steam
header pressure by way of the boiler master controls to enhance the current
arrangement of automatic control of boiler drum level only These additional controls
will permit smooth efficient automated operation of the boilers including their fuel
supply and steam output
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It 1s noteworthy that much of the controls work indicated above needs to be
accomplished at other plants (especially the Darkhan Power Plant) However, even
though other plant control systems are 1n an equally dilapidated state, UE&C focused
on the No 3 Power Plant because 1t was the only one with severe explosion problems

Existing Conditions

The current control system offers little more than a remote indication of the boiler operation
UE&C reviewed the operation of the ball mill coal pulverizers in an attempt to reduce the
number of explosions based on 1991 data

Project funding available for controls improvement was projected to be on the order of
$750,000 for 1992 Funds were not available for improvements at the Darkhan Power Plant
The approach to this limited project scope was to furnish some basic devices to alert the
operator of problems and provide basic control of the pulverizer systems

Steam generators 1n operation in the United States normally have a burner management
system (BMS) which requires the operator to follow a fixed and safe procedure to start a
boiler Predetermined safety logic and controls are the heart of these systems Such a system
will also stop fuel flow to the boiler, if a predetermined unsafe condition 1s found During
the review of the plant in Mongolia, 1t was found that the Russian designed systems required
a fifteen minute purge of the boiler A boiler in the Umted States would normally require
five minutes for purge During this purge period fuel cannot be fired and fuel valves have
to be proven closed The boilers at Power Plant No 3 had a BMS at some pomt The high
pressure boilers still have flame scanners which view the furnace flame However, the fuel
trip valves no longer operate Except for the remains of the fuel trip valves on the low
pressure boilers, little remains of the safety system The boiler operator 1s left to start the
boiler with as much or as httle safety as he or she believes 1s necessary The plant has a basic
tramning course available, but the skill of the operator 1s a part of the overall problem A
fixed start-up sequence would improve safety, but would also cause boiler trips

Installation of a complete burner management system for every boiler cannot be considered
at this time because the cost of one complete burner management system would deplete the
available funds

The plant (1&C) staff makes every attempt to keep the indicators on the control board
operational However, new transmitters are required to provide a workable system The
motor operators on the damper drives are 1n very poor condition and require new motors to
be able to operate the system from the control board The basic control philosophy 1s similar
to current United States coal boilers, however, these boilers are not 1n automatic control due
to spare parts problems It 1s not a question of buying spare parts for the current control
system The manufacturing of the damper drive motors was discontinued some fifteen years

ago by the Russians The Mongolians will have to adapt motors of the same horsepower and
electrical charactenstics but with different shaft and mounting dimensions

The existing control systems are similar to systems manufactured in the United States during
the fifties and sixties Unfortunately, some of these systems had to be changed because of
lack of spare parts An example of the difference 1n control philosophy would be boiler drum
level control While the basic control logic 1s the same, a United States power plant will
normally have three or more ways to momtor drum level in the control room On the high
pressure boilers in the Mongolian plant only one way 1s available which 1s the pen chart
recorder If this one level indicator goes bad the operator 1s blind to a possible problem
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The high pressure boilers are momitored from two (2) remote control rooms which also
control/monitor the high pressure turbine-generators The low pressure boilers are momtored
from local control boards or panels located at the burner fronts on the main operating floor

Description of Modifications

Below 1s a description of the modifications and changes to pulvenzer controls to be
implemented by the UE&C team in Mongolia These changes represent the "bare minimum”
needed to obtain automatic control of key combustion systems These modifications will not
only improve safety and reliability, they will also result in higher combustion efficiency This
in turn will result in obtamning more steam per pound of coal consumed

1

2

Install flame scanners on all burners on the seven (7) high pressure boiler furnaces
This system will consist of one (1) cooling air blower unt, forty-two (42) flame
scanners, and two (2) free standing control panels or Mamn Logic Cabinets (MLC)

a

The cooling air blowers will consist of (2) 100% blowers and two (2) 380
VAC 50 Hz motors which require 40 amp power sources from existing plant
motor control centers This blower unit will be a pre-wired free standing
package The only field wiring will 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 running annunciator lamps Also required will be a
cooling air header approximately six (6) inches 1n diameter This header will
service all seven (7) boilers and will be approximately 165 meters total length

The approximately two (2) mnch cooling air connections to the scanners will
be tied into the cooling air header

The forty-two (42) flame scanners will be nstalled one (1) on each burner, six
(6) per boiler The scanners will be mounted with a sight path through the
secondary air chamber m a configuration to mimmze unwanted signal
detection from adjacent or opposite burners This system will require field
wiring from each scanner to the MLC units

The control panel MLCs will be mounted 1n the two (2) respective control
rooms of the high pressure portion of the plant These panels will require a
220 VAC, 50 Hertz, 5 amp power source Other field wiring to these cabinets
1s from the cooling air blowers, the flame scanners, and the pulvenizer coal
flow detectors

This part of the system will provide remote flame condition to the operators
in the control room Among the benefits will be the elimmation of burners
overheating and glowing cherry red due to flame/air system failure without the
operators being aware of this condition (observed by the UE&C survey team
during the TDP study)

Install twenty (20) coal flow detectors on the raw coal feed chutes to the pulverizers
for the seven (7) high pressure and six (6) low pressure boilers
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These detectors will be Kay-Ray nuclear flow detectors Each detector will require
220V ac, 50 Hz power sources Each detector in the high pressure boiler system will
require wiring between the detectors and the MLC panels to operate the flow/no flow
annunciator lamps Each detector 1n the low pressure boiler system wall require
wiring between the detectors and the flow/no flow annunciator lamps in the low
pressure boiler control panels

Install coal pulverizer automatic pressure and temperature controls for the high and
low pressure boilers ~ There 1s one (1) pulvenizer per boiler 1n the low pressure
boiler system and two (2) pulverizers per boiler in the high pressure boiler system

Each pulvenizer will require a temperature and a pressure controller, plus a
temperature indicator which will be used to indicate the temperature at the nlet side
of the primary air fan for each boiler

The controllers and indicators for the high pressure boiler system will be 1n a free
standing panel that will require a 220V ac, 50 Hertz power source Interconnecting
wiring will be required between the resistance temperature detectors (RTD’s) and the
temperature controllers and indicators Interconnecting wiring will also be required
between the pressure transmutters 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

Install air damper control drive units for low pressure boilers The existing damper
controls are manual drive units which are not suitable for automatic control

Installation Plan

The controls will not replace but will be 1n addition to the current equipment 1n the
high pressure boiler control rooms and on the low pressure boiler panel boards

Low Pressure Boilers The new controllers and indicators will be mounted m a
section of the panel which 1s 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 section of the panel Each control board 1s located
between two boilers, with a portion of the board dedicated to the control of each
boller A section in the middle 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 within the control board

The current indication of pulverizer outlet pressure and temperature will remamn as
1s In some cases these indicators work The new controllers will also indicate the
pressure and temperature, which will provide the operator with two readings

High Pressure Boilers  The instrumentation and controls by Moore Products Co will
be mounted 1n a new rack located in each of the two control rooms This will permit
the installation of the equipment to be completed without any impact to the boilers
in operation



The scanners arrangement will be similar, with a new cabinet located and wired
without impact on the boilers in operation The current furnace scanners (as opposed
to burner scanners) which view the overall furnace condition can be left in place
The new scanners will be mounted on each burner to indicate the loss of individual
burner flame (not currently possible)

The boiler will have to be off-hne for several hours when the scanners, RTD’s and
pressure connections are made to each pulvenzer The wiring can be completed with
the boilers on line

455 Testing/Check-Out Procedures

The in-country UE&C team of test and start-up I&C engineers will supervise and mstruct the
power plant operations staff regarding installation, testing, checkout, and operation of
instrumentation and control system modifications This effort will include O&M traming

The work shall include

10

11

12

Check shaft and coupling alignment for all motor driven equipment

Check/confirm that all power wiring to motor drives 1s properly nstalled, including
proper wire gauge

Check/confirm that all motor drives are properly grounded

For each motor drive, check that any unconnected wires which may terminate 1n the
motor housing are properly taped and insulated and protected from shorting to the
motor housing or other adjacent wiring

Check that all motor drive junction box housings are properly gasketed and tightly
closed to meet environmental integrity requirements

For each motor drive check that all conduit connections are secure and meet
environmental integrity requirements

Check that each motor circuit 1s individually protected by fuse or circuit breaker of
proper value

Megger test all power wiring for msulation integrity
Assure that motor drive and driven equipment are free to turn

Assure that motor dnive/driven equipment is "unloaded” (or at mimimum load) for
mmtial start

For each motor drive, set selector switches (as applicable) to local manual control
mode

Power up each motor circuit individually and check for short circuits and blown fuses
or circuit breakers
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15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

At the local control pushbutton station, indvidually "bump" each motor drive to
confirm proper wiring connections and motor rotation

For each motor drive set selector switch to remote control mode and repeat "bump”
operation to confirm proper wiring connections and motor rotation

For each motor drive, confirm that start/stop pushbuttons, remoteflocal and
manual/auto select switches, and run/stop light indications are functional and proper

Check all linkage/mechanical connections between actuators and driven dampers,
valves, etc and confirm operating clearances

Assure that actuator and driven equipment are free to stroke through the complete
operating range

Check/confirm that all power wiring to actuators is properly installed, including proper
wire gauge

Check/confirm that all signal wiring to actuators 1s properly installed, including proper
wire gauge and shielding

Check/confirm that all actuators are properly grounded

For each actuator, check that any unconnected wires which may terminate 1n the
actuator housing are properly taped and insulated and protected from shorting to the
housing or other adjacent wiring

Check that all actuator junction box housings are properly gasketed and tightly closed
to meet environmental integrity requirements

Check that each actuator control loop 1s individually protected by fuse or circuit
breaker of proper value

Megger test all actuator power and signal wiring for insulation integrity

Assure that actuator and driven equipment are "unloaded" (or at minimum load) for
mitial start,

For each actuator, set selector switches (as applicable) to local manual control mode

Power up each actuator (power) circuit individually and check for short circuits and
blown fuses or circuit breakers

At the local control station individually stroke each actuator through its operating
range to confirm proper wiring connections and response to increase/decrease signal
inputs

For each actuator, set selector switch to remote manual control mode and repeat

actuator stroking through 1its operating range to confirm proper wiring connections
and response to increase/decrease signal inputs
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31

32

33

34

36

37

38

39

40

M

42

43

44

45

46

47

For each actuator, confirm that increase/decrease pushbuttons, remote/local and
manual auto select switches, control panel indications including increase/decrease light
indications and analog input/output feedback displays, and limit switch operation are
functional and proper

Check mechanical installation of temperature transmitters, including thermowell for
location and compatible length of transmitter sensor

Confirm that temperature transmitter range 1s compatible with process requirements
Confirm temperature transmitter calibration per manufacturers test instructions
Check temperature transmitter signal wire connections

Confirm that signal wire shielding connection 1s not terminated at the temperature
transmtter

Confirm that signal wire shielding connection 1s properly terminated at the control
panel

Confirm that signal wire {irom the temperature transmitter is connected to the proper
terminals 1n the control panel

Confirm that temperature transmitter conduit connections are secure and meet
environmental integrity requirements

Confirm that temperature transmitter mounting 1s secure and free from vibration

Check mechanical installation of pressure and differential pressure transmitters,
including root 1solation valves for each process connection

Confirm that all pressure instrument sensing lines are continuously "sloped” toward
the instrument 1n accordance with manufacturer’s requirements

Confirm that all pressure instruments include local process sensing instrument
isolation and drain valves

Confirm that all differential pressure instruments additionally include local
equalization valves

Confirm that pressure and differential pressure transmitter ranges are compatible with
process requirements

Confirm pressure and differential pressure transmitter calibration per manufacturers
test instructions

Check pressure and differential pressure transmitter signal wire connections

Confirm that signal wire shielding connection 1s not terminated at the pressure and
differential pressure transmitters

4-15



48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

Confirm that signal wire shielding connection 1s properly terminated at the control
panel

Confirm that signal wire from the pressure and differential pressure transmitters are
connected to the proper terminals 1in the control panel

Confirm that pressure and differential pressure transmitter conduit connections are
secure and meet environmental integrity requirements

Confirm that pressure and differential pressure transmitter mountings are secure and
free from wvibration

Place all final control elements 1n manual mode and start system

Check system operation in manual mode (pressure, temperature, flow modulation
response)

Transfer system from manual mode to automatic mode, loop by loop, while observing
that system operation 1s proper

Modify system control parameters, as necessary, to achieve proper automatic
operation

Select and start a scanner cooling/purging air blower

Confirm that the blower logic system indicates 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 imtiate the start-up of the stand-by blower

Confirm that the blower logic system 1ndicates the correct running status of the stand-
by blower and that an alarm has sounded to indicate the blower failure and transfer

Repeat steps 56 through 59, but select and start the opposite scanner air blower first
Leave one scanner air blower running
For each boiler, turn on scanner cooling/purging air at each burner

Establish each burner in operation 1n turn and determine that scanners in other non-
operating burners do not sense flame

Adjust scanner sighting and sensitivity to reliably momtor associated operating burner
flame

Simulate a no flame condition and allow the flame monitor logic system to sound
alarm and indicate flame fault for the specific burner being tested

When all burners are operating, confirm that the logic system indicates the individual
burner operate status

4-16



456

67 When all burners are shutdown, atter having operated, confirm that the logic system
indicates the shutdown status

68 Repeat steps 62 through 67 at each boiler for all burners

Acceptance Schedules

All I&C equipment will have been delivered to Mongolia by early March 1993 UE&C 1s
currently assisting the Mongolians with the installation work The projected delivery dates
of remaining components will support ongoing efforts to successfully complete this portion
of the project

Due to the many special language, cultural, work ethic and technical skill problems associated
with this project, the possibility exists that all of the planned work will not be accomplished
by the end of March or mid-April when the team 1s currently scheduled to leave Mongoha
If necessary and funds are available, the UE&C team can be extended beyond that The key
1s to automate the pulverizer controls on as many high pressure and low pressure boilers as
possible within remaining schedule and budget constraints

The team 1s training the Mongolians 1n the mstallation and operation of these control systems
so that they can successfully complete the installation of any pulverizer systems on boilers
which might not be completely installed by the time the team leaves Mongolia
Unfortunately, 1t 1s not possible to know how long 1t will take to convert all pulverizer
controls to automatic until after the first low pressure and high pressure boiler are completed
If this project were being performed 1n the United States, it would take approximately 10 to
12 weeks (including unit outages of one to two days for tie-ins and check-out of each boiler,
one at a time) Given the uncertainties which exist on this project, only after the first several
units are converted will we be able to make reliable schedule projections However, we
expect that a minimum of half of the high pressure and low pressure pulvernizer systems will
be completed by the end of March or mid-April

It 1s UE&C’s opinion that the installation of the envisioned pulverizer control systems will
leave the Mongohians with a favorable impression of what United States technology can do
for them and allow them to build on and enhance these control systems as additional funding
and projects develop
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UNITED ENGINEERS and CONSTRUCTORS, INC E and P SCHEDULE  EMERGENCY HEAT and POWER PROJ _No 1

ITEM|SPEC DESCRIPTION RESP EST COST | SOURCE SHIP ON SITE | SHIPING STATUS/COMMENTS
No USE LOCATION DISCPLN ($1000 COUNTRY | DATE DATE | MODE
et —— S ———————————
COAL MINE PROCUREMENTS FOB  |FOB
| UB  |Factory
11A (7419 |52 MM DIA WIRE ROPE PDC S Purchased in Russia
002 F |RUSSIA 28 Feb 93 21 Mar 93 Shipment Slipped to Continued Rall Problems
5029 {BAGGA NUUR MINE MECH 54 A
118 |7419 |52 MM DIA WIRE ROPE PDC S Made Arr Charter Received Inspected and Complete
002 F {Us - AIR
5029A |BAGGA NUUR MINE MECH 12 5|A 18 Dec 92 | 20 Dec 92
12 7419 11600 MM WIDE CONVEYOR PDC S
002 BELT F |RUSSIA RAIL Belting Shipped 12/26/92 Received inspected and Complete
267 3 |BAGGA NUUR MINE MECH 69 A 26 Dec 92 7 Jan 93
13 7418 |FLEXIBLE VENTILLATION PDC S Partial Shipment Made Air Charter
002 PIPE or DUCTING F |US AIR Balance Shipped via Ocean
2251 |NILAHAH MINE MECH 34 9{A 18 Dec 92 | 20 Dec 92
14 7418 |MULTI STAGE WATER FUMP DEH S PO was Placed
002 AND MOTOR F {RUSSIA 24 Feb 93 10 Mar 93 RAIL
238 1 |NILAHAH MINE MECH 25
15 7419 |PORTABLE GAS MAD S This Is a Temporary/Portable System Not the Permanent/
002 DETECTORS F |US 17 Feb 93 AlR Stationary System Originally Planned
252 10 |NILAHAH MINE P& C 251A 8 Febh 93 Ship via Air Contains Labeled (Hazardous) Cargo
16 7419 {BULL DOZERS PDC S Bulk of Equipment is in country
002 F |US OCEAN/
400 1 [5G or LOCAL MINES? MECH 714[A 20 Nov 92 22 Jan 93 RAIL
17 7419 |ZIPPER SPLICES PDC S [ Inquiry Forwarded Bids Received ltem Deleted from Priority List
002 10 F [US {TEM DELETED
267 4 MECH A |
1-8 7419 {LOCOMOTIVE BATTERIES SCA S I PO Cancelled due to Project Funding and Transport Issues
002 18|F jUS ITEM DELETED AIR (Weight imits on alr shipments)
137 2 ELEC A |RUSSIA
19 |7418 COPPER WIRE FOR RE SCA S PO Placed to US Manufacturer
002 WINDING MOTORS F {US 2 Mar 93 10 Mar 93 AlR
ELEC 21]A
110 7418 |HOUSE ROLLERS/ SHAFTS PDC S Raill Problems Cited
002 ESH 15/90 DRAGLINE F |RUSSIA 28 Feb 93 21 Mar 93
400 10 MECH 75 A RAIL
111 {7418 |HARD FACING WELD RODS PDC S ] Inquiry forwarded Bids Recelved Iltem deleted from Priority Ust by FEM
002 4|F JUS ITEM DELETED AIR
400 12 MECH A [
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UNITED ENGINEERS and CONSTRUCTORS, ING __E and P SCHEDULE___ EMERGENCY HEAT and POWERFROL_No 1_ .
ITEM|SPEC DESCRIPTION RESP EST COST | SOURCE SHIP ON SITE | SHIPING STATUS/COMMENTS
No USE LOCATION DISCPLN {$1000) | COUNTRY | DATE DATE | MODE
112A {7419 [GENERATOR FOR PDC S Estimated Best Del Date
002 DRAGLINE F 28 Mar 93 18 Apr 93
ESH 10/70 MECH 110 A {RUSSIA RAIL
112B {7419 [GENERATOR FOR PDC S Estimated Best Del Date
002 DRAGLINE F |RUSSIA 15 Mar 93 S Apr 93 To be Confirmed at PO Placement
ESH 20/30 MECH 100, A RAIL
»
113 |[7419 |DOZER TRACKS PDC S ] PO Unlikely Insufficlent Funds and
002 78 F |RUSSIA ITEM DELETED Letter of Credit Issue
400 11 MECH A I RAIL
114 {7419 [BRUSHES FOR ELEC POC S Estimated Best Del Date
002 MOTORS 9 F |RUSSIA 28 Feb 93 | 21 Mar 93 To be Confirmed at PO Placement
MECH A RAIL
115A {7419 |EXCAVATOR COMPRESSOR PDC S ( Insufficient Funds
002 FOR ESH 10/70 13/50 65/45 61 F jRUSSIA ITEM DELETED
MECH A |
1158 |7413 |EXCAVATOR COMPRESSOR PRC S l insufficient Funds
002 FOR EKG 8i 3 F RUSSIA ITEM DELETED
MECH A
115C (7419 [EXCAVATOR COMPRESSOR POC S Estimated Best Del Date
002 FOR EKG 46 EKG 5A F |RUSSIA 28 Feb 93 | 21 Mar 83 To be Confirmed at PO Placement
MECH 21 A
116 (7419 (DUMP CAR PARTS PDC S l item deleted due to Insufficient funds Vendor Contact Difficuitly and position on Priority List
002 33 F |POLAND ITEM DELETED
MECH A |
117 {7419 |BLAST INITIATION SYSTEM PDC S
002 MATERIALS F {UsS 8 Feb 93 25 Feb 83
(DETONATION CORD) MECH 106
21 7419 |BALANCE OF WIRE ROPE PDC S Partial Shipment Made Alr Charter (39mm)
002 VARIOUS SIZES F |US 28 Feb 83 21 Mar 93 RAIL Balance Scheduled to Ship from Russia by Rail on 2/28/93
5026 (BN SG & NILAHAH MINES MECH 174 141A |RUSSIA Rall Problems Cited for Delivery Slippage
22 7418 |TRAILING CABLE SCA S Includes cabhing for Installation of Instrumentation Components for Power Plant 3
002 125 000 b 13 Spools F |[US AIR Partial Shipment Made Alr Charter Balance Shipped via Ocean
1131 BN & SG MINES ELECT 315 5]A 18 Dec 92 | 20 Dec 92
23 7419 |BALANCE OF CONVEYOR PDC S
002 BELTS VARIOUS WIDTHS F [RUSSIA RAIL  |Belting Shipped 12/26/92 from Russia Received Inspected and Complete
2672 |BN SG & NILAHAH MINES MECH 268 A 26 Dec 92 7 Jan 93
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UNITED ENGINEERS and CONSTRUCTORS, INC

E and Q(F_DULE EMERGENCY HEAT and POWER PROJ No_1

ITEM[SPEC DESCRIPTION RESP EST COST | SOURCE | SHIP | ON SITE [SHIPING STATUS/ICOMMENTS
No USE LOCATION DISCPLN (31000 COUNTRY | DATE DATE MODE
24 7418 |COAL CRUSHER PARTS PDC Supplier Failed to Provide Good Faith Bid Ministry Subsequently Arranged to
002 Q F |RUSSIA RAIL Recelve Parts via Trade Barter Arrangement
400 4 |[SHARIN GOL MINE MECH A N/A tem deleted from list
31 7413 |TRUCK ENGINE SPARE PDC S Best Delivery Date Quoted by Suppller
002 PARTS F |RUSSIA 26 Mar 93 16 Apr 93 RAIL
5027 |{BN&SG MINES MECH 2196
32 7419 |EXCAVATOR SPARE PDC S PARTS ON SITE via off Project Arrangements between Ministry and Supplier
002 PARTS ESH 20/90 & 15/90 0 F |RUSSIA NA tem deleted from list
400 2 |BAGGA NUUR MINE MECH A
33 7418 |EXCAVATOR SPARE PARTS PDC S Smipment Released with Corporate Guarantee 2/1/93 (Partial)
002 ESH 10/70 13/50 & 6 5/45 F {RUSSIA 1 Feb 93 26 Feb 93 RAIL |Balance to Ship 2/15/83
4008 |BN & SG MINES MECH 421 A
3-4 7419 |LOCOMOTIVE REBUILDS PDC S Major Overhaul in Russia
002 DIESEL ELECTRIC F {RUSSIA N/A 26 Feb 93 RAIL
400 8 [SHARIN GOL MINE MECH 175 A
35 7419 {EXPLOSIVES DEH S Vendor Has Slipped Shipping Date from Contracted Date
002 F |RUSSIA 12 Feb 93 5 Mar 93 RAIL Due to Rail Problems
4006 |{BN & SG MINES MECH 570 A
3-6 7418 [NEW EXCAVATOR & PARTS PDC S ESH-8! has been delivered via off project arrangements between Ministry & supplier
& 002 EKG 5A 10011 5112 270 F |RUSSIA RAIL EKG SA purch as indicated and deliv to border 12/29/92 Models 10011 & 5112 to be ordered
3-6A |4007 [SG & LOCAL MINES MECH 650 A 15 Dec 92 4 Jan 93 Expect 2/20/93 Ship Date On Site 3/13/93
37A (7419 |TIRES & TUBES RMS S | Purchase Subject to Additional Funding and Negotiation of Terms & Conditions
002 135 F 1RUSSIA ITEM DELETED RAIL  {item Deleted due to Lack of Funds & Letter of Credit Issue
5028 |MINE MECH A |
378 {7419 |TIRES & TUBES RMS ] Partial Shipment made Alr Charter (174 Tires)
002 F JUS AIR Balance shipped via ocean (26 Tires)
5028 MINE MECH 150{A 18 Dec 92 | 20 Dec 82
3-8 {7419 |VEHICLE BATTERIES SCA S Partial Shipment made Alr Charter (200 182 AMP HR Batteries)
002 F |US AIR Balance to ship via ocean (290 75 and 132 AMP HR Batterles)
1371 MINES ELECT 491A 18 Dec 92 | 20 Dec 92
38 74189 |[EXCAVATOR MOTORS PDC S Entire Order to Ship at one time Shipment Siipped due to Rall Problems
002 F |RUSSIA 28 Feb 83 21 Mar 93 RAIL PO Modiied due to Vendor Manuf /Delivery Problems with ltem 6 of 6
1281 |BN & SG MINES MECH 563 4 A
310 {7419 |DRIL RG 1EA DEH S
002 DIESEL 0 F {US N/A ITEM DELETED
400 5 {LOCAL MINES MECH A NOT INCLUDED W/ FORECAST OF EXPENDITURES
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ITEM|SPEC

UNITED ENGINEERS and CONSTRUCTORS, INC E andQHEDULE EMERGENCY HEAT and POWER PROJ No_1

DESCRIPTION RESP EST COST | SOURCE SHIP ON SITE | SHIPING STATUS/COMMENTS
No USE LOCATION DISCPLN ($1000) COUNTRY | DATE DATE | MODE
311 {7419 |DRAG LINE BEARINGS PDC S
002 F |RUSSIA 28 Feh 93 | 21 Mar 93 RAIL  |Vendor has siipped ship date due to railroad problems
400 3 |BAGGA NUUR MINE MECH 4 A
75% 40258 RUSSIA COAL SECTOR
25% 1357 9 US COAL SECTOR
53837 TOTAL COAL SECTOR
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UNITED ENGINEERS and CONSTRUCTORS, INC

Eand P SCHEDULE

EMERGENCY HEAT and POWER PROJ _No 1

ITEM|SPEC DESCRIPTION RESP EST COST | SOURCE SHIP ON SITE | SHIPING STATUS/COMMENTS
No USE LOCATION DISCPLN ($1000 COUNTRY | DATE DATE MODE
POWER PLANT PROCUREMENTS FOB |FOB
uB Factory
11 7419 |TRANSMITTERS FOR WEC S Shipment Made Air Charter
001 PC MILLS F (US AR
2521 |PP 3 1&C w/14 |A 18 Dec 82 | 20 Dec 92
+* »
12 |7419 |RTDs WEC S
001 FOR PC MILS F |US 8 Feb 93 17 Feb 83 AR Ship via Air
2522 |PP3 l1&C w/1-4 |A
13 A |7419 |MISC AC MOTOR DRIVES WEC ] Partial Shipment
001 FOR PC MILLS F {US 8 Feb 93 17 Feb 93 AIR via Commercilal Air
2523 |PP3 1&C 25|A From U S Balance from Germany Ship 2/8/93
138 |7418 |[MISC DC MOTOR DRIVES S Ship vla Commerclal Alr
Q01 FOR PC MILLS 20({F {US 8 Feb 93 17 Feb 93 AR (Partial Order balance Later )
2528 |PP 3 A
14 7419 |CONTROLLERS FOR PC WEC Partial Shipment Made Air Charter
001 MILLS us AIR Balance to Ship via Commercial Alr on 2/8/33 (Power Supplies)
2524 |PP 3 1&C 188|A 18 Dec 92 20 Dec 92 On Site 2/15/93
15 7419 |FEEDER ALARMS FOR WEC S Ship Via Commercial Air & Charter
001 PC MILLS F |US 8 Feb 33 17 Feb 93 AIR
2525 |PP 3 & C 431A
16 7419 |DAMPER DRIVES FOR WEC S These Drive Units Made First Air Charter
001 PC MILLS F jUS AIR
2526 |PP 3 1& ¢ 64|A 18 Dec 92 | 20 Dec 92
17 |7419 |SCANNERS FOR PC WEC S
001 FIRING F (US 8 Feb 93 17 Feb 93 AlR Scanners & Speclal Cable Ship via Commercial Alr & Charter
2527 |PP 3 1&C 1291A Cabinets and Fans will Ship Later
1-8 {7419 |PULVERIZER GEAR PARTS FDC S Not Enough Funds for
001 F JRUSSIAN 31 Mar S3 21 Apr 93 6 Pairs Requested Must Prioritize Regts
MECH 78{A 2 Pairs Purchased
19 7419 |ROLLER CRUSHERS PDC S I PO Not Executed Due to Long Lead Time (6 Months)
001 FOR NO 4 PO 170{ - F |RUSSIAN ITEM DELETED
MECH A |
4
110 (7419 {ID FAN IMPELLERS PDC S Estimated Best Del Date
001 (WHEELS) FOR NO 4 PP F |RUSSIAN 15 Jun 93 6 Jul 93
MECH 34|A
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I UNITED ENGINEERS and CONSTRUCTORS, INC ___E and P SCHEDULE __ EMERGENCY HEAT and POWERPROJ No 1 ____
ITEM|SPEC DESCRIPTION RESP EST COST | SOURCE SHIP ON SITE | SHIPING STATUS/COMMENTS
No USE LOCATION DISCPLN ($1000) COUNTRY DATE DATE MODE
111 |7419 |PULVERIZER DRIVE POC S Estimated Best Del Date
001 PINION BEARINGS FOR F |RUSSIAN 5 Mar 83 26 Mar 93
NO 4 PO MECH 10 6]A
Z21A _|7419 |BOILER TUBING RMS
001 us AIR Part of Shipment Made Air Charter
2111 |[PP 432D & E73 M TONS MECH 1471A 18 Dec 82| 20 Dec 92 Balance of Shipment will Ship via Qcean
218 {7419 |BOILER TUBING RMS S Vendor Shipped Shipment from Scheduled 12/20/92 Date
001 F |RUSSIAN 15 Feb 93 RAIL  |First Shipment Made 1/26/93
2111 |PP 432D & E 914 TONS MECH 964 A 26 Jan 83
22 7413 |BEARINGS 40 TYPES RMS S Shipment Delayed due to Rall Problems
001 F |RUSSIAN 26 Jan 93 26 Feb 93| RAIL
2583 |PP 3 MECH 62 A
23 7418 |BEARINGS AMS S
001 COMBINED WITH 2 2 ABOVE INCL. F_|RUSSIAN
259 3 MECH {wy22 A
24 7419 |AC MOTORS 3 EA AMS S No longer made Substitutes for this heating season uniikely
001 COMBINED WITH 2 13 BELOW INCL. | INCL. |F |RUSSIAN
1281 MECH [wf 213 A
25 7418 |AC MOTOR 1 EA RMS 5 No longer made Substitutes for this heating season unllkely
Q01 COMBINED WITH 2 13 BELOW INCL. | INCL. |F {RUSSIAN
1281 |PP 3 MECH {w/ 213 A
26 7419 |CONVEYOR BELTING S Shipment Made on 12/26/32 Recelved Inspected and Complete
001 PARTS & MATERIAL F |RUSSIAN RAIL
2671 |D PP 281 A 26 Dec 92 7 Jan 93
27A 17419 |NA3PO4 AMS S RECEIVED QUOTE PO PLACED
001 60 Tons F _{RUSSIAN 30 Mar 93 16 Apr 93] RAIL
2131 [PP432DE& C MECH g8 A
278 |7419 INAOH RMS RECEIVED QUOTE PQ PLACED
001 60 Tons RUSSIAN 30 Mar 93 16 Apr 93 RAIL
2132 |PP432DE&C MECH 308
27C |7419 ICAC2 RMS 3 item Deleted
001 0 F {RUSSIAN RAIL
2133 |PP432DES&C MECH A
27D {7419 ACTIVATED COAL RMS S RECEIVED QUOTE PO PLACED
001 50 Tons F |RUSSIAN 30 Mar 93 16 Apr 93 RAIL
2134 |PP432DE&C MECH 65 A
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UNITED ENGINEERS and CONSTRUCTORS, INC E and P SCHEDULE MWM__ I
ITEM|SPEC DESCRIPTION RESP EST COST | SOURCE SHIP ON SITE | SHIPING STATUS/COMMENTS
No USE LOCATION DISCPLN ($1000 COUNTRY | DATE DATE | MODE
27 |7418 |CATONITE RMS S PO PLACED
001 40 Tons F jRUSSIAN 30 Mar 93 16 Apr 93 RAIL
2135 |[PP432DE&C MECH 952 A
27F {7418 INH3 RMS S RECEIVED QUOTE PO NOT PLACED
001 TREATING BED MEDIA 0 F |RUSSIAN RAIL
2136 |PP432DE&C MECH A
2-8 7419 |DISTRICT HEAT BMS 5 I ltem Deleted from Priority List -
001 EXCHANGERS 2 EA 84 F |RUSSIAN ITEM DELETED RAIL
2331 |D PP MECH A ]
29 7413 |STRIP CHART RMS S Made First Alr Charter
001 RECORDING PAPER F |US AR
5005 |PP43&D MECH 801A 18 Dec 92 20 Dec 92
210 |7419 [BABBITTT INGOTS FOR RMS S
001 PLAIN BEARINGS F jUs Arrived In UB 12/14/92
191 PP 4 &3 MECH 14|A 29 Dec 92 Delivered 12/28/82
211 {7419 |MQTOR QPERATED AMS S { ltem Deleted from Prority List
001 REDUCING GEAR 25 EA 38 F |RUSSIAN {TEM DELETED RAIL
PP 3 MECH A |
212 7419 |MOTOR OPERATED RMS S ltem Deleted
001 REDUCING GEAR 10 EA 8 F |RUSSIAN RAIL
PP 3 MECH A
213 {7419 |AC MOTORS 4 EA RMS S No Longer Made Substitutes for this heating season uniikely
001 0 F |RUSSIAN N/A RAIL  |NOT INCLUDED W/ FORECAST OF EXPENDITURES
1281 [PP4 &D MECH A
214 {7418 {100 KW DIESEL GENER SCA S Purchase Is highly unlikely due to dehvery problems
001 SETS 50 EA O|F |US N/A OCEAN |NOT INCLUDED W/ FORECAST OF EXPENDITURES
LOCAL/REMOTE LOCALS ELECT A
68% 1807 9 RUSSIA POWER SECTOR
32% 8326 USs POWER SECTOR
2640 5 TOTAL POWER SECTOR
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__ UNITED ENGINEERS and CONSTRUCTORS, INC ___E and P SCHEDULE __ EMERGENCY HEAT and POWERPROJ _No 1____
ITEM{SPEC DESCRIPTION RESP EST COST | SOURCE SHIP ON SITE | SHIPING STATUS/COMMENTS
No USE LOCATION DISCPLN ($1000) COUNTRY DATE DATE MODE
GENERAL PROCUREMENTS Fos  |roB |
Factor |Factory
G1 FREIGHT FORWARDING RHK S
COMPANY 1050|F {US
A NA NA
G2 RUSSIAN PROCUREMENT RHK S
REP / AGENT 0 F |RUSSIAN NA NA {tem Deleted
ENERGOMONTAGE A
G3 |7419 |SATELUTE COMMO DISH REM S
001 F {Us Arrived in UB 12/14/92
§015 |FOR IN COUNTRY OFFICE MECH 271A 29 Dec 92 Delivered 12/29/92
G4 |7419 |COMPUTER HDW & SFW REM S
001 F |US Arrived In UB 12/14/92
5017 {FOR IN-COUNTRY OFFICE MECH giA 29 Dec 92 Delivered 12/29/92
G5 7419 |FAX MACHINE REM S
oo F |RUSSIAN in UB
5025 (FOR IN COUNTRY OFFICE MECH 1 A 9 Nov 92
G-6 7418 |PHOTOCOPIER REM S
001 F [RUSSIAN In UB
5024 |FOR iN COUNTRY OFFICE MECH 5 A 9 Nov 92
G7 |7419 |STANDBY DIESEL GEN REM S
001 SET 5 KW F |US Arrived in UB 12/14/92
5019 |FOR IN-COUNTRY OFFICE MECH 1A 29 Dec 92 Delvered 12/29/92
G8 {7419 |TEST EQUIPMENT WEC S
001 FOR STARTUP CREW F |US Arrived in UB 12/14/92
5022 1&C 3|A 28 Dec 92 Delivered 12/29/92
G9 ({7419 |2 WAY RADIOS REM S
001 F |US Arnived In UB 12/14/92
5021 MECH 2|A 29 Dec 92 Delivered 12/29/92
G110 {7419 |M K TECHNICAL DEH S Includes 144 851 Allowance for Continuing Services & Blast Training
001 ASSISTANCE FOR 2348|F |US NA
COAL MINES MECH A 5 Nov 82
0% 6 RUSSIAN GENERAL
100% 1326 8 US GENERAL
13328 TOTAL GENERAL
62% 58397 RUSSIA TOTAL PROJECT
38% 3517 3 US TOTAL PROJECT
9357 TOTAL PROJECT
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APPENDIX B

1&C TRIP REPORT-JULY 1992

Pulverizer Operation
The coal pulverizers are the ball mull type, which 1s a low speed and high capacity machine

Plant personnel run the pulverizer and feeder at full speed until the pulverized coal (PC) bunker is
full The operating instructions require three meters of coal in the pulverized coal bunker 1n order
to fire coal Total depth of the pulverized coal 1n the bunker 1s mine meters Plant personnel
manually check the bunker level every hour when the unit 1s in operation Bunker level checking
1s accomplished utihizing a fixed pulley and weight measuring system 1n each PC bunker (the weight
1s lowered to the top of the pulverized coal bed within the coal bunker) The rope 15 marked to
indicate level

The high pressure boilers each have two pulverizers and may be operated with a single pulverizer
This would mean that three (3) burners are n operation, and that two (2) burners on one wall and
one burner on the other wall would be in service

It shouid be noted that the operation of the ball mills (pulverizers) are identical for the high pressure
boilers at the Ulaanbaatar and Darkhan power plants

A difference was noted 1n the control philosophy of the low pressure boiler pulverizer operation at
Power Plant No 3 in Ulaanbaatar The damper which controls air flow to each pulverizer 1s a
manual damper The high pressure boilers and all the Darkhan boilers have motor driven dampers

The dampers on the high pressure boilers 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 pulvenzers also have a hot air damper and a tempering air control
damper Therefore, each pulverizer has three motor operated control dampers

It should be noted that pulvenizers 1n the United States typically have pneumatic drives and not
electrical drives  All Mongohian power plants DO NOT have a compressed air system available If
a control system 1s not properly tuned, 1t will cause the damper drives to hunt (cycle) This results
in continuous motor operation and in time failure of the motor A pneumatic system would be more
forgiving and able to maintain continuous cycling

Difference 1n Design of the Low Pressure Boilers

The low pressure boilers utilize the tempering air damper to control mill pressure while the hot air
damper controls mill outlet temperature The air flow control damper 1s manual This has a direct
impact on the control of pulverizer outlet temperature and pressure It i1s known that automatic
control has not been accomplished for many years on these low pressure boilers



It should be noted that the pulverizers on low pressure boilers in the United States would have a
damper operation arrangement similar to the high pressure boilers, 1€, three damper operators
When an attempt 15 made to use the tempering air damper to control flow, flexibility 1s rehinquished
along with good pressure and temperature control The operator 1s forced to pick either temperature
or pressure control and place the system in manual The air flow control damper s located 1n the
common air line after the hot and tempering air ducts discharge the air into this duct

Pulverizer Temperature

The pulverizer temperatures should be as follows (per design conditions on Sharingol coal) Note
that these boilers burn Bagga Nuur coal which 1s higher in ash and moisture content and lower n
heating valve than Sharingol coal

Temperning arr at 214°C 62 6%*

Hot air at 336°C 37 4%*

Pulverizer inlet temperature 320 °C

Pulverizer outlet temperature 60 °C

*Percent of the total air flow through the pulverizer
The actual hot air temperature 1s approximately 318°C, it should be around 362°C The air
temperature at the pulverizer inlet 1s 310°C  The pulvernizer outlet thermocouple 1s wired directly
to the controller Temperature transmitters are not required Plant personnel would ike RTDs 1n
place of the thermocouples and UE&C concurs with this

Pulverizer Pressure

The pulverizer outlet pressure should be -30 mm of water column The pressure occasionally reached
-80 mm and has gone beyond the range of the meter

Pulverizer Air/Fuel Ratio

The existing control system can not compensate feeder speed for the different types of coal beng
fired (BTU correction & moisture)

The coal feeders to the pulverizer had AC motors which have been changed to DC drives
Pulverizer By-Pass

The Pulverizer outlet high temperature switch automatically closes the hot air damper when the

temperature 1s high However, it does not reopen it This high temperature switch also opens the
cold air damper and opens the pulverizer by pass dampers



The pulverizer air dampers, located between the pulverizer and fan, will close when the pulverizer
is out of service The pulvernizer by pass dampers are ducted nto the system after a shutoff damper
located before the pulvenizer fan

During normal operation the controls are in manual with signals used as indicators only The hot air
damper 1s full open and the tempering air damper 1s open about 5 to 10%

The pulverized coal bunker feeders can be controlled remotely The speed of the feeders can be
controlled from the control board by the operator, 1 ¢, not automatically

The operators stated that the damper drives will work with a remote control signal if new motors can
be furmished The geanng and motor controls do function and do not need replacement The
pulverizer coal bunker outlet valve (feeder) motors are 1n poor condition and need to be replaced
These feeders should be included on a future st because of the amount of work and cost mvolved

The speed of individual pulvenzed coal feeders to the burners cannot be independently changed, 1€
all feeders on a pulverizer will change speed at the same time A common DC generator provides
the DC current for all three feeder motors on each pulverizer The speed control for the DC feeders
1s functional but new DC motors are required

Coal Flow

The operator cannot monitor coal flow to or from the pulverizer If the raw coal does hang up in
the bunker, the pulverizer will start to deplete its coal supply

The operators have discovered that by lowering the pulvenzer outlet temperature to 45 to 50 °C, the
pulverizer explosions decrease However, coal transport becomes a major problem and hang ups 1n
the pulverized coal bunker are frequent When the pulverizer outlet temperature 1s less than 45 °C,
the coal n the pulverized coal bunker i1s too moist This leads to plugging problems 1n the pulverized
coal bunker and subsequent loss of coal to the burners

During the shut down of the pulverizers, they do have explosions During 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 approximately once a month When new control systems become
operational, frequent explosions should become a thing of the past

UE&C has had numerous discussions and informal training sessions with plant operating and
maintenance personnel regarding explosions and proper pulverizing system operation and control

The operator will try to increase the vacuum within the pulverizer after feeder shut down Pulverizer
outlet temperature has dropped as low as 38 °C with VERY poor burner operation The operators
would like to know if 1t 1s possible to dry the coal before it enters the pulverizer This 1s possible
with changes to the coal handling system, but would be expensive for this project

The operators stop the pulverizer each day to examine 1t for build up of coal pockets If build up
1s found, 1t requires cleaning of the coal in this area It requires three days of pulverizer down time,
if cleaning 1s required



The burner air dampers DO NOT work because the motors need replacement New motors are
required but the gears and motor controls are in working condition

Pulverized Dampers

The dampers are 1n poor condition

The damper drives will operate in manual and do not have to be replaced However, new motors
will be required 1n order to operate these dampers 1n remote manual operation

The control signal to drive units and from transmitters will be 0 - 10 V DC pulse signals
Pulverizer Design

The boiler design requires the air temperature to be 336 °C after the air heater

The Russian design requires 320 °C hot air temperature to the pulverizer nlet

However a normal temperature of only 280 °C is currently available to the pulverizer The operators
have the system 1n manual to maintain a higher pulverizer ilet temperature At times they are able

to get the inlet temperatures up to 300 to 320 °C however, a temperature of 326 °C 1s required for
wet coal

The boilers were designed for a coal with a moisture of 17% (Sharin Gol coal) However, currently
the moisture 1s 1n the 25 to 35% range (Bagga Nuur coal)

The air/coal mix leaving the pulvenzer 1s designed for 60 °C (140 °F), but 1s currently 40 °C (104 °F),
with 36 °C (97 °F) being on the low end

NOTE! A coal fired plant in the United States would have a pulverizer outlet temperature of
approximately 82 °C (180°F) This means lower combustion efficiency for the Mongolian boilers

An EPRI (Electric Power Research Institute) Report CS-1883 1, dated February 1987, titled
"PREVENTION, DETECTION AND CONTROL OF COAL PULVERIZER FIRES AND
EXPLOSIONS" indicates that the average overall rate of explosions for a coal fired plant 1s three
explosions 1n ten years The term explosions includes severe puffs, as well as explosions This data
was based on 361 individual coal fired generating plans out of the 1,333 1n the United States in 1980

The report indicates that three explosions per year were found 1n only a few extreme cases To date,
the best that No 3 Power Plant has been able to do with current controls 1s 12 or more per year

Purge

The operating manuals require a fifteen minute purge of the boiler before a umt can light off on any
fuel However, the operators may start a boiler as they wish and purge for as long as they wish No
safety interlock 1s in place to prevent this,



The Russians did provide a safety system for the boilers However, time has taken a toll on the
system, thus today 1t 1s without value

Type of Coal

The number of hours of pulverizer operation to provide a full twenty four hours of coal for boiler
operation will differ with the type of coal The coal feeders are normally run at one speed

Sharingol Coal requires 16 hours of pulverizer operation for a 24 hour period of boiler 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 operation for a 24 hour period of boiler operation
This was based on only three days of operation This is a new coal mine in Mongohia

No comment was made on the Nilakah coal
Safety

There was a concern raised during a meeting with operating personnel that the high pressure boilers
and the building would not pass local inspection The boiler and building inspectors were at the site
during the annual shutdown which occurred during July

The Chief Engineer indicated that this should not be of concern and did not believe the inspectors
would shut down the high pressure plant The power plant personnel are unable to locate a large
crane to repair the roof(which has panels which are failing 1n places) The Russians did have a crane
at the plant of the required capacity, however, it has been returned to Russia The crane would have
to be rented from Russia which requires hard currency

Motors

Two pulverizer motors are needed in the high pressure plant The drawing showed both motors

would have clockwise rotation However these motors did not appear on the final emergency spare
parts list

Oxygen Momitor

BOILER FLUE GAS OUTLET 02 - The plant 1s unable to continuously measure the boiler 0, in
the flue gas outlet duct The excess air should be 16% per boiler design data It 1s currently
estimated to be about 12%

Boiler Notes

Botlers 1 through 6 are low pressure boilers, while units 7 through 13 are high pressure

Boiler 5 - The low pressure boiler requires furnace tubing replacement The operators believe the

pulvenzer system can be kept in operation for one year The coal piping from the pulverizer and
burner coal piping 1s now 3 to 4 mm 1n thickness and should be 6 mm It would take about two
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months to replace this piping The operators believe the current piping will last through the winter
season

Boiler 6 1s direct fired from the pulverizer through the primary air fan to the burner A problem on
this boiler 1s that the PA fan 1s in very poor condition and requires service Boilers 5 and 6 are set
up for direct start-up on coal without otl 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 pulvernizer outlet piping direct to the burners without classifiers to
remove any heavy particles Thus pulverizer (like all the other pulverizers) 1s under negative pressure
The pulvenzer fan 1s located between the pulverizer and the burner The pulvenzer coal bunker 15
no longer used It was not a surprse to learn that this pulvenizer air fan had problems Fan parts
are wearing out very quickly

NOTE! Most US manufacturers normally pressurize ball mills to keep the fans out of the coal/air
stream The ABB - Combustion Engineering (CE) medium vertical spindle type pulverizer normally
has the fan in the air/coal stream The CE fan 1s designed to handle these very abrasive conditions
However, the CE pulverizers have internal classifiers built into the pulvenzer

Boiler 7 - A problem was found with pulvenizer 7B nlet, which caused sparks and coal pockets build
up coal resulting 1n a large number of explosions No explosions have occurred during 1992 on this
pulvenizer since changes to the housing were made to eliminate the coal pockets Pulvenzer (7A)
had eleven explosions in 1991

Boiler 9 - This boiler 1s out of service because insulation maternal and weld rod to complete repairs
are not available

Boiler 10 - This umit 1s 1n continuous operation without required routine maintenance The
operators are concerned that this unit will fail because of the lack of routine maintenance

Boiler 12 - This boiler has the same type of problem as 13, however the inspector has not shut this
unit down at this ime  According to the operators the pulverizers on boilers 12 and 13 are 1n good
condition It takes about two months to replace the tubes on one boiler

Boiler 13 - This boiler has been out of service for two years, and cannot be placed 1n operation
because the tube thickness 1n only 2 mm and 1t should be 6 5 mm The boiler imspector found this
to be true mn the boiler back pass and n the furnace section

The operators feel that if the tube problem on boiler 13 could be corrected, 1t could be a very
rehiable unit because all other systems are in good condition

Boiler Ranking Best to Worst

Low Pressure Boilers 1, 2, 3,4, 6,5

High Pressure Boilers 10, 7, 9, 11, 8
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High pressure boilers 9 and 11 will be 1 and 2 1n availability after the capital improvements

Capital improvements were underway on boilers 9 and 11 Boiler 9 was scheduled to be completed
by September 1 and boiler 11 to be completed by August 1

Boiler 8 has a large number of holes 1n the furnace casing which will not permit the boiler to be
operated under negative pressure

During the months of December, January, and February four high pressure and five low pressure
boilers are required to be in operation to meet heating demand

Two high pressure boilers (Umits 12 and 13) and two low pressure (Umts 5 and 6) were not
operational at the time of the trip/visits reported herein

High Pressure Botlers - Control Rooms

The control room located nearest the low pressure building has the controls for boilers 7, 8 and 9 and
turbines 5 and 6 The second control room has the controls for boilers 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 with boilers
number 4 and 7 as secondary units Boilers 2, 4, 6 and 9 are under capital repair this summer (1992)
Boiler 2 1s now complete (July 28) and all other umts will be available by October

Boilers 7 and 9 cannot be on line at the same time because of a shortage of a forced draft fan motor
Boiler 8 also needs a new forced draft fan motor

Techmcal Terms (Nomenclature)
The following 1s a list of pulvenizer terms

Ball Mill (Pulverizer) - This type of pulverizer reduces the coal to a very fine powder This 1s
accomphished in a large drum turning at a very low speed (about 17 to 20 RPM) with small balls (40
mm) doing the crushing The balls will mix with and cause the coal to become pulverized Balls can
be added during mull operation The balls do wear and become less effective These balls normally
are continuously used until completely worn Riley Stoker Corporation and Foster Wheeler Energy
Corporation (in the United States) manufacture pulverizers of this type

Cold Air Damper - An open/close (O/C) damper will open when the pulverizer 1s out of service The
damper permits ambient air to enter the mill and 1s located downstream of the hot and tempering
air dampers, which close when the pulvenizer 1s out of service

Hot Air Control Damper - A modulating damper located in the high temperature air duct to the
pulverizer The air temperature 1n this case should be about 336 °C (620 °F), and about 62 6% of the
air flow should go through this duct



Hot Air O/C Damper - A set of dampers which permit high temperature air to bypass the pulverizer
when out of service and go directly to the pulverizer air fan The air temperature n this case should
be about 336 °C (620°F) The two dampers open and a seal damper closes when the pulverizer 1s
out of service

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 which will modulate based on a control signal 1n order to mantain a given
downstream temperature or pressure

Mill - Refer to the ball mill (or pulverizer)

O/C Damper - A damper which will automatically open or close due to control logic or by the action
of the operator

Pulverizer - Refer to ball mill which 1s a type of pulverizer to grind the coal to a very fine powder

Pulverizer Air Fan - Located between the pulverized coal bunker and the burners This fan creates
a suction pressure to transport coal from the pulvenzer and pulverized coal bunker It then supphes
positive pressure to transport the coal from the pulverized coal bunker to the burners

Pulverizer Air Damper before the Fan - 1s either opened or closed and is controlled from a switch
on the control board

Pulverizer By-Pass Dampers - These o/c dampers by pass the hot and tempering air around the
pulverizer to the mlet of the pulvenizer air fan

Pulvenizer Coal Feeders - located below the pulverized coal bunker Controls coal feed to the
burners

Seal Valves - Two seal valves mounted 1n series are located at the top of the pulverized coal bunker
These valves alternate (one closed and one open) position to permit the pulverized coal to enter the
pulverized coal bunker These valves are not automatic They operate by weighted dampers counter
weighing the weight of the coal

Tempering Air Control Damper - A modulating damper located 1n the low temperature air duct to
the pulverizer The air temperature 1n this case should be about 214 °C (410°F) About 37 4% of
the air flow comes through this duct

Tempering Air O/C Damper - A set of open/closed dampers located 1n the low temperature air duct
to the pulverizer air fan to by pass the pulvernizer The air temperature 1n this case uses about 214 °C
(410°F) The two dampers open and a seal damper closes when the pulvernizer 1s out of service

Reference Data Problem

All catalog information, blank data sheets, contract documents and records taken from Boston to
Mongolia which were to be utilized during these on-site studies were lost by the airlines 1 shipment
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This resulted 1n a less effective survey trip/visit and 1s only one example of the many difficulties in
. doing a project in Mongohia

Project Goals

] New transmitters to replace the current units

° Replacement motors for the damper drives

° Provide loss of coal flow alarm for raw coal feeders

] New RTDs for pulvenizer 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 boilers
o New scanners and cooling air fans

The above project goals are to be accomplished 1n accordance with the available funds for the
project
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APPENDIX C
(Excerpted from TDP Feasibihty Study)

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
boiler, exploded with terrfic force, completely destroying the boiler room and the adjoiming
blacksmuth shop and badly shattering the main building Nine persons were killed outright, twelve
died later and more than fifty others were seriously injured Like many other boiler explosions of
that time, hittle 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 spring of 1866 Today, this firm
1s the leader 1n the inspection of pressure vessels for steam boilers *

On February 6, 1880, thirty mechanical engineers met in New York City, to form the American
Society of Mechanical Engineers (ASME) This action was due to the public outcry related to the
growing number of boiler explosions The ASME would have a significant influence i 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 Boiler
Manufacturers Association (ABMA) The purpose of this new association was to create standards
to "secure safety to the lives and property of all commumities where boilers are used "2

The May 1889, 1ssue of POWER MAGAZINE, reported the first meeting of the ABMA. By
comcidence, the same issue carried a regular column headed "This Month’s Accidents”, because at
this time boiler explosions were so common Reported in the May 1889 1ssue of Power were
fourteen explosions, with 13 people killed and 14 injured 2

A uniform specification for safety valves first appeared n the 1914 ASME Boiler Code !

The first fuel trip application occurred in 1919, on an o1l pot burner The reason was to prevent the
basement from becoming filled with o1l if the fire went out * During this year, the Hartford Steam
Boiler Inspection and Insurance Company, began insuring equipment against breakdown !

Purging of a furnace with air before any attempt to light off the fuel, dates back to the 1920’s Thus
was a prominent feature of loss experience prior to 1940 *



The action of these early organizations would lead to the improvement of boiler safety across the
United States The creation of infra-red scanners 1n 1952 and ultraviolet flame scanners i 1957 to
check on the status of burner flames, would ofter a key alarm to the operator 2

These developments led ABMA to work with the National Fire Protection Association (NFPA) to
develop standards for prevention of boiler furnace explosions, a significant step forward 1n safety
In 1958, reports of furnace explostons were once again increasing with alarming frequency The
ABMA once again called for the need of a furnace protection standard 2

In 1960, the NFPA created a new Commuittee for Boiler Furnace Explosions Thus action was taken
at the request of the ABMA, ASME, Edison Electric Institute and others to improve bouler safety 2
The first meeting of the committee would be held at Riley Stoker Corporation m Worcester,
Massachusetts, that year

The primary goal of the new NFPA committee would be to review data and the publication of
furnace explosion standards It would have to be designed for laymen to control the combustion
process It would offer a guideline for the basic operation of a boiler to prevent explosions

A paper by G W Kessler of Babcock & Wilcox, i 1961, reviewed the loss experience of the boiler
industry There were an average of thirty one furnace explosions annually between 1956 to 1961
He pointed out that roughly nine of these furnace explosions per year were 1n utility boilers *

The first NFPA codes on boiler furnace explosions were adopted in 1964 The standards
would be adopted in the following order

1964 Single burner oil and gas boilers

1964 Gas firing in multiple burner boilers

1966 Oul firing 1 multiple burner boilers

1968 Pulvenized coal firing in multiple burner boilers

1973  Pulverizer Fuel Systems was transferred to this committee from the Committee on
Dust Explosions Hazards The original standard was adopted in 1924

1976 NFPA would review the problem of high negative pressure excursions within the
furnace settings The increased size of utility boiler-furnaces along with changes in
technology to improve air quality introduced this problem mn the late 1960’s and
1970’s The NFPA 85G standard was 1ssued to prevent furnace implosions, i 1987

1988 Fluidized Bed Boilers

1989 Stoker Operation

The Electric Power Research Institute (EPRI) undertook a major report in the mid-1980°s on the
prevention of coal explosions in power plants *

A survey of some 361 power plants in the United States was performed to find out about the
operation of pulverizer systems The information revealed that about 78% of the investigated plants
reported low frequencies of fires and explosions About 22% of the coal fired umts had major
problems with fires or explosions
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They also found a direct correlation between plant improvements 1n pulverizer maintenance programs
and a reduction 1n fires or explosions Setting up a mamtenance program was found to be an
mexpensive 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 indirect fired systems

Previous EPRI studies showed that a pulverizer explosion occurs at a rate of about one per day The
annual cost to United States Utilities exceeds one bilhon 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 1s approximately five fires in
four years and three explosions in ten years To some extent explosion value is larger because
here the term “explosions” includes severe puffs (structure deformation) as well as the more
limited true explosions (containment breaching) *

The EPRI report included a survey of fires and explosions 1n coal fired units If coal from
different sources 1s blended, the average number of explosions increases dramatically

The study would show the dangers of pulverizer explosions, 1€ that pressures within the piping
systems can reach 1200 PSIG, due to these explosions

United States Summary
Pulverizer explosions remain a major concern for coal fired power plants within the United States

The explosions will normally occur during start up or shut down of the pulverizer When the
pulverizer 1s in normal operation the atmosphere 1s fuel nich However, during start up or shut down,
the pulverizer has to go through a period when the fuel to air ratio 1s correct (explosive air/fuel
mixture exists) and all that 1s required is a source of combustion (spark or 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 1s just a few seconds The grinding area 1s so small that the correct fuel
to air ratio cannot occur

General Information

MONGOLIAN EXPERIENCE

The following information 1s based on Power Plant No 3 at Ulaanbaatar, where safety and boiler
availlability are key problems 1n the operation of this plant

The Darkhan plant also has similar problems but not as severe Only one type of coal 1s used at this
plant The plant had one explosion in 1981, four or five in 1991 and two 1n January 1992



Ulaanbaatar Power Plant Number 3 was built with Russian Steam Generators and Turbines, a total
of 13 steam generators and 8 turbines are located in this plant

Six low pressure boilers 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 commissioned around 1968
The last seven high pressure boilers were commissioned 1n around 1976

Four high pressure turbines 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 electnicity A total of
1,100 people work at this plant

Coal 1s supplied from four different mines located within Mongolia The breakdown 1s as follows

Sharangol 500,000 M Tons
Bagga Nuur 350,000 M Tons
Shivee-Ovoo 150,000 M Tons
Nilakah 100,000 M Tons

Electrical Output and Importance of Power Plant No 3

The normal electrical load 1s 50 to 60 Megawatts The winter electrical load 1s 120 to 136 Mega-
watts of power The summer load 1s an average of about 70 megawatts

The heating requirements for the city are as important for the plant as the electrical needs Power
Plant No 4 furmshes 60 to 65% of the heating and electrical needs of the city Power Plant No 3
provides 30 to 35% of the city’s heating and electrical needs and the majority of local industry’s steam
needs Power Plant No 2 provides approximately 2 to 3% of the city’s heating and electrical needs
A coal bunker explosion at Power Plant No 4 in December of 1991, caused electrical blackouts
across the country

Availabihty

Availability information recewved from Power Plant No 3 at Ulaanbaatar was reviewed with the
following summary information

During the year 1991, the average boiler availability of all thirteen boilers was as follows
39% of the time 1n operation

21% available but not n service

34% forced and scheduled umt maintenance or reparr mode
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Unit Number 8 was out of service all year because of an explosion the previous year

Unit Number 9 was 1n service for only a few weeks 1n January and out of service the rest of the year
This was also because of an explosion 1n January

Umnit Number 7 had the highest number (11) of explosions during the year However, 1t was out of
service only 25% of the entire year for repair

Steam Generator and Related Systems

The low pressure boilers have the control boards located just to the right of the burner front when
facing the boiler on the mamn operating floor The controls are 1n very poor condition

It was noted on both high and low pressure units that drum level appeared on the chart recorder
only In the US, 2 or 3 different sources of drum level indicators would be present per boiler

The forced draft (FD) fan mlet vane damper drives were found with the control signal wires
disconnected The air flow control 1s on manual with the operator required to adjust the damper
In the winter the air 1s from outside the plant This 1s to avoid freeze up of in-plant piping systems
due to nonfunctioning plant heating and ventilation systems The unit 1t NOT purged before start
up The design should ensure that the steam coil sizing will permit a -40C air inlet and a suitable
outlet temperature to the boiler to protect the furnace This will permit a purge without the
possibility of freezing the furnace tubing or causing tubing stress problems because of the rapid
change in temperature They do have ducts to draw FD air from the upper regions of the boiler
house 1n the roof area, however this 1s used only 1n the summer for ventilation purposes Portions
of the outside walls of the plant now have ice formations on the indoors due to a lack of heating and
ventilation systems They are very concerned that using air from within the plant during the winter
will cause additional freeze ups

The power relief steam valves are operated 1n a manual mode and manually shut down after start up

The steam lines do not have drip pots to accumulate and automatically drain any condensate in the
lines Manual drain valves are shut off after start up and reopened on shut down This has caused
turbine failure because of entrained water entering the turbine with the steam

The boilers do not have glass over the observation ports to prevent the furnace flame from causing
personnel njury during normal operation if a puff should occur A number of openings were also
present around the burner which could cause injury The i1gnitors were removed and the openings
were not plugged At least one furnace access door showed signs of a bright flame ring around the

door Normal mamntenance would be for fire brick and high temperature cement to protect the door
during operation

Pulverizers, Low Pressure Boilers
The pulverizers for the low pressure boilers are ball mills The ball mills made in the United States

would be furnished with sound proof housing This enclosure would contain a great deal of the coal
dust evident 1n this plant The current muills have no such housings



The coal pipes do wear out very quickly and coal dust explosions do occur within the furnace, ball
mills, 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 1n diameter

All pulverizer controls are m manual This includes the mull outlet temperature loop They should
maintain the outlet temperature 1n the range of 170 deg F 1If the outlet temperature was too high
the system logic (if operating) would open the cooling air damper  If it goes high-high 1t should open
a valve to permut steam to enter the mill, assuming a mill fire When the question was asked how
often are the instruments checked to ensure that this will happen, the answer was never The 1&C
labs are unable to check thermocouples

The pulverized coal system has about 16 explosion disks located on each fuel system per high
pressure boiler The enclosed table of the twenty six worst explosions in 1991 shows how many of
these disks were damaged due to explosions

The coal handling equipment has magnetic metal separators which we understand are operational

Feeders do not have seals, therefore a high leakage of coal dust occurs

Pulverizer mill iners are wearing fast with the new type of coal (Bagga Nuur) Pulverizer motors and
gears are generally OK. The pulvenizer inlet hners typically wear out in about two years

Gear reducers typically last about 30,000 hours

Pulverizer outlet piping should be 8 millimeters thick but 1s now 3 millimeters thick 1n many places
Classifiers have erosion problems

Mill outlet temperature 1s manually controlled

Pulverizer fan blades have erosion, especially on one unit which has been converted to direct firing
without a corresponding upgrade 1n fan housing and wheel matenals

The motor operated pulverizer coal outlet valves are not suitable for automatic control
High Pressure Boilers

The inlet to the pulverizer has many explosions during normal operation, in addition to those during
start-up

Pulverizer metal hners are wearing out fast, current liners are three years old

Outlet of pulverizer and pulverized coal transport piping have very high wear rates (due to high ash
Bagga Nuur coal) Classifiers down stream of the pulverizers also have excessive erosion



Primary arr (PA) fan blades are in poor condition, wear requires maimtenance every six months,
length of time depends on the type of coal

Coal pipes are 1n poor condition but pulverizer coal flow control valves are okay
Explosions

This plant (Plant No 3) had a total of forty two explosions during the year of 1991, and eight
explosions occurred 1n the month of January 1992 The explosions occurred mostly n the pulverizers
and have caused burns to employees

No one has yet died 1n an explosion at this plant, however, people have been mjured At Power
Plant No 2, two people died in 1988

At Plant No 4 a boiler had an explosion in the pulverized coal bunker at the end of December 1991

This plant (Plant No 3) provided us with a list of the top twenty six explosions of last year (26 of the
42 total explosions) The breakdown is of interest and the enclosed charts also show the time of the
year the explosions occurred

11 explosions 1n Mill 7A
6 explosions 1n Mill 10A
6 explosions 1n Mill 1

2 explosions 1n Mull 3

1 explosion in Mill 93*

* It should be noted that this one explosion caused this unit to be out of service from January 1991
until the present

Boiler 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 m automatic The plant has Russian electronic controls The plant has two central control
rooms The central control rooms in the high 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 turbines 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 which 1s 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 in manual on all
boilers Each boiler has three drum level indicators However, the indicators do not work 1n many
cases and typically there is only one source of down level indication

i
P

3%



UE&C did find on occasion that no one was at the control board There 1s a need for an operator
to walk the boiler down on a regular basis, as well as an operator to be stationed at the control board
at all times

The transmutters are electronic with a 0-5 VDC input to the control system Many transmitters do
not work As an example On one unit only one of three drum level transmitters was in operation
The plant 1s unable to obtain spare parts from Russia US firms do manufacture transmitters with
a 0-5 VDC signal UE&C received a booklet in Russian on these transmutters

Damper drives are also electronic and information was obtained on them The control valves used
are also motor driven

The only use of air was 1n the laboratory which had one air compressor for generator cooling Aur
dryers do not exist and at this time no critical control loops require compressed air

BURNER MANAGEMENT SYSTEM - If the operator cannot see a flame in the furnace, the
operator 1s supposed to cause a fuel trip which will also trip the FD Fan The ID Fan will not trip
The operator may restart the FD Fan at any time Once the FD Fan 1s 1in operation, the fuel can
be restarted

The high pressure boilers have six burners which are opposite firng m the side walls Two burners
are on the upper deck and one central burner one elevation below The burners are located on the
sides of the boiler when standing i front of the boiler looking at the boiler with the back pass
directly behind 1t

The low pressure boilers have three burners located at the front of the boiler and all are on the same
elevation

The pulverized coal 1s ignited by heavy o1l (Mazut) igmitors  The heavy o1l system has steam couls
built nto the storage tanks to keep the o1l warm The o1l lines are steam traced This 1s the only
source of fuel to start up the boiler The design has a warm up requirement before coal can be fired

The high pressure boilers have both the feedwater and steam temperature controls on automatic
The low pressure boilers have only the feedwater system on automatic

The stacks do NOT have any stack emission monitoring systems The boiler controls do have 0,
monitors for the combustion control system,however, many of these probes do not work The few
that work are used for indication only

Coal bunker level (Raw and pulverized) 1s measured using a cable and pulley system that has been
installed in each bunker A weight i1s lowered to the top of the coal and the distance 1s measured

Traming

Traming 1s very poor They do not have a simulator to train the personnel They have six levels of
training with a test required for each level of traiming to permit the operation of equipment

Xl



The plant does have a training program and they do have a number of scale models of the boiler,
turbine equipment, etc to help understand the operation of the plant

Every new employee 1s required to undergo a training program before they enter the plant

1

Cross, Wilbur, "THE CODE" An Authorized History of the ASME Boiler Vessel Code,
American Society of Mechanical Engineers, New York, 1990

2 Axtman, Wilham, "THE AMERICAN BOILER INDUSTRY" A Century of Innovation,
Amernican Boiler Manufacturers Association, Arlington, Virginia, 1988

Electric Power Research Institute (EPRI), "PREVENTION, DETECTION AND CONTROL
OF COAL PULVERIZER FIRES AND EXPLOSIONS" EPRI CS-5069, Project 1883-1,
February 1987 EPRI, 3412 Hillview Avenue, Palo Alto, CA 94304

4 Lundberg, Robert, "PURGE RATE AIR FLOW FUNDAMENTALS PURGE RATE
HISTORY AND REQUIREMENTS" 1992
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BOILER AVAILABILITY

CHARTS
MONGOLIAN PEOPLES REPUBLIC
ULAN BARTAR
POWER PLANT No. 3

JO 6874 001

5/198/92
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BOILER AVAILABILITY

DATA SHEETS
MONGOLIAN PEOPLES REPUBLIC
ULAN BARTAR
POWER PLANT No. 3

JO 6874 001
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OPERATICN OF BOILERS

Ulan Bartar Power Plant #3
Mongohan Peoples Republic Project

19-May 92 Summary J O 6874 001
Bailer No CONDITION Average Startups Maintenance §Explosions
OPERATING 34% 2
1 RESERVE 38%
MAINTENANCE 29% 3 6
OPERATING 60% 19
2 RESERVE 20%
MAINTENANCE 20% 8
OPERATING 41% 17
3 RESERVE 30%
MAINTENANCE 29% 7 2
OPERATING 71% 20
4 RESERVE 20%
MAINTENANCE 9% 5
OPERATING 70% 22
5 RESERVE 15%
MAINTENANCE 15% 9
OPERATING 35% 12
6 RESERVE 6%
MAINTENANCE 60% 11
OPERATING 46% 17
7 RESERVE 29%
MAINTENANCE 25% 13 11
QOPERATING 0% 0
8 RESERVE 0%
MAINTENANCE 100% 0
OPERATING 4% 2
9 RESERVE 0%
MAINTENANCE 96% 2 1
QPERATING 81% 20
10 RESERVE 27%
MAINTENANCE 12% 10 6
QOPERATING 8% 8
11 RESERVE 81%
MAINTENANCE 11% 5
OPERATING 32% 20
12 RESERVE 48%
MAINTENANCE 20% 10
OPERATING 41% 20
13 RESERVE 42%
MAINTENANCE 17% 13
OPERATING 39% 179
Ave 1991 RESERVE 27% 14 7
MAINTENANCE 34% 96 26
5/19/92 Page 2 OPSUM XLS



OPERATION OF BOILERS
Ulan Bartar Power Plant #3
Mongohan Peoples Republic Project

19 May-92 Summary J O 6874 001 Low Pressure
MONTH CONDITION Bir # 1 Blr # 2 Bir # 3 Bir # 4
Jan 91 OPERATING 94% 2 40% 2 29% 3 76% 2
RESERVE 0% 7% 50% 11%
31 MAINTENANCE 6% 1 52% 2 21% 2 13% 1
Feb-91 OPERATING 27% 93% 2 14% 2 77%
RESERVE 36% 7% 79% 0%
28 MAINTENANCE 38% 1 0% 7% 1 23% 1
Mar-91 OPERATING 90% 84% 1 0% 52% 2
RESERVE 10% 16% 0% 19%
31 MAINTENANCE 0% 0% 100% 29% 1
Apr-91 OPERATING 0% 100% 0% 65% 1
RESERVE 100% 0% 0% 10%
30 MAINTENANCE 0% 0% 100% 25% 1
May-91 OPERATING 0% 44% 2 29% 1 100%
RESERVE 100% 0% 0% 0%
31 MAINTENANCE 0% 56% 3 71% 1 0%
Jun-91 OPERATING 0% 0% 40% 2 72% 5
RESERVE 100% 0% 42% 17%
30 MAINTENANCE 0% 100% 18% 1 12%
Jul-91 OPERATING 0% 18% 3 60% 1 76% 2
RESERVE 0% 45% 40% 19%
31 MAINTENANCE 100% 1 37% 3 0% 5% 1
Aug-91 OPERATING 0% 61% 2 42% 3 76% 1
RESERVE 0% 39% 58% 24%
31 MAINTENANCE 100% 0% 0% 0%
Sep-91 OPERATING 0% 77 % 3 70% 1 72% 1
RESERVE 0% 23% 27% 28%
30 MAINTENANCE 100% 0% 3% 1 0%
QOct-91 OPERATING 56% 58% 0 73% 1 66 % 3
RESERVE 44% 42% 0% 34%
N MAINTENANCE 0% 0% 27% 1 0%
Nov-91 OPERATING 52% 68% 2 57% 1 68% 1
RESERVE 48% 33% 43% 32%
30 MAINTENANCE 0% 0% 0% 0%
Dec-91 OPERATING 87% 73% 2 76% 2 53% 2
RESERVE 13% 27% 24% 47%
31 MAINTENANCE 0% 0% 0% 0%
Ave 199 QPERATING 34% 2 60% 19 41% 17 71% 20
RESERVE 38% 0 20% 0 30% 0 20% 0
MAINTENANCE 29% 3 20% 8 29% 7 9% 5
Note 1 - Reserve mode - Able t0 operate Maintenance mode - Unable to operate
5/19/92 Page 3 OPLP14 XLS
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OPERATION OF BOILERS
Ulan Bartar Power Plant #3

Mongolian Peoples Republic Project

19-May-92 Summary J O 6874 001 Low Pressure
MONTH CONDITION Blr #5 Bir # 6
Jan-91 OPERATING 76% 2 87% 3
RESERVE 11% 5%
31 MAINTENANCE 13% 1 8% 3
Feb-91 OPERATING 77% 77% 2
RESERVE 0% 7%
28 MAINTENANCE 23% 1 16% 3
Mar-91 OPERATING 79% 2 74% 3
RESERVE 0% 0%
31 MAINTENANCE 21% 0 26% 4
Apr-91 OPERATING 93% 3 0%
RESERVE 0% 0%
30 MAINTENANCE 7% 2 100%
May-91 OPERATING 3% 1 0%
RESERVE 3% 0%
31 MAINTENANCE 94% 1 100%
Jun-91 QOPERATING 85% 2 0%
. RESERVE 8% 0%
. 30 MAINTENANCE 7% 1 100%
Jul-91 OPERATING 61% 2 0%
RESERVE 39% 0%
31 MAINTENANCE 0% 0 100%
Aug-91 OPERATING 92% 1 0%
RESERVE 8% 0%
31 MAINTENANCE 0% 0 100%
Sep-91 OPERATING 45% 2 0%
RESERVE 45% 0%
30 MAINTENANCE 10% 1 100%
Oct-91 QPERATING 77% 3 13% 1
RESERVE 21% 21%
31 MAINTENANCE 2% 1 66% 1
Nov-91 QOPERATING 77% 2 77% 2
RESERVE 17% 23%
30 MAINTENANCE 7% 1 0%
Dec-21 OPERATING 71% 2 89% 1
RESERVE 29% 11%
31 MAINTENANCE 0% 0 0%
Ave 1991 QOPERATING 70% 22 35% 12 0% 0 0% 0
RESERVE 15% 0 6% 0 0% 0 0% 0
MAINTENANCE 15% 9 60% 11 0% 0 0% 0

Note 1 - Reserve mode - Able to operate Maintenance mode - Unable to operate

5/19/92
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OPERATION OF BOILERS
Ulan Bartar Power Plant #3
Mongolian Peoples Republic Project

19 May-92 Summary J O 6874 001 High Pressure
MONTH CONDITION Blr #7 Bir # 8 Bir #9 Bir # 10
Jan-91 OPERATING 61% 3 0% 50% 2 31% 2
RESERVE 6% 0% 0% 53%
31 MAINTENANCE 32% L 2 100% 50% 2 16% 2
Feb-91 OPERATING 79% 4 0% 0% 96% 1
RESEF 'E 0% 0% 0% 4%
28 MAINTENANCE 21% 4§ 100% 100% 0%
Mar-91 QPERATING 31% 0 0% 0% 69% 3
RESERVE 13% 0% 0% 3%
31 MAINTENANCE 56% 2 100% 100% 27% 3
Apr-91 OPERATING 65% 3 0% 0% 53% 1
RESERVE 18% 0% 0% 2%
30 MAINTENANCE 17% 1 100% 100% 45% 1
May-91 OPERATING 52% 2 0% 0% 71% 3
RESERVE 24% 0% 0% 8%
31 MAINTENANCE 24% 3 100% 100% 21% 1
Jun-91 QPERATING 0% 0% 0% 95% 1
RESERVE 0% 0% 0% 5%
. 30 MAINTENANCE 100% 1 100% 100% 0%
Jul-91 OPERATING 0% 0% 0% 19% 1
RESERVE 45% 0 0% 0% 45%
31 MAINTENANCE 55% 0 100% 100% 35% 2
Aug-31 OPERATING 24% 0% 0% 26% 2
RESERVE 76% 0% 0% 74%
31 MAINTENANCE 0% 0 100% 100% 0%
Sep-91 OPERATING 25% 1 0% 0% 28% 2
RESERVE 75% 0% 0% 72%
30 MAINTENANCE 0% 0 100% 100% 0%
Oct-91 OPERATING 53% 2 0% 0% 82% 3
RESERVE 47% 0% 0% 15%
31 MAINTENANCE 0% 0 100% 100% 3% 1
Nov-81 OPERATING 58% 2 0% 0% 75%
RESERVE 42% 0% 0% 25%
30 MAINTENANCE 0% 0 100% 100% 0%
Dec-91 OPERATING 100% 0% 0% 85% 1
RESERVE 0% 0% 0% 15%
31 MAINTENANCE 0% 0 100% 100% 0%
Ave 1991 OPERATING 46% 17 0% 0 4% 2 61% 20
RESERVE 29% 0 0% 0 0% 0 27% 0
MAINTENANCE 25% 13 100% 0 96% 2 12% 10
‘ Note 1 - Reserve mode - Able to operate Maintenance mode - Unable to operate
5/19/92 Page 5 OPHP710 XLS

e
P



OPERATION OF BOILERS
Utan Bartar Power Plant #3

Mongohan Peoples Republic Project

19 May-92 Summary J O 6874 001 High Pressure
MONTH CONDITION Blr #11 Blr #12 Bir #13
Jan-91 OPERATING 24% 1 31% 4 69% 2
RESERVE 34% 42% 16%
31 MAINTENANCE 42% 1 27% 4 15% 1
Feb-91 OPERATING 0% 7% 2 45% 3
RESERVE 100% 14% 14%
28 MAINTENANCE 0% 79% 2 41% 4
Mar-91 QOPERATING 42% 2 0% 71% 2
RESERVE 11% 0% 0%
31 MAINTENANCE 47% 2 100% 29% 2
Apr-91 OPERATING 8% 1 27% 2 45% 3
RESERVE 80% 70% 35%
30 MAINTENANCE 12% 1 3% 1 20% 2
May-91 OPERATING 16% 3 47% 4 44% 2
RESERVE 87% 44% 50%
31 MAINTENANCE 0% 10% 1 6% 1
Jun-91 OPERATING 0% 57% 1 53% 2
RESERVE 100% 37% 5%
30 MAINTENANCE 0% 7% 1 42% 2
Jul-91 QPERATIN 3% 1 47% 0%
RESERVE 61% 37% 48%
31 MAINTENANCE 35% 1 16% 1 52% 1
Aug-91 OPERATING 0% 26% 1 6% 1
RESERVE 100% 74% 84%
31 MAINTENANCE 0% 0% 0%
Sep-91 OPERATING 0% 0% 8%
RESERVE 100% 100% 92%
30 MAINTENANCE 0% 0% 0%
QOc1-91 OPERATING 0% 50% 3 35% 1
RESERVE 100% 50% 65%
31 MAINTENANCE 0% 0% 0%
Nov-91 OPERATING 0% 32% 2 62% 2
RESERVE 100% 68% 38%
30 MAINTENANCE 0% 0% 0%
Dec-91 QOPERATING 0% 56% 1 56% 2
RESERVE 100% 40% 44%
31 MAINTENANCE 0% 0% 0%
Ave 1991 QPERATING 8% 8 32% 20 41% 20 0% 0
RESERVE 81% Q 48% 0 42% 0 0% 0
MAINTENANCE 11% 5 20% 10 17% 13 0% 0
Note 1 - Reserve mode - Able to operate Maintenance mode - Unable to operate
©/19/92 Page 6 OPHP1113 XLS



TURBINE AVAILABILITY

DATA SHEETS
MONGOLIAN PEOPLES REPUBLIC
ULAN BARTAR
POWER PLANT No. 3
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JO 6874 001
Page No Data Sheet
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OPERATION OF TURBINES
Ulan Bartar Power Plant #3
Mongolian Peoples Republic Project

19-May-92 Summary J O 6874 001 Low Pressure
MONTH CONDITION Turbine #1 Turbine #2 Turbine #3 Turbine #4
Jan-91 OPERATING 87% 3 10% 1 89% 1 100% 1
RESERVE 11% 71% 8% 0%
31 MAINTENANCE 2% 1 19% 1 3% 1 0%
Feb-91 OPERATING 93% 4% 1 0% 100%
RESERVE 7% 75% 100% 0%
28 MAINTENANCE 0% 21% 1 0% 0%
Mar-91 OPERATING 21% 1 0% 92% 3 71% 2
RESERVE 0% 0% 3% 19%
31 79% 1 100% 1 5% 2 10% 2
Apr-91 OPERATING 3% 1 77% 1 61% 2 15% 1
RESERVE 72% 20% 12% 50%
30 MAINTENANCE 25% 1 3% 27% 2 35%
May-91 OPERATING 0% 11% 1 85% 1 5% 1
RESERVE 100% 84% 15% 95%
31 MAINTENANCE 0% 5% 1 0% 0%
Jun-91 OPERATING 0% 93% 2 65% 6 15% 1
RESERVE 93% 7% 35% 70%
30 MAINTENANCE 7% 1 0% 0% 15% 2
.“‘ Jui-91 OPERATING 0% 77% 79% 1 10% 3
RESERVE 56% 23% 21% 84%
31 MAINTENANCE 45% 2 0% 0% 6% 2
Aug-91 OPERATING 0% 73% 3 85% 1 55% 1
RESERVE 100% 27% 15% 42%
31 MAINTENANCE 0% 0% 0% 3% 1
Sep-91 OPERATING 5% 1 93% 1 85% 1 0%
RESERVE 95% 7% 15% 100%
30 MAINTENANCE 0% 0% 0% 0%
Oct-91 OPERATING 18% 2 97% 1 89% 1 53% 2
RESERVE 82% 0% 11% 47%
31 MAINTENANCE 0% 3% 1 0% 0%
Nov-91 OPERATING 72% 1 28% 100% 90% 3
RESERVE 28% 0% 0% 3%
30 MAINTENANCE 0% 72% 1 0% 7% 2
Dec-91 OPERATING 90% 3 52% 5 92% 2 98% 1
RESERVE 10% 48% 8% 2%
31 MAINTENANCE 0% 0% 0% 0%
Ave 1991 OPERATING 32% 12 51% 16 77% 19 51% 16
RESERVE 54% 0 30% 0 20% 0 43% 0
MAINTENANCE 13% 6 19% 6 3% 5 6% 9

Note 1 - Reserve mode - Able to operate Maintenance mode - Unable to operate
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QOPERATION OF TURBINES
Ulan Bartar Power Plant #3
Mongolian Peoples Republic Project

19-May-82 Summary J O 6874 001 High Pressure
MONTH CONDITION Turbine #5 Turbine #6 Turbine #7 Turbine #8
Jan-91 QOPERATING 66% 4 44% 5 50% 2 97% 2
RESERVE 34% 50% 23% 0%
31 MAINTENANCE 0% 6% 2 27% 1 3% 1
Feb-91 OPERATING 68% 2 54% 1 23% 2 80% 1
RESERVE 7% 29% 70% 20%
28 MAINTENANCE 25% 1 18% 2 | 7% 1 0%
Mar 91 OPERATING 98% 1 66% 1 21% 2 53% 3
RESERVE 0% 8% 0% 47%
31 MAINTENANCE 2% 1 26% 1 79% 2 0%
Apr-91 OPERATING 44% 1 80% 4 52% 1 17%
RESERVE 48% 18% 23% 75%
30 MAINTENANCE 8% 1 2% 1 25% 1 8% 1
May-91 OPERATING 74% 1 94% 3 37% 3 37% 2
RESERVE 26% 6% 15% 21%
31 MAINTENANCE 0% 0% 48% 1 42% 1
Jun-91 OPERATING 57% 3 98% 1 52% 5 0%
RESERVE 21% 2% 13% 0%
30 MAINTENANCE 22% 2 0% 35% 5 100%
Jul-91 QOPERATING 45% 1 5% 1 24% 0%
RESERVE 55% 90% 0% 0%
31 MAINTENANCE 0% 5% 1 76% 1 100%
Aug-91 OPERATING 42% 1 40% 1 39% 2 0%
RESERVE 58% 60% 58% 0%
31 M * INTENANCE 0% 0% 3% 1 100%
Sep-91 OPERATING 42% 1 0% 12% 1 0%
RESERVE 58% 100% 88% 0%
30 MAINTENANCE 0% 0% 0% 100%
Qct-91 OPERATING 90% 2 32% 2 87% 2 0%
RESERVE 5% 15% 10% 0%
31 MAINTENANCE 5% 1 53% 1 3% 1 100%
Nov-91 OPERATING 73% 1 27% 1 97% 2 0%
RESERVE 27% 73% 0% 0%
30 MAINTENANCE 0% 0% 3% 2 100%
Dec-91 OPERATING 87% 1 56 % 1 71% 2 0%
RESERVE 13% 44% 29% 0%
31 MAINTENANCE 0% 0% 0% 100%
Ave 1991 OPERATING 66% 19 50% 21 47 % 24 24% 8
RESERVE 29% 0 41% 0 27% 0 14% 0
MAINTENANCE 5% 6 9% 8 26% 18 63% 3
Note 1 - Reserve mode - Able to operate Maintenance mode - Unable to operate
5/19/92 Page 3 OPTURBS8 XLS



BOILER AVAILABILITY

CHARTS
MONGOLIAN PEOPLES REPUBLIC

DERKHAN
. POWER PLANT
J O 3874 001
Page No Charts
2 Explosions
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BOILER AVAILABILITY

CHARTS
MONGOLIAN PEOPLES REPUBLIC

Operating - Reserve - Maintenance

POWER PLANT No. 3

J O 6874 001

5/21/92

Page No Charts
Data Table
Low Pressure Boliler
High Pressure Boiler
All Boilers at Power Plant #3

oL WN

Operating Boiler on line
Reserve - Boiler off ine but available
Maintenance - Boiler not available - Down for repair
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5/21/92

Mongolian Peoples Republic

Ulan Bartar Power Plant #3

J O No 6874 001

Low Pressure Boilers

Operating |Reserve Maintenance
Jan-91 67% 14% 19%
Feb-91 61% 21% 18%
Mar 91 63% 8% 29%
Apr 91 43% 18% 39%
May-91 29% 17% 53%
Jun-91 33% 28% 39%
Jul-91 36% 24% 40%
Aug-91 45% 22% 33%
Sep-91 44% 21% 36%
Qct-91 57% 27% 16%
Nov-91 66% 33% 1%
Dec-91 75% 25% 0%
Ave 52% 22% 27%

High Pressure Bollers

Operating |Reserve Maintenance
Jan-91 38% 22% 40%
Feb-91 32% 19% 49%
Mar-91 30% 4% 66%
Apr-91 28% 29% 42%
May-91 33% 30% 37%
Jun-91 29% 21% 50%
Jul-91 10% 34% 56%
Aug-91 12% 60% 29%
Sep-91 9% 63% 29%
Qct-91 32% 39% 29%
Nov-91 32% 39% 29%
Dec-91 43% 28% 2%9%
Ave 27% 32% 40%

Average of All Bollers

Operating |Reserve Maintenance
Jan 91 52% 18% 30%
Feb-91 47% 20% 33%
Mar-91 47% 6% 47%
Apr-91 36% 24% 40%
May-91 31% 24% 45%
Jun-91 31% 24% 45%
Jul-91 23% 29% 48%
Aug-91 28% 41% 31%
Sep-91 26% 42% 32%
Qct 91 44% 33% 22%
Nov-31 49% 36% 15%
Dec-91 59% 27% 14%
Ave 39% 27% 34%
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APPENDIX E

NILAKAH MINE GAS DETECTORS
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APPENDIX E

NILAKAH MINE GAS DETECTORS

SUMMARY

At the direction of US-AID, United Engineers and Constructors has purchased twelve portable
methane/oxygen gas detectors for use by Nilakah Mine personnel A verbal Purchase Order No
7419 002-252-11 (subsequently confirmed in wnting on December 9, 1992) for twelve
MICROGARD ™ Portable Alarms with sample pump module, batteries, battery chargers, cahibration
kits, and calibration gas cylinders was issued to MSA (Mine Safety Apphances Company) on
December 8, 1992 1n order to meet a required shipping date of December 16, 1992 Unfortunately,
they did not make the air charter and, instead, were shipped via commercial air cargo, (via Russia),
in early January The portable gas detectors will monitor and alarm high concentration of methane-
-air and high/low concentration of oxygen, both in the immediate vicinity of the device

BACKGROUND

In order to protect personnel entering or working 1n the mine, monitoring devices to detect and alarm
the presence of increasing concentrations of methane gas and/or a deficiency of oxygen are necessary
The protective devices may be furnished as a fixed installation, including a microprocessor based
control system with personal computer mterface, for remotely monitoring the mine atmosphere,
and/or as portable alarms carried or worn by individuals entering the mine

The fixed installation includes permanently mounted sensors within the mine at strategic locations
with an external (to the mine) controller which includes the software and indications for remote
monitoring of mine atmospheric conditions The system would be energized by available electrical
power with a battery back-up system in the event of power interruption All equipment mounted
within the mine would be intrinsically safe and/or contained 1n explosion proof housings, depending
upon distance to the controller unit The primary advantage of this system 15 24-hour monitoring of
mune conditions using remote sensors The application of this equipment, however, requires
engineered software for programming the logic controllers, an engineered 1nstallation for the sensors,
and a higher level of technical expertise 1n the operation and maintenance of the system than that
required for portable alarms The primary disadvantage of this system 1s its higher cost and the
inflexible nature of fixed sensor locations as the mine 1s developed and cornidors/ shafts are extended
This type of system would have to be designed to accommodate future corridors and shafts

The portable alarms, which are carried by individual personnel, provide the same monitoring functions
(methane gas and oxygen concentrations), but are off-the-shelf components available for immediate
shipment Since the portable alarms move with personnel, they can be conveniently used as the mine
1s extended and are always at the location of the worker, as opposed to preset fixed sensor locations
within the mine There are two primary disadvantages of the portable alarms (a) they are powered
by rechargeable batteries, and (b) they enter the mine with the worker, 1 €, they do not monitor mine
atmospheric conditions on a twenty four hour basis These disadvantages mean that personnel may

not be aware of a dangerous situation until 1t 1s too late




The first disadvantage 1s overcome by providing adequate batteries and battery chargers to assure
sufficient power for operation for the duration of an 8-hour shift New, fully charged batternies are
required each time the umit 1s used The second disadvantage can be mitigated, but not eliminated,
by recognizing the limits of the device and training personnel to enter the mine 1n a cautious manner,
allowing the umt sufficient time to respond to off-normal or alarm conditions

The need to provide a modicum of safety in a timely manner as directed by AID precluded the delay
which would be necessary for purchasing and nstalling an engineered fixed system, UE&C’s 1mitial
focus The portable alarms will provide a higher degree of safety than currently exists, but we
recommend the future nstallation of a fixed system with appropriate allowances to accommodate the
extension of the mine corridors/shafts

Telephone communication with personnel at the site has indicated that the current mine conditions
include a methane-n-air concentration greater than 2% and that the ventilation fans are moperative
The condition of the ventilation fans is confirmed 1n a report written by Mr P McCandless, dated
October 30, 1992, page 1, Item 3 ), as follows

3) Regarding ventilation fans, there are two, one of which normally runs, and one that
1s for stand-by They are the same size fans, and are rated to circulate three thousand
cubic meters per second of air The "clean” air 1s pushed down into the mine using
the vent piping, and 1s exhausted out the shaft as "dirty" air Presently, both fans are
"down " I do not have the figure for the static pressure on these fans, but will try and
call the mimstry this AM, and include that with this letter (Vent pipe needs 2000m
x 600mm immediate and 4000m x 600mm by year end) It 1s believed that this pipe
1s "blower bag "

If the methane-in-air concentration 1s greater than 2%, as stated, the portable monitors will be 1n

"constant” alarm, as the factory preset limit for warning personnel s 2%  With this scenario, the
monitors will, at best, only indicate the methane-in-air concentration, up to a maximum range of 5%,
but without the benefit of an effective warning alarm due to a change/further increase of the
methane-in-air concentration The need to repair/correct the fans and/or motor drives, ventilation
ducts, and dampers to improve fresh air flow is, therefore, imperative Further, we have been
advised, verbally, of the existence of three active fires in the mine No degree of monitoring will, of
itself, improve personnel safety under these operating conditions

OPERATION - Portable Alarms

It 15 intended that each individual "wear” or carry a MICROGARD portable alarm when entering
and/or working in the mine The portable alarm device must be totally exposed to the mine
atmospheric conditions at all times, 1e, totally uncovered, to afford rehable and responsive
monitoring of the methane and oxygen concentrations Calibration of each portable alarm device
should be checked on a regular basis 1n accordance with MSA recommendations, preferably each time

the unit 1s used The portable alarm 1s limited to momtoring only the immediate vicinity around the
mdividual

CAUTION The MICROGARD portable alarm does not have the capacity, nor 1s its
purpose by design or use. intended to provide alarms or indication of mine conditions
in advance of the individual wearing the device




The MICROGARD portable alarm will provide an audible alarm and wvisual indication of the
following conditions

An ncrease 1n the concentration of methane-in-air (by volume) to 2 % or more

A decrease in the concentration of oxygen (as measured by the partial pressure of
oxygen) to 19 5% or less

An increase 1n the concentration of oxygen (as measured by the partial pressure of
oxygen) to 23 5% or more

Sensor failure (if the monitor indicates methane concentrations less than zero)
Out-of-range concentration of methane-in-air greater than 5%

Low battery condition

NOTE All alarm hmits for gas concentrations noted above are preset at the factory

PERIPHERAL EQUIPMENT

The following peripheral components are provided (along with the twelve portable units) to improve
the monitoring functions of the portable alarm units

An earphone for high noise locations

An mtegral plug-in pump module to aspirate the sample to the sensing element and
improve speed of response

(24) spare rechargeable Nicad (nickel-cadmium) battery packs to assure twenty-four
hour availability

(12) battery chargers
(2) calibration check kits

(12) 95-liter bottles of 2 5% methane-in-air calibration gas

PERFORMANCE CHARACTERISTICS

ACCURACY +0 5% oxygen @ temperature range 0-40 °C
+0 3% methane
RANGES Oxygen 1-25%
Methane-in-air 0-5%
'3



NOTE The Lower Explosion Limit (LEL) of methane-in-air 1s 5% The factory
preset alarm for methane-in-air at 2% 1s 40% of the LEL value

] RESPONSE TIME  Oxygen 90% of final reading in 10 seconds at temperature
range of 0-40°C
Methane 90% of final reading in 8 seconds

° OPERATING TIME

8-10 hours nominal continuous usage at temperature range of
0-40 °C with fully charged Nicad battery
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Instrumentation and Control
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HP Controller Arrangement
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Wiring Diagram

Low Pressure Pulverizer Damper Controls
Wiring Diagram

High Pressure Pulverizer Damper Controls
Mounting Configuration

/\’?/



ICINDEX XLS

Dwg No TITLE

PULVER Pulverizer & Feeder Arrg't
PULVER2 Pulverizer Fan Arrg't
IC-10 02 Pulverizer Air Temp Logic
IC-11 Pulverizer Air Flow Write Up
1C-12 Control Board Area
IC-13 Pulverizer Pressure Control
iC-14 Pulvernizer Pressure Control Write Up
IC-15 HP Pulverizer Feeder
IC-16 LP Pulvenizer Feeder
IC-17 Burner Scanner

IC-18 Sh 1 Scanner Cabinet
iC-18 Sh 2 Scanner Cabmet
IC-19 HP Boilers Racks & Cabinets
IC-20 Sh 1 HP Controller Arrangement
IC-20 Sh 2 HP Controller Arrangement
IC-21 LP Controller Arrangement

Mongolian Energy Ministry
Cntical Spare Parts

Drawing
INDEX

Dwg No
7419-001-IC-INDEX

12/29/92
e



POWER NT#3

Mongolian Peoples Republic

Energy Ministry
Ulan Batar Mongolia Main Pnmary Air Flow Path
Forced Draft Fan » [ Notws5AYl — 0P
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Air Duct RAW CYCLONE
K coAL Coal Awr to PC Bunker —_— N\

Air Heater T —— P BUNKER \

# Note 5 B

~h CLASSIFIER
/

Aur Heater
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2 Tempenng Awr Control Damper
N U < Note
A& G s' clor Note 3 Flow Control Damper {Low Pressure Boilers have a manual damper)
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100 Swnmer Street, Boston MA 02110 Note 5 Air will be going to the Pulvenzer Air Fan

Note 6 Adding a NO coal alarm (Current system does not have an a NO coal alarm}
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Note 1

PULVERIZER OUTLET TEMPERATURE

RTD Input
e \ 4
3001
High &
Low H/L
Alarm
Contacts *
Set
Point
Auto/ Auto/
Manual A/M Manual A/M
Station Station
High &
Low H/L ‘
Alarm !
Contacts
Rev 1 Pulvernzer Pulverizer
\5 Hot Air Temp Arr
Control Damper Control Damper
Note 1 Note 1

A pulse signal to open and a
second pulse signal to close
shall be required

The 24 Volt DC signal will drive
a relay to open or close the
damper

Mongohan Energy Ministry
Cnitical Spare Parts

PULVERIZER
Air Temp Logic

Dwg No
7419-001-1C-10 -03
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11

12

13

PULVERIZER AIR TEMP WRITE UP

The type of pulverizer being controlled 1s a ball mill
This controller will replace current solid state devices
Controllers are for eighteen pulverizers

High and low alarm output contacts shall be available

on the input signal and hot air damper output signal
Each of the six high pressure boilers have two pulverizers
Each pulvernizer will be independent of the other

Each of the six low pressure boilers have one pulvenzer
The controlier shall maintain the mill outlet temperature
based on a manual set point

The logic as shown will require two controllers

Panel insert Notes on area available

Low Pressure Boilers have space available on a common
section of the board for a pulverizer from for two different
boilers

High Pressure Boilers will have an rack assembly

Note the input and the output signals as shown
on the control oop drawing

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 hot air damper shall open (if in auto) as the
pulverizer outlet temperature decreases

The operator shall be able to drive the hot air damper open or
closed i manual

The pulverizer temp air damper shall close (if in auto) as the
pulverizer outlet temperature decreases

The operator shall be able to dnive the temp air damper open
or closed in manual This willl permit the operator to
adjust the temperature for one of four types of coal being fired

Mongolian Energy Ministry
Critical Spare Parts

PULVERIZER
Aur Flow Write-Up

Dwg No
7419-001-IC-11-02
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Controls for two {2) pulverizers will be
located within this area

Low Pressure Boilers
This section is common for two boilers

470 mm

All dimensions are in milimeters

Controls for two (2) pulvenzers will be

. located within this area
290 mm
< >

High Pressure Boulers
This section 1s common for two boilers

200 mm

Panei depth 1s 303 mm
All dimensions are in millimeters

Mongohan Energy Ministry
Critical Spare Parts

CONTROL
BOARD AREA

Dwg No
7419-001-1C-12-01
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Rev 1
Note 1

PULVERIZER OUTLET PRESSURE

PT
3002
High &
Low H/L
Alarm
Contacts

K|

Auto/
Manual A/M
Station

4 -20 ma input

Set
Pomnt

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 will be 24 VDC pulse
signa!l {(1each for open & close)

for the high pressure botilers

Mongohan Energy Ministry
Crnitical Spare Parts

PULVERIZER
Pressure Control

Dwg No
7419-001-1C-13 -02
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PULVERIZER OUTLET PRESSURE CONTROL WRITE UP

-t

The type of pulverizer being controlled is a bali mill
2 This controller will replace current solid state devices
3 Controllers are for twelve pulverizers with an option for an
additional six pulverizers
4 High and low alarm output contacts shall be available
on the input signal and hot air damper output signal
5 Each of the six high pressure boilers have two pulverizers
Each pulvenzer will be independent of the other
6 Each of the six low pressure boilers have one pulverizer
7 The controller shall maintain the mill outlet pressure based on
a manual set point
8 The logic shown may require more then one controller, the
Seller shall furnish all hardware and software required to
complete the logic
9 Panel insert Notes on area available
Low Pressure Boilers have space available on a common
section of the board for a pulvernizer from for two different
botlers
High Pressure Boilers have space available for the two
. pulverizers on that boiler
10 Note the input and the output signals as shown
on the control loop drawing
11 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
12 The pulvenizer air control damper shall open (f in auto) as the
outlet pressure decreases

Mongohan Energy Ministry
Critical Spare Parts

PULVERIZER
Pressure Control Write-Up

Dwg No
7419-001-1C-14-01
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RAW
COAL OUTLET
BUNKER CONN
1000 X 1000 MM
\ COAL FEEDER
500 MM O D

3080 MM LONG

HIGH PRESSURE BOILERS

Mongolian Energy Mmnistry
Critical Spare Parts

HP PULVERIZER
FEEDER

Dwg No
7419-001-1C-15-01
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RAW
COAL
BUNKER

OUTLET
CONN
800 X 700 MM

e

COAL FEEDER \

1080 MM O D
10 MM WALL
4500 MM LONG

LOW PRESSURE BOILERS

Mongohan Energy Ministry
Critical Spare Parts

LP PULVERIZER
FEEDER

Dwg No
7419-001-1C-16-01
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Notes

Complete mounting hardware will be required

it 15 very difficult to obtain matenals in Mongolia

All required pipe nipples and fittings shall be furnished

The vendor may advise of improvements to the sketch below

This 1s what we require the vendor to furnish

One scanner assembly 1s shown below

The coal nozzle 1s located at the burner center

The burner does NOT have any obstructions

The seller shall furmish an oversized pipe to retain the insulation
and not block the scanner Seller shall furnish a
pipe size as required to permit viewing (Item #1}

The purpose of the lens 1s to protect the scanners on loss of
both scanner cooling air fans (ltem #6)

' ' About 4"

Scanner Cooling Air Connection

}L?‘ surne
t
o

HIGH PRESSURE BOILERS
Six Burners per Boiler

!
&

Furnace Side
«—

Heat resistance lens Critical Spare Parts

Mongohian Energy Ministry

Scanner

Ball Valve BURNER
Tee for the scanner cooling air connection SCANNER
Swivel Mount

Pipe one foot long {304 8 mm) Dwg No

7419-001-1C-17-01

12/29/92
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HIGH PRESSURE BOILERS
Scanner Cabinet

One cabinet will be required each each of the two control rooms
The scanner cabinets shall be NEMA 12
Will be located against a wall, front access will be required
Mount all amplifiers, power supplies etc within the cabinet
Mount the meter, ights & horn on the cabinet door
These devices shall be grouped per boiler
Furnish all power supplies required
Please note that one cabinet will control four boilers
and the second cabinet will control only three boilers
The scanners shali be used for indication only
A switch on the cabinet, shall be available to stop the alarm
on botlers out of service
10 The scanner fans shall be started and shutdown at the fan
A light shall appear on EACH panel to indicate that these fans
are In service and pressure 1s proven The required logic
shall be included with the fan start logic
A second hght shall indicate that the second fan has started
A reset button may be used to clear these signals
Each control room shall be provided with fan status lights
as indicated above, ioss of pressure, fan or auto fan
start shall be alarmed
11 Please note that the location makes it difficult to obtain materials
Therefore, all required fittings shall be furmished
12 The vendor shall wire all devices to terminal strips
13 Cabinet shall include the following features -
Free standing cabinet
Door with handle and three point latch
Lock with four keys
Light mounted within the cabinet, 220 VAC
Color of the cabinet shall be gray

Ol b WN =

N o

w

Two (2) cabinets will be required
One cabinet for each control room

Mongohan Energy Ministry
Control Room Crnitical Spare Parts
Room # 1 2 HP Boilers
Boller No 7 10 SCANNER
Bailler No 8 11 Cabinets
Bailer No 9 12 Sheet 1 of 2
Boler No | ------e--- 13 Dwg No
7419-001-1C-18-01
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HIGH PRESSURE BOILERS
Scanner Cabinet

14 Logic shall be furmished to maintain each light on when an
alarm should occurred and until the reset button i1s depressed
15 A no coal flow alarm and hght shall be required
The no coal alarm device i1s not part of this order
Two (2) no coal alarms will be required per boiler
16 items mounted on the cabinet door for EACH boiler
The following devices are a mimimum number
{6) Flame On Lights
{6) Flame Off Lights
(6) Flame Meters
(1) Coal Flow to Pulverizer
{1} No Coal Flow to Pulvenzer
{1) Alarm Silence
{1) Reset button
{1) Switch to turn off alarms - Boiler Out of Service
{1) Switch to turn off alarms - Feeder Out of Service

Common hights & Switch - one set per cabinet
{1} Scanner Cooling Air Fan A On

(1) Scanner Cooling Air Fan A Off

{1) Scanner Cooling Air Fan B On

{1) Scanner Cooling Air Fan B Off

(1) Fan Running and Pressure Not Correct

(1) Auto Fan Start

(1) Fan Alarm Reset

Two (2) cabinets will be required
One cabinet for each control room

Control Room

Mongolian Energy Ministry
Critical Spare Parts

SCANNER
Cabinet
Sheet 2 of 2

Room # 1 2
Boiler No 7 10
Boller No 8 11
Bailer No 9 12
Boller No | ---—----- - 13

Dwg No
7419-001-1C-18

12/29/92

rs

735




®

IC 19 XLS

24 inches 28 inches
4 60 96 cm »‘ 71 12 cm »
A
24 | inches
60 96{cm 64" high 72" high 20 | inches
162 5 cm 182 8 cm 50 8 em

Scanner Cabinet

The above cabinets will be located in each of the two
High Pressure Boiler Control Rooms

The Moore Rack will require some field

wiring between the power supply and controllers
The puise output from the controller will have to be
wired to a interposing relay

The scanner cabinet 1s imited to front access only

Rack for field mounting the
Moore hardware

Mongohan Energy Ministry
Cntical Spare Parts

High Pressure Boiler
Control Rooms
Cabinets & Racks

Dwg No
7419-001-1C-19-01

IC-19 XLS
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Pulvenizer Outlet Press

DPT 3002
IC6 Sh 4
PT
AC 3002
IC 24 Sh 2
Controller
7419-1C3
Arr
Damper

Putverizer Air Flow
Control Damper

[Note 5 i

Pulverizer Outlet Temp
TE 3001
1C15 Sh 1

@

AC-3001
1C24 Sh 1

Controtler
7419 IC1

Damper

Pulverizer Cold Air
Control Damper

.Controller |
7419-1C2

Awr
Damper

Pulverizer Hot Air
Control Damper

Notes The ABOVE logic 1s for one pulvernzer
1 A 4-20 ma Signal
2 Two puise signals {one to open & one to close)
3 Not Used
4  Not Used
5  RTD Input Signal
6 A low pressure boiler will have one pulvenzer
7 A high pressure boiler will have two pulvenzers

Pulverizer Fan Temp
TE-3003
IC155h 3

TT-3001
IC18 Sh 1

Note 1
Second
TEMP Pulverizer
| IND 372
AC-3003
1C24 Sh 3

Temp Indication
on Control Board

Mongolan Energy Ministry
Critical Spare Parts

thgh Pressure Boders
CONTROLLER
ARRANGMENT

Sheet 1 o£2

Dwg No
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High Pressure Boilers
Controller Arrangement

7419 -3
7419 -1
7419 -2
Temp Ind 372
7419 -3
7419 -1
7419 -2

Each boiler will have all of the above
The rack tn each HP Control Room
will have three shelves as shown above

7419-3  Controller for the Pulverizer Pressure

7419-1  Controller for the Temp Controller with an RTD
input and signal to the Hot Air Damper

7419-2  Controller for the Temp Controller signal to
the Temp Air Damper

372 Temperature Indicator for the Pulverizer

Fan QOutlet Temp The indicator shows two
temperatures, one for each pulverizer

The controllers are then repeated for the

second pulvenzer

The controllers will be shipped with these
tag numbers and will be programmed

Mongohan Energy Ministry
Cntical Spare Parts

High Pressure Boilers
CONTROLLER
ARRANGEMENT

Sheet 2 of 2

Dwg No
7419-001-1C-20
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Pulverizer Qutlet Press ulvenizer Outlet Temp

DPT 3002 TE 3001
IC6Sh 4 IC156 Sh 1
PT RTD

[Note 5 i

AC 3001
[C24 Sh 1
AC 3002
IC24Sh2 A A ,
Controller Controller I ‘ | Controller
7419 1C4 7419 I1C1 7419-{C2
Air Air Air I
Damper Damper Damper
Note 3

Pulverizer Hot Aur
Control Damper

Pulvenizer Cold Air
Control Damper

Pulverizer Asr Flow
Control Damper

Notes The ABOVE Jogic Is for one pulverizer

A 4-20 ma Signal

Two pulse signals {one to open & one to close)
New damper drives are being purchased for
the six low pressure pulverizers

Not Used

RTD Input Signal

A low pressure boiler will have one pulverizer
A tugh pressure boiler will have two pulverizers

WN =

~N OO A
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Pulverizer Fan Temp
TE-3003
IC156 5h 3

TT 3001
1IC18 Sh 1

Second
Pulverizer

TEMP
IND 372

AC 3003
IC24 Sh 3
Temp Indication
on Control Board

Mongoltan Energy Ministry
Critical Spare Parts
Low Pressure Boilers
CONTROLLER
ARRANGMENT

Dwg No
7419-001-1C-21
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INTRODUCTION

During the winter and spring 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 (Minustry) to evaluate conditions and needs of the energy
sector, including power plants, electric power transmission, and dispatch facilities, and district
heating systems

These studies concluded that rehabilitation of the power plants evaluated 1n the study was indeed
feasible, however 1t would not be possible to complete the recommended rehabilitation work n
time to be of value for the 1992/1993 and 1993/1994 heating seasons

The feasibility studies projected that without short term emergency assistance, Mongoha would
face the prospect of further power blackouts and continued degradation of the district heating
systems

A contract was subsequently 1ssued to RE&C by US AID, titled or known as the Mongolia
Emergency Heat and Power Project No 1 The mitial intent of this contract was to provide
emergency assistance for the power plant sector for the 1992 1993 heating season  After
evaluation of existing conditions in-country, AID 1ssued a modification to the contract to also
provide assistance for the coal mine sector Technical services for the coal mine sector were
provided by RE&C with assistance from the Morrison-Knudsen Corporation (M-K)

The 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 pulvenizing systems at Plant No 3 in Ulaanbaatar during the winter
heating season of 1992-1993 Ths effort was subsequently changed to focus on improvements
to Power Plant No 3

Power Plant No 3 1n Ulaanbaatar, Mongolia 1s designed to generate electricity and to provide hot
water to the central heating system in Ulaanbaatar which provides heat during the winter and
domestic hot water all year long The plant 1s a coal fired plant and 1s built with all Russian
equipment including the boilers and turbine -generators The plant has six (6) low pressure
boilers, seven (7) high pressure botlers, four (4) high pressure turbines, 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 district heating system, industrial steam to local
industry, and electrical power to the central power grid

The condition of the plant has resulted 1n numerous shutdowns 1n the recent past which 1n turn
has caused an interruption in the supply of heat to the inhabitants of the capital city The
shutdowns were caused by failure of individual pieces of equipment and especially by explosions
in the coal pulverizers which prepare the coal for firing in the boilers

Zﬁ‘?}’



It was determined that the explosions 1n the pulverizers are the result of inadequate and non-
functioning 1nstrumentation and controls which operate the entire coal feed system and the
pulverizers This instrumentation should, among other things, control the amount of air used to
transport the fuel and its temperature which plays an important part in the prevention of
explosions 1n the system

Based on engimneering studies, on-site evaluations and discussion with O&M and Ministry
personnel, specific recommendations were developed during 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 actions indicated the requirement 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 during Phase I Instrumentation and Control hardware was purchased during

Phase II Items purchased using project funds included

- New transmutters to replace the current units

- Replacement motors for three (3) damper drives on each pulverizer

- Provide loss of coal flow alarm for raw coal feeders

- New RTDs for pulverizer outlet temperature

- New RTDs and meters on control board to monitor transport air temperature

- New controllers for pulverizer temperature and pressure

- New damper operators for the coal pulverizing mill flow control dampers on lowpressure
boilers

- New scanners and cooling air fans for the high pressure boilers

During the period from January to April 1993 a Raytheon Engineers and Constructors (RE&C)

field team provided Phase III engineering services which included supervision of installation,
testing, and checkout of the instrumentation and control system hardware

M
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PURPOSE

This report 15 a summary report noting the accomplishments of Phase III techmcal services
performed to support installation and testing of plant instrumentation and control modifications
at Power Plant No 3

Major accomplishments of Phases I, II, and III in the areas of power sector and coal mine
equipment and commodity procurements were previously addressed 1n the Installation Strategy
Report 1ssued during March 1993 and will not be repeated within this document

The Installation Strategy Report was a summary document which encompassed not only Phase II
activities such as equipment shipping and acceptance procedures, nstallation plan, testing and
checkout procedures, and instrumentation and control acceptance schedules, but also included the
following project summary matenal for Phases I, II and III

1 An Executive Summary which compiled the complete project chronology

2 A detailed discussion of equipment procurement procedures defined during 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 additional
1tems purchased with supplemental funds

4 A detailed discussion of mstrumentation and controls modifications including

Overview

Existing Plant Conditions

Description of Modifications

- Recommendations for future procurements for boiler control systems

£

5 A complete set of installation plans and control schematics covering Phase III
mstrumentation and controls installation work

This report summarizes the installation work completed during 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 describes aspects of the on-the-job tramming and formal
classroom traiming provided by the RE&C field team

Problem areas affecting power plant operations are highlighted in Section 4 0 Section 50
discusses three categories of equipment supply needs including

Category I  Cnitical Equipment and supphies for 1993/1994 and 1994/1995 heating seasons

Category II  Spare parts required to support future operation of instrumentation and control
systems

Category III Recommended equipment to improve the plant working environment

3
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INSTRUMENTATION AND CONTROLS MODIFICATIONS

Installation Work Accomplished

The following 1s a description of the modifications and changes to pulverizer controls completed
by the RE&C team 1n Mongolia during Phase III These changes represent the "bare mimimum"
needed to obtain automatic control of key combustion systems

1

Installation of flame scanners on all burners of six (6) high pressure boiler furnaces This
system consists of one (1) cooling air blower unt, thirty-six (36) flame scanners, and two
(2) free standing control panels or Main Logic Cabinets (MLC)

This flame scanner system provides remote flame condition to the operators in the control
room Among the benefits will be the elimination of burners overheating and glowing
cherry red due to flame/air system failure without the operators being aware of this
condition (observed by the RE&C survey team during the TDP study)

a

The scanner cooling air system has been installed and consists of (2) 100% blowers
and two (2) 380 VAC 50 Hz motor drives which are mounted on a common
channel frame skid, complete with intake filters, silencers, discharge check valves,
y-type discharge tee, cooling air header, and branch piping Power for the drive
motors are obtained from two different sources and routed via existing plant motor
control centers, thus insuring power to one motor drive in the event of a failure of
the other power source Field wiring 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
air header, approximately six (6) inches in diameter, has been installed This

header services all seven (7) boilers and 1s approximately 150 meters (495 feet)
total length

Two (2) inch cooling air connections to the scanners have been installed connecting
the cooling air header to each furnace front

The flame scanner housing tubes have been 1nstalled for each of the thirty-six (36)
flame scanners The scanners are mounted with a sight path through the secondary
air chamber 1n a configuration to minimize unwanted signal detection from adjacent

or opposite burners  Field wiring from each scanner to the MLC umits has been
completed

The control panel MLCs are mounted 1n the two (2) respective control rooms of
the high pressure portion of the plant These panels utilize a 220 Volt, SO Hertz,
5 amp power source Field wiring to these cabinets 1s complete from the cooling
air blowers, the flame scanners, and the pulverizer coal flow detectors

Installation of coal flow detectors on the raw coal feed chutes to the pulvenizers 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 wiring
between each detector and the corresponding MLC panel to operate the flow/no flow
annunciator lamps has been completed For the low pressure system the field wiring
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 1n progress on the installation of No Coal Flow Alarms The electronic receiver
card has been borrowed from Boiler 12, pulvenizer A and pulvenizer B to replace failed
cards on the low pressure side

Installation of coal pulverizer automatic pressure and temperature controls for the high
and low pressure boilers There 1s one (1) pulverizer per boiler in the low pressure boiler
system and two (2) pulverizers per boiler in the high pressure boiler system Each
pulverizer has been provided with a temperature and a pressure controller, plus a
temperature indicator which 1s used to indicate the temperature at the outlet side of the
primary air fan for each boiler

The controllers and indicators for the high pressure boiler system are 1n a free standing
panel that uses a 220 Volt, 50 Hertz power source Interconnecting wiring between the
resistance temperature detectors (RTD’s) and the temperature controllers and indicators
has been completed Interconnecting wiring between the pressure transmutters and the
pressure controllers 1s also complete Wiring of the output of the controllers to the pulse
relays necessary to energize the drive motors on the associated damper actuators is
complete

Installation of air damper control drive units for low pressure boilers 1s complete The

existing damper controls are manual drive units which are not suitable for automatic
control

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 Low Pressure Boilers The new controllers and indicators are mounted in a
section of the panel which 1s not currently used This permitted the installation of
the equipment, with the boilers kept on line The pulverizer fan temperature
controls are mounted 1n a common section of the panel Each control board 1s
located between two boilers, with a portion of the board dedicated to the control

of each boiler A section in the middle of the two individual boiler portions has
common instrumentation for both boilers

B The power supplies and temperature transmitters are mounted in an unused section
within the control board

C The existing complement of pulverizer outlet pressure and temperature 1ndicators
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

i
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D High Pressure Boilers The instrumentation and controls provided by Moore
Products Co are mounted 1n two new racks, one located in each of the two control
rooms This permitted the installation of the equipment to be completed without
any 1mpact to the boilers 1n operation Refer to photographs Nos 6 through 9
which depict progress work on the Pulverized Coal Control System racks

6 The scanner arrangement 1s similar, with a new cabinet located and wired to eliminate
1mpact 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)

Operating Improvements

The previous instrumentation and control system essentially provided little more than remote
indication of boiler operations

Following field survey of the existing conditions in the Summer of 1992, and discussions with
operating and maintenance personnel, the Mimstry, and AID, 1t was determined that additional
instrumentation and systems, focused in the area of pulvenzer controls, should be provided to
reduce the potential for pulverizer and furnace explosions at Power Plant No 3 and to improve
boiler availability

A mimimum cost program was developed which would require the least amount of expenditure and
field modifications, provide protection for the power plant boilers, and 1improve boiler availability
Project funding available for control improvements was limited to be approximately $750,000
Funds were not available for improvements at the Darkhan Power Plant

Given the funding limitations, the approach taken was to furnish basic control devices/systems to
alert the plant operators of problems and provide basic control of the pulverizer systems

All modifications were designed to permit expansion 1n the future, as additional funds become
available for control system improvements

The following 1s a listing of some of the operating improvements which will result from the Phase
III 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 pulverizer outlet temperature 1s important because 1f
the outlet temperature runs high, a coal explosion could result If the outlet temperature
18 low, this 1s an indication that the coal 1s not dry and will eventually hang up 1n the
pulverized coal bunker  Continued operation of the pulverizers with low outlet
temperatures results in loss of boiler combustion efficiency



New controllers were provided to control pulverizer outlet temperature and pressure As
stated 1n Item 1 above, control of pulvenzer outlet temperature 18 critical to maintain boiler
combustion efficiency and to prevent possible coal explostons

New scanners and a cooling air system were provided for the high pressure boilers to alert
the boiler 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 air or hang-up in the pulvenized coal bunker

The central control rooms for the high pressure boilers have no visible line 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
monitoring the high pressure boilers which are fed by two pulverizers In order for a
problem to be alarmed, both pulvenzers would have to fail 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 pulvenizer coal flow status A trip of
any scanner will hight 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
pulverizers This information /alarm system 1s a first step to avoid loss of coal and
subsequent re-1gnition which 1s a major cause of boiler furnace explosions

Loss of coal flow alarms were provided to alert the operator of a blockage of coal within
the raw coal supply bunkers Prior to the Phase III installation work, the operator had no
means to indicate lack of flow from the bunker into each pulverizer The addition of the
alarms will provide valuable information to the operator to mimmize the potential situation
of pulverizer operation without an adequate supply of coal Studies have shown that
pulvenizer explosions occur during start~up and shut-down of pulverizers when the
pulvenizer operates with an air rich environment with mimimum coal flows

New RTD’s and meters were provided to monitor transport air temperature When the
pulverizer 1s out of service, the transport air bypasses the pulverizer and enters the system
just before the pulverizer air fan (primary air fan) An indication of the transport air

temperature was not available and 1s required for proper momtoring of pulverizer
operation

Motors were provided for existing Russian made damper drives Prior to Phase III, the
damper drives were manually operated From our meetings with plant personnel last
summer, 1t was learned that the damper drive gear boxes were functional , however new
electric motors were required

The replacement electric motors allowed for remote operation of air dampers for
pulverizer outlet pressure and temperature control and should also re-instate remote
operation capability of other boiler systems from the system control panels

241
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New damper operators were provided for coal pulverizer mill air flow control for the low
pressure boilers Prior to Phase III, damper operation was manual The installation to the
damper operators (drives) has provided for automatic pulvenizer outlet pressure and
temperature control Control philosophy for the low pressure boilers 1s now the same as
the philosophy used with the high pressure units

Status of System Testing/Checkout and Turn-Over

Testing/Check-out Procedures

The 1n-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
operation of instrumentatton and control system modifications

The following 1s a description of the methods used to align and adjust the equipment that was
installed

1

Beck Damper Actuators

The six (6) actuators were recerved into the instrument shop where they were bench
checked During 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
direction and that the motion stopped at one hundred (100) degrees The automatic
operation was checked by using the Transmation 1040 to send a vanable current signal
(4ma - 20ma) to the actuator control termimnals 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 1n the position where
it would be utilized The pivot length of the damper arm that was to be controlled was
measured, and the pivot arm of the actuator was adjusted so that 1t 1s the same length
The connecting rod and actuator position was adjusted so that the two pivot arms are
always parallel through the complete range of motion

Using the manual positioner on the actuator, the damper was placed 1n the full close
position and then 1n the full open position, setting the appropriate limit motion switch for
each position Power was applied to the actuator, and using the manual switch, the
operation of each limit motion switch was checked to insure that the controller could not
drive the actuator arm past the position indicated by the himit motion switch

The automatic operation was verified using the variable current signal (4ma - 20ma) from
the Transmation 1040 At this time the span potentiometer and zero potentiometer were
adjusted so that the damper full close position was reached at a 4ma control signal and the
damper full open position was reached at a 20ma control signal 1in 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 operation was verified

Moore Controllers, Moore Indicators, Pressure Transmutters, Temperature Transmaitters
and Resistance Temperature Devices (RTD’s)

The components necessary for the Pulverizer Coal Control Systems (PCCS) were received
m the instrument shop

The pressure transmitters were recalibrated The RTD’s and the pressure transmuitters
were nstalled 1n the field The Controllers, Indicators and Temperature Transmitters were
installed 1n 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 wiring was installed

The two racks for the High Pressure boilers were assembled/wired while still located 1n
the instrument shop When completed the racks were bench checked to insure that with
a simulated field mput signal, the proper drive relay was pulsed or that the proper output
signal was obtained

In a similar fashion, a bench check was made on the Low Pressure Boiler circuits

Next the racks were moved to their respective High Pressure Control Rooms The field
wiring was 1nstalled 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 corresponding
actuator, and the actuator was run in "Manual" from the Moore Controller

The interface wiring was nstalled from the pulsed drive relays to the coils of the Russian
relays that they drive, and the control function was taken over by the Moore Controller,
at first operated in "Manual" and later operated 1n "Automatic" for both the high pressure
side and the low pressure side

Stock Nuclear Level Detectors (No Coal Flow Alarm)

The level detectors were recerved 1n the electrical shop where they were bench checked

Each unit was inspected to insure there was no physical damage and that all "select”
switches were 1n the proper position Then 220 volt, 50 hertz power was applied A
nuclear source was aimed 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 calibration was checked by removing the box of coal from the beam path and
"calibrating” Then the operation was checked by wnserting and then removing the box of
coal from the beam path several times and insuring that the relay contacts toggled both
open and closed



The No Coal Flow Alarm circuits were wired 1n 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, nstalled and supplied with 220 volt, 50 hertz power, were verified using the
actual function of the level detector

4 No Burner Flame Alarm and No Coal Flow Alarm - High Pressure Boilers

The Scanner Cooling Air Skid (SCA-Skid) was received and placed immediately 1n
position  All bolts were checked for tightness and the unit was checked for lubnication

The cooling air 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"” insuring that a transfer
from the selected primary fan to the standby fan would be accomplished if any one of
three conditions were to exist If the selected primary fan suffered a loss of power, a loss
of control power or 1f the pressure switch indicated a loss of pressure, 1t was verified 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 1n service

The two No Coal Flow Alarm and No Burner Flame Alarm cabinets (Scanner cabinets)
were recerved at their intended locations, 1n 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 powering 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 appropriate scanner cabinet input terminals and insuring
that the proper outputs were obtained for the different inputs (The field wiring had not
been connected at this time ) Each No Coal Flow circuit was checked in this manner
The scanner circuits were checked by connecting a scanner via jumpers to the appropriate
scanner cabinet input terminals, and using a candle for a source of flame, insuring that the
output circuit gave the proper indication of "flame on" and varying "flame intensity”
Each burner circuit was checked 1n this fashion Next, each separate scanner was checked
in this fashion Finally, the field wiring was 1nstalled and connected Each No Coal Flow
circuit was further checked by using a yjumper at the detector location to stmulate open or
closed contacts and mnsuring that the proper output was obtained 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 "orifice plate” and then turning off the
burners one at a time to insure that the proper output indication 1s obtained

Testing and check-out work completed also included performance of a number of step-by-step
procedures The procedures followed included

. 1 Checking shaft and coupling alignment for all motor driven equipment
10
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11

12

13

14

15

16

17

18

Checking/confirmation that all power wiring to motor drives were properly installed,
including proper wire gauge

Checking/confirmation that all motor drives were properly grounded
For each motor drive, checking that any unconnected wires which may terminate in the

motor housing were properly taped and insulated and protected from shorting to the motor
housing or other adjacent wiring

Checking that all motor drive junction box housings were properly gasketed and tightly
closed to meet environmental integrity requirements

For each motor drive checking that all conduit connections were secure and met
environmental mntegrity requirements

Checking that each motor circuit was individually protected by fuse or circuit breaker of
proper value

Megger tested all power wiring for insulation integrity
Assured that motor drive and driven equipment are free to turn

Assure that motor drive/driven equipment were "unloaded” (or at minimum load) for
mnitial start

For each motor drive, 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 station, individually "bumped" each motor drive to confirm
proper wiring connections and motor rotation

For each motor drive set selector switch to remote control mode and repeat "bump"”
operation to confirm proper wiring connections and motor rotation

For each motor drive, confirmed that start/stop pushbuttons, remote/local and manual/auto
select switches, and run/stop light indications are functional and proper

Checked all inkage/mechanical connections between actuators and driven dampers, valves,
etc and confirm operating clearances

Assured that actuator and driven equipment were free to stroke through the complete
operating range

Checking/confirmation that all power wiring to actuators was properly installed, including
proper wire gauge

11
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20

21

22

23

24

25

26

27

28

29

30

31

32
33

34

Checking/confirmation that all signal wiring to actuators was properly 1nstalled, including
proper wire gauge and shielding

Checking/confirmation 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 shorting to the housing or
other adjacent wiring

Checking that all actuator junction box housings were properly gasketed and tightly closed
to meet environmental integrity requirements

Checking that each actuator control loop was individually protected by fuse or circuit
breaker of proper value

Megger tested all actuator power and signal wiring for insulation integrity

Assured that actuator and driven equipment was "unloaded” (or at minimum load) for
mnitial 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 1ts operating range
to confirm proper wiring connections and response to increase/decrease signal nputs

For each actuator, set selector switch to remote manual control mode and repeated actuator

stroking through 1its operating range to confirm proper wiring connections and response
to increase/decrease signal mputs

For each actuator, confirmed that increase/decrease pushbuttons, remote/local and
manual auto select switches, control panel indications including increase/decrease Light
indications and analog input/output feedback displays, and limit switch operation were
functional and proper

Checked mechanical installation of temperature transmutters, including thermowell for
location and compatible length of transmitter sensor

Confirmed that temperature transmitter range 1s compatible with process requirements
Confirmed temperature transmitter calibration per manufacturers test instructions

Checked temperature transmitter signal wire connections

12
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36

37

38

39

40

41

42

43

44

45

46

47

438

49

50

Confirmed that signal wire shielding connection was not terminated at the temperature
transmutter

Confirmed that signal wire shielding connection was properly terminated at the control
panel

Confirmed that signal wire from the temperature transmitter was connected to the proper
terminals 1n the control panel

Confirmed that temperature transmutter conduit connections were secure and meet
environmental integrity requirements

Confirmed that temperature transmitter mounting was secure and free from vibration

Checked mechanical installation of pressure and differential pressure transmutters,
including root 1solation valves for each process connection

Confirmed that all pressure instrument sensing lines were continuously "sloped" toward
the mstrument 1n accordance with manufacturer’s requirements

Confirmed that all pressure instruments include local process sensing instrument 1solation
and drain valves

Confirmation that all differential pressure instruments additionally include local
equalization valves

Confirmed that pressure and differential pressure transmitter ranges are compatible with
process requirements

Confirmed pressure and differential pressure transmitter calibration per manufacturers test
instructions

Checked pressure and differential pressure transmatter signal wire connections

Confirmed that signal wire shielding connection was not terminated at the pressure and
differential 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 1n the control panel

Confirmed that pressure and differential pressure transmitter conduit connections were
secure and meet environmental integrity requirements

13
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51

52

53

54

55
56

57

58

59

60
61
62

63

64

65

66

Confirmed that pressure and differential pressure transmitter mountings were secure and
free from vibration

Placed all final control elements in manual mode and started system

Checked system operation in manual mode (pressure, temperature, flow modulation
response)

Transferred system from manual mode to automatic mode, loop by loop, while observing
that system operation 1s proper

Modified system control parameters, as necessary, to achieve proper automatic operation
Selected and started a scanner cooling/purging air blower

Confirmed that the blower logic system indicated 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 confirmed that a low discharge
pressure 1nitiated the start-up of the stand-by blower

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 failure and transfer

Repeated steps 56 through 59, selected and starting the opposite scanner air blower first
Left one scanner air blower running
For each boiler, turned on scanner cooling/purging air at each burner

Established each burner 1n operation mn turn and determined that scanners in other non-
operating burners did not sense flame

Adjusted scanner sighting and sensitivity to reliably momitor associated operating burner
flame

Simulated a no flame condition and allowed the flame monitor logic system to sound alarm
and 1ndicate flame fault for the specific burner being tested

With all burners operating, confirmed that the logic system indicated the individual burner
operating status

Status of the controls work

Flame Scanner System

14



The flame scanners are functioning, however, due to plant operational constraints and the
need to keep boilers on line durning the heating season there was insufficient time to
complete the checkout and turnover of all boilers Scanner system equipment 1s functional
and the only problem we are aware of 1s the requirement to periodically clean the metallic
scanner cooling air filters due to the high levels of coal dust found 1n the plant air Plant
O&M personnel will also have to clean the lens on each scanner, when the umit 1s off line
(out of service)

B Pulvenizer Controls

1

The Moore controllers are controlling pulvenizer outlet pressure on High Pressure Boilers
Nos 7,8,9and 11 Low pressure direct fired boiler No 6 will operate with the pressure
control and hot air damper 1n the full open position The hot air temperature 1s 1n the 40°
to 50 C range due to insufficient air temperature caused by air heater deterioration

Therefore the tempering air dampers are not functioning at this time Repairs to the air
heaters will have to be made to increase the hot primary air temperature before controllers
can be placed 1n service

It now appears that over the years each boiler has been changed, some by linking hot air
and tempering air dampers Other boilers use no tempering air This information 1s
recent and was not properly translated during the 1992 summer survey

On boilers Nos 2, 3 & 4 our field team found that the hot air and tempering air dampers
are mechanically linked together Proper primary (hot) air temperature and delinking of
the hot and tempering air dampers are required before the hot and tempering air dampers
can be modulated (controlled)

The tuning of controls was under way for a period of approximately two and a half weeks
during April This was not a long period 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

Work on providing new motors and restoring damper drives was completed This work
required a significant effort as relay contacts on many of the drives had to be cleaned and
brought back into service to drive the motor open and closed Bearings on the dampers
sometimes caused problems requiring more maintenance effort

Each pulvernizer control 1s therefore shghtly different and required additional engineering

and startup effort Trying to keep the coal dust out of the enclosures 1s a maintenance
problem and new gaskets will be required

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 will permit the operator
to drive the damper full open or closed in the manual mode

15

36



The pulvenizer outlet temperature control loop 1s the more important of the two loops
However, 1t 1s our understanding that no boiler currently has the capability of exceeding
60°C at full feeder speed We did make a logic change to allow temperature to override
the pressure controller on the pulverizer However, the controller on the low pressure
boilers are basic and not extended controllers Problems were encountered transferring
the controls from manual to automatic and as a consequence our team did not have enough
time to complete start-up We therefore removed this logic addition, to avoid any problems
for the plant operators

The field team was hmited to experiment with only one boiler (Boiler No 1) to attempt
any logic changes This 1s because eight boilers run with the hot air damper 1n the full
open position The three boilers that have dampers linked together are out of service The
team was unable to mount the new pulverizer pressure control damper drive on boiler
number five until the week of April 26 It 1s 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 1n automatic Additional field time 1s required to gather information and review

problems The Component III Contractor will need to update the logic while air heater
repairs are beimng made

No Coal Flow Alarms

1

The no coal flow alarms are working 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 thus 1s the first card failure that they have experienced New cards have
been received 1 Boston and will be shipped to Mongolia

The following boilers were not available for tuning due to boiler availability (or lack thereof) and
other equipment problems

Boilers 4, 8, 11 & 12 are down for major repairs
Boilers 2 & 3 are out of service because of broken shafts on the pulverizers

Botler 5 has been on line continuously and the Mongolian’s do not have a planned shut down for
this boiler

3 33 The following 1s a listing of the systems that can operate automatically and a histing of those

systems for which testing and tuning could not be completed to permut fully automatic operation
due to equipment problems and boiler outages

1

The following systems can operate automatically

No Coal Flow Alarm - Boiler 1
No Coal Flow Alarm - Boiler 2
No Coal Flow Alarm - Boiler 3
No Coal Flow Alarm - Boiler 5
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No Coal Flow Alarm - Boiler 6

No Coal Flow Alarm - Boiler 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 - Boiler 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)

Pulverizer Automatic Temperature and Pressure Controls - Boiler 1/Pulverizer A
Function Auto Temp /Press Control-Satisfactory
Operation Auto Press Control - Satisfactory
Auto Temp Control - Non-Operational
Hot Air Damper 100% open/Tempering Air Damper 100% closed during
normal operation

Pulverizer Automatic Temperature and Pressure Controls - Boiler 2/Pulverizer A
Function Auto Temp /Press Control-Satisfactory
Operation Auto Press Control - Satisfactory

Auto Temp Control - Not tested

Boiler down for extended time period

Pulverizer Automatic Temperature and Pressure Controls - Boiler 3/Pulverizer A
Function Auto Temp /Press Control-Satisfactory
Operation Auto Press Control - Satisfactory

Auto Temp Control - Not tested

Boiler down for extended time period

Pulverizer Automatic Temperature and Pressure Controls - Boiler 4/Pulverizer A
Function No Tests performed

Operation No Tests performed
Boiler down for extended time period
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Pulverizer Automatic Temperature and Pressure Controls - Boiler 5/Pulverizer A
Function No Tests performed
Operation No Tests performed

Boiler 1n continuous operation

Pulverizer Automatic Temperature and Pressure Controls - Boiler 6/Pulverizer A
Function No Tests performed
Operation No Tests performed
Hot Air/Pressure Damper 100% open during normal operation (Direct
Fired)
No Tempering Air Damper exists

Pulverizer Automatic Temperature and Pressure Controls - Boiler 7/Pulvenizer A
Function Auto Press Control-Satisfactory
Operation Auto Press Control - Satisfactory

Auto Temp Control -Non-Operational

Temp Air Damper Welded Close

Pulverizer Automatic Temperature and Pressure Controls - Boiler 7/Pulverizer B
Function Auto Press Control-Satisfactory
Operation Auto Press Control - Satisfactory

Auto Temp Control -Non-Operational

Temp Air Damper non-operational

Pulverizer Automatic Temperature and Pressure Controls - Boiler 8/Pulverizer A
Function No Tests Performed
Operation No Tests Performed

Boiler down for extended time period

Pulvenizer Automatic Temperature and Pressure Controls - Boiler 8/Pulverizer B
Function No Tests Performed
Operation No Tests Performed

Boiler down for extended time period

Pulverizer Automatic Temperature and Pressure Controls - Boiler 9/Pulvenizer A
Function Auto Press Control-Satisfactory
Operation Auto Press Control - Satisfactory

Auto Temp Control -Non-tested

Temp Air Damper non-operational

Pulverizer Automatic Temperature and Pressure Controls - Boiler 9/Pulverizer B
Function Auto Press Control-Satisfactory
Operation Auto Press Control - Satisfactory

Auto Temp Control -Non-tested

Temp Air Damper non-operational
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Pulverizer Automatic Temperature and Pressure Controls-Boiler 10/Pulverizer A
Function No Tests Performed
Operation No Tests Performed

Pressure Control Damper Non-Operational

Pulverizer Automatic Temperature and Pressure Controls-Boiler 10/Pulverizer B
Function Satisfactory
Operation Satisfactory

Auto Temp Control - Non-Operational
Temp Air Damper welded closed

Pulvenizer Automatic Temperature and Pressure Controls-Boiler 11/Pulverizer A
Function Auto Press Control - Satisfactory
Operation No Tests Performed

Boiler down for extended time period

Pulverizer Automatic Temperature and Pressure Controls-Boiler 11/Pulverizer B
Function Auto Press Control - Satisfactory
Operation No Tests Performed

Boiler down for extended time period

Pulverizer Automatic Temperature and Pressure Controls-Boiler 12/Pulverizer A
Function No Tests Performed
Operation No Tests Performed

Boiler down for extended time period

Pulverizer Automatic Temperature and Pressure Controls-Boiler 12/Pulvenizer B
Function No Tests Performed
Operation No Tests Performed

Note

Boiler down for extended time period

Simultaneous operation of Automatic Control of Pulverizer Pressure and
Temperature Control of "air-pulverized coal mixture” 1s not possible at this time
due to the use of low quality "non-design" coal and the "poor" condition 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 operation and increase hot air temperature

- Upgrade furnace process (Firing condition )

- Eliminate air leakage 1nto air duct and pulverized coal transferring system
- Put into service all tempering air dampers of the high pressure boilers
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Training

The RE&C team has provided on-the-job (OJT) training and formal classroom operations training
for the plant staff

Initially, due to the many language, cultural, and techmcal skill problems associated with the
project, as well as schedule constraints, this effort consisted mainly of on-the-job training focused
to complete nstallation of control system hardware, electrical components and wiring

On the job training included a number of sessions with the plant’s lead mnstrumentation and control
technicians regarding the following aspects of controls installation and maintenance

- Flame Scanner System Control Cabinet Operation  This session covered a variety 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 air supply skid logic, operation and maintenance procedures

- Flame Scanner System operations
- Scanner Circuit Check-out
- No Coal Flow Alarm Nuclear level detector circuit check-out

During the month of April, 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 training sessions

were presented so that the Mongolians would be capable of satisfactorily maintaiming and
operating the new equipment

Formal training sessions included presentations to plant management and operators explaining
various aspects of automatic control, including how automatic control 1s accomplished, and
screening of a manufacturer’s training video

In January, a special showing of the training video prepared by Moore Products, Inc , the suppher
of the pressure and temperature control hardware, was given for Purservean, an engineering
consultant, and Batrigching, supervisor of the IE&C department

A subsequent formal traiming 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 detail the basics of the pressure and temperature

controllers and to review the operation of the flame scanner cooling air system and 1in particular
the cooling skid control logic

20



40

PROBLEM AREAS AFFECTING POWER PLANT OPERATIONS DURING FUTURE
HEATING SEASONS

Instrumentation and Control

During the course of completing installation of the pulverizer control system hardware, a number
of problems became evident which our field supervisory team has identified and attempted to
correct during their limited stay

The following 1s a brief summary of areas which should be addressed to maintain future plant
operations

a

Ambient Coal Dust Levels

Coal dust escaping from the pulverized coal system becomes airborne and manages to
settle on all surfaces within the plant, including electrical control panels, instrument racks,
and even within the interiors of isolated plant control rooms

RE&C was aware of the poor operating 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, difficulties were encountered
keeping electrical hardware and controls protected from the airborne coal dust

Given the condition and design of the pulverized coal feed and ash removal systems, we
believe that coal dust and fly ash will continue to present electrical and maintenance
problems One possible solution to correct the electrical control enclosure problem 1s the
implementation of a plant pneumatic system discussed 1n item B, below

Plant Pneumatic System

We recommend that serious consideration be given to incorporation of pneumatic operators
for system positioners and drives This retrofit would require nstallation of a plant air
system (which presently does not exist) including plant air compressors, air dryers, and
filters The air 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 pneumatic operators would eliminate the need for motor operators and
associated relays Dust entry into relays and motor enclosures 15 a major cause of
premature motor and relay faillure Pneumatic operators will have a longer life in this
dusty atmosphere due to the simplicity of construction In the event of a loose connection,

compressed air escapes, avoiding the endemic coal dust contamination which currently
plagues plant operations

In addition, a plant pneumatic system would also provide a source of clean purge air which
could be used to pressurize 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 failed in a very short time due to excessive ambient coal dust

21



Plant Master Control

A request was made of our field personnel for a plant master control which would
automatically adjust boiler firing to steam demand Provision of plant master control
would require that the individual boiler masters be capable of operating in automatic
control Given the existing conditions and general lack of functioning control equipment,
this would require the 1nstallation of a complete new control system

Each boiler master would require that the feedwater, fuel, airr 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 maintain boiler operations
during the heating season

Air Heater Problems

The condition of the heat recovery equipment has deteriorated with the passage of time
Our field team found that hot primary air exiting the air heaters ranged from 40 to 50
degrees C, for some boilers, well below the 330° C temperature typically expected for hot
primary air

Coal pulverizer exit temperatures should be 1n 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
tempering air to control pulvenizer outlet temperature on all high pressure Boilers and low
pressure boiller No 6 Tempering air dampers are not operable at this time and the
respective controllers are not 1n service Repairs to the respective air heaters must be

made to obtain hotter primary and secondary air, before the controllers can be placed 1n
service

Boiler performance tests should be completed to accurately determine each boiler’s furnace
or exit O2 level, airrheater outlet temperatures, airheater flows and stack conditions The
problem encountered 1n the plant 1s 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 operating parameters from the other identical units

These differences need to be considered to properly design future control system additions
and adjust and tune control systems

Control Drives & Valve Motor Operators
In the United States a coal fired plant designed today would use pneumatic drives for
control drives and valve operators It would be uncommon to use the electric motor

operators, as the Russians used for the Mongolian plants The advantage of pneumatic
drives are lower cost, greater reliability and ease of maintenance
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A typical damper drive umt found 1n the plant 1s a gear box, which has a handwheel
mounted on one side, a motor mounted on an opposite side, a drive arm to the linkage,
and a control box mounted above It 1s within this control box that the relays, brake, and
position feedback are located

RE&C tried to reuse the current damper gear drives by replacing the motors It was our
understanding that the motors were inoperable and the relays were in working order
These relays are located at the damper drive and their function 1s to drive the damper
either open or closed and to drive the damper for the length of the pulse signal It took
a considerable effort 1n the field to restore these motor drives back to a working condition

With motor drives, a position feedback should be provided The Russian drives do not
have a working position feedback A position feedback would make the control of the
drive more responsive, however 1t was considered doubtful last summer that we could
make a feedback signal work on the existing drives

Another problem which was found during the course of our work with the motor drives
was the need to improve the brake, which 1s used to stop and hold the damper 1n place
In retrospect we behieve that for future work 1t would be less expensive to replace these
drives than to try to find repair parts for the old Russian drives or to adapt new
components to this type of drive

The present control logic retains the existing Russian philosophy The temperature control
logic 1s common to pulverizer logic used 1n the Umited States, however, 1n this country,
we try to use equally sized ducts for hot primary air and tempering air RE&C provided
two controllers, one for the hot primary air and a second for tempering air This offers
maximum flexibility however, we subsequently found that many of the dampers are linked
together or the hot primary air 1s at too low a temperature We found 1n some cases that
the tempering air damper was welded closed on high pressure boilers

The pressure control logic retains the Russian concept to maintain pulverizer outlet
pressure The normal logic used in this country would require an air flow element and
a fuel demand signal (feeder speed) If one attempted to use an air flow element, major
problems would include

1 The lack of a reasonable straight run of pipe

2 Even 1 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
available to date would 1ndicate that the current air flow 1s (far) less than design

probably due to deterioration of fan wheels and therefore the differential pressure
reading would be very small

3 During the summer season, inside ambient air 18 used to supply the FD Fans Use

of air taken from the plant could clog a flow element because of the high level of
ambient coal dust in the air
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4 Access to the flow element, for maintenance 1s very poor, due to the fact that no
walkway 1s available 1n that area

1 A raw coal feeder demand signal would be desirable to incorporate 1n the future but this

retrofit posses sigmficant 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 caution that if these controls are
replaced then a method would have to be found, such as compressed air, to keep coal dust
away from the sensitive control components

RE&C understood that the current mode of operation required the feeders to remain at full
speed 1n order to complete pulverization of the coal and then shut down If this
interpretation was correct, then the fuel demand, which acts as the set pomt, should be
constant We therefore intended to tune the pressure control loop to be a very slow acting
loop The different sized hot primary and tempering air ducts, 1n conjunction with linked
hot and tempering air controls, had a major adverse impact on the ability to control
pulverizer outlet pressure in some of the umts

We attempted to create a temperature override loop but this requires an extended pressure
controller, which we have 1nstalled only on the high pressure boilers and not on the low
pressure boilers

] RE&C tried to work with limited funding to solve the many boiler instrumentation and

control problems An alternative approach would be to focus additional efforts on a few
boilers each year and bring those units up to date A first step would be to provide a
modern, direct fired Pulverized coal feed system This would require a burner/pulvenzer
safety system The pulverizers 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
primary air fan to discharge imnto the inlet of the pulverizers This would solve many
problems 1n the pulverizer system but also add a few new problems to boiler operation
Loss of coal to the pulvernizer 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
pulverizer)

Pulverized Coal Piping

Pulverized coal piping 1s badly worn and requires replacement The condition of this piping 1s
a major cause of pulverized coal dust escaping to the plant

Prior to replacement of this piping, a review of pulvenizer and classifier condition and
performance should be made If the pulvenizers and the classifiers are not operating properly,
replacement of the pulverized coal piping will be i vain

RE&C recommends that velocities in the pulverized coal feed pipes be reviewed and that ceramic
lined elbows be installed
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We caution that 1if the velocities 1n the fuel pipes exceed 110 to 120 feet per second or if the
pulverized coal particle fineness 1s not in accordance with standard industry specifications (70%

passing through a 200 mesh screen), then excessive wear will continue to be a problem, and any
ceramic lined elbow installation will not last

Plant Lighting

Vistbility 1n the Power Plant continues to be extremely poor This condition was noted 1n the
feasibility study prepared by RE&C in 1992, and continues to this date

Lack of proper lighting affects worker morale and has a direct adverse impact on any plant
maintenance and housekeeping efforts

RE&C recommends a hmited program for direct replacement of existing incandescent lighting
fixtures within the power plant building with high pressure sodium fixtures This program and
costs are explained 1n detail 1n Section 5 0 "Near Term Equipment Supply Needs"
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NEAR TERM EQUIPMENT SUPPLY NEEDS
General Requirements - Power Plants

Requirements for equipment spare parts and consumable matenals to sustain power plant
operations can be grouped into three categories

Category I Power Plant Spare Parts for 1993/1994 and 1994/1995 Heating Seasons
Category II Instrument and Controls Spare Parts
Category I1I Equipment for Plant Improvements

Category 1

Thus category includes spare parts, systems, tools and consumables to maintain operation of Power
Plant No 3 and the Darkhan power plant during the 1993/1994 and 1994/1995 heating seasons
These materials are to be procured by the Component III Contractor These items were 1dentified
by RE&C as a result of Value Engineering work completed during Phase III and from meetings
held with plant operations and maintenance 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 during the Value Engineering Session held 1in Ulaanbaatar
with AID and the Ministry at the end of April 1993

Category II

Items 1ncluded under Category II include spare parts required to support continued operation of
instrumentation and control systems 1nstalled under RE&C supervision during Phase IIT

Due to the constraints of project funds, only mimimal quantities of spare parts were provided with
the compliment of control hardware purchased under Phases I and II

It 1s anticipated that additional spare parts may be required 1n the event that High Pressure Boiler
No 13 1sreturned to service RE&C mmtially had been informed that this boiler would be placed
out of service for a period of two years Recent discussions with plant operations indicate that
Boiler No 13 may be returned to service within the near future In the event that Boiler No 13
1s bought back on-line, parts which were scheduled for installation on Boiler No 13 and intended
to function as interim 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 installation on seven boilers

For the case of pulverizer pressure and temperature controls, additional controllers, power

supplies, transmutters, and miscellaneous materials would have to be provided to complete the
mstallation of systems hardware on Boiler No 13
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A list of spare parts procured under Phases I and II has been compiled and 1s included 1n
Appendix D

Lists of spare parts recommended for consideration for future procurement by the ESP Component
III Contractor are included in Appendix E

Category III

This Category includes recommended equipment and systems to provide safer and healthier
environments for plant personnel and provide for improvements to plant operations and
maintenance

Two areas which were 1dentified for consideration during our Phase III value engineering survey
include
° Upgrade of Plant Lighting Systems

Installation of Central Plant Vacuum Systems to facilitate plant housekeeping

[}

Upgrade of Plant Lighting Systems

A large proportion of the existing lighting fixtures in Power Plant No 3 and the Darkhan Plant
have either no lamps or burned out lamps Poor 1llumination 1s a personnel safety hazard and 1s
detrimental to worker performance Most of the existing 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 1n the future to
replace existing incandescent fixtures in selected locations in the boiler plants, including the
ground floor level (from the pulverizer area through the boiler area, to the particulate control
area), the operating floor level (surrounding the boiler proper), and the upper drum level

Costs for this lighting retrofit have been estimated for Power Plant No 3 and Darkhan assuming
fixture replacement utilizing existing lighting circuits  Engineering assistance would be included
to support the installation work provided by each plant’s maintenance staff The costs for
procurement and shipping have been estimated and summanzed 1n table 5 1

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 electrostatic 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 smngle plant
system would be provided
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Each plant system will consist of headers extending around the periphery of each plant building
at the ground floor and operating levels Separate branches would be piped to service platforms
surrounding each boiler Each plant vacuum system would terminate at a separator and discharge
hopper assembly located 1n the yard area The dust and air mixtures would be separated using
centrifugal separators

Vacuum system equipment would include electric motor driven vacuum producers, primary
centrifugal separators, fabric filters, discharge silencers, discharge hoppers, and control panels

System 1nstallation work including piping, foundations, and electrical power supply would be
provided by the Fuel and Energy Ministry

Costs for procurement and shipping have been estimated summarized in Table 5 2
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TABLE 51

PLANT LIGHTING RETROFIT COSTS

POWER PLANT NO 3

LOW PRESSURE PLANT

180 - 70W HPS @ $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
29
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TABLE 5 2

PLANT VACUUM SYSTEM COST SUMMARY

SYSTEM COSTS

POWER PLANT NO 3

PRE-PACKAGED VACUUM $94,000
SKID W/FILTERS FOR LOW PRESSURE PLANT
PRE-PACKAGED VACUUM $94.,000
SKID W/FILTERS FOR
HIGH PRESSURE PLANT
MISCELLANEOUS EQUIPMENT INCL
HOSE VALVES 10,000

TOTAL EQUIPMENT COST $198,000
FREIGHT (OCEAN) $7,000
ENGINEERING ALLOWANCE $12,000
TOTAL BUDGETARY COST $217,000

DARKHAN
PRE-PACKAGED VACUUM $94,000
SKID W/FILTERS
MISCELLANEOUS EQUIPMENT INCL
HOSE VALVES $5.000

TOTAL EQUIPMENT COST $99,000
FREIGHT (OCEAN) $3,600
ENGINEERING ALLOWANCE $6,000
TOTAL BUDGETARY COST $109,000

30



APPENDIX A

PHOTOGRAPHS



PHOTOGRAPH NO.

1

. PHOTOGRAPHS FOR
EMERGENCY HEAT AND POWER PROJECT NO 1 FOR

MONGOLIAN FUEL AND ENERGY MINISTRY

DATE TAKEN

1993

1993

1993

1993

1993

1993

1993

1993

1993

REMARKS

View of Flame Scanner System Control
Cabinets after Completion of Shop Testing
and Prior to Shipment

View of Scanner System Cooling Air Supply
Skid after Completion of Shop Tests and
Prior to Shipment

View of Interior of Flame Scanner and No
Coal Flow Alarm Panel after Shipment to
Mongolhia

View of Installation Work of No Coal Flow
Alarm Circuit for Boilers Nos 1 & 2

View of Flame Scanner System/ No Coal
Flow Alarm Panel During Testing

View of Pulverized Coal Control System
Rack for Boilers 7,8, & 9 prior to mounting
Power Supphes

View of Pulverized Coal Control System
Rack for Boilers 7,8, & 9 with Moore
Controllers 1n Place

View of Pulverized Coal Control System
Rack for Boilers 7, 8, & 9 with field cables
routed

View of Relay Installation for Pulvernized
Control System Rack for Boilers 10, 11 &
12
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APPENDIX B

INSTRUMENTATION AND CONTROL DRAWINGS
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APPENDIX B

. INSTRUMENTATION AND CONTROL DRAWINGS

This section contains record drawings noting modifications made in the field during Phase III These
drawings supersede electrical drawings sheets E-001 through E-004 and Mechanmical Drawings Sheets M-
001 and M-002 which were included in Appendix F of the Phase II Installation Strategy Report
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APPENDIX C

PROCUREMENT LISTS FOR NEAR TERM EQUIPMENT NEEDS
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— DIQBS_ﬁlN.C.__F RO.L.__No
iTEM DESCRIPTION QUANTI UNIT TOTAL SHIP TOTAL INCL.| UNIT WT | DIMENSNS| SOURCE STATUS/COMMENTS
NO COST($) COST $ COST$ [SHIP COSTS|(M TONS)| EA (M) |COUNTRY
POWER PLANT NO 3
1 Fireproof Bricks Diatomaceous for Brick Work around Boller 400 | M™3 {$1 = 1 Brick 240 000 397 215 637 215 2 1825 N/A Us Ship via Ocean
Class A 250 x 123 x 65 Gost 2574 78 Est on Site Date Oct 93
Us Type 8 x4 1/2 x2 142
2 Insulating bricks M400 Gost 6788 74 500 x 170 x 60 360 M”*3 {$11 = 1 Brick 253 800 143 325 397 125 0875 N/A us Ship via Ocean
( Sovelete plate } US Type 8 x4 1/2 x21/2 Est on Site Date Oct 83
3 |Cement for 1&2 above 80 Tns | $06 1KG 48 000 36 400 84 400 1 N/A uUs Ship via Ocean
Est on Site Date Oct 93
4  |Crown Gear for Baill Mills Type 3 132 000 396 000 7 508 403 508 55 4 5x4 5x45 Us Ship via Ocean
W B M 287 410 Year 1967 Est on Site Date Aug 94
5 Pinion Gear for Bail Mills as above 4 23 000 92 000 1593 93 593 0875 65x 65x 45 us Ship via Ocean
Est on Site Date Aug 84
6 {Crown Gear for Ball Mills Type 3 132 600 396 000 7 508 403 508 55 4 5x4 5x 45 us Ship via Ocean
WB M 286/470 Year 1976 Est on Site Date Aug 94
7 Pinion Gear for Ball Mills as above 3 23 000 69 000 1194 70 194 0 875 65x 65x 45 Us Ship via Ocean
Est on Site Date Aug S4
8 |Boller Feed Water Pumps Typef] 3 150 53 2 Cmp 140 000 280 000 73 937 353 937 105 S5x17x2 2 Us Ship via Air
Q150 M3/h H=580M 500 kwt 2970 RPM Est on Site Date Dec 93
for Expedited Del
S }Brass Tubing OD 19 x 1 x 4545 MarkJ‘ -568 25 Tn 7 000 175 000 11 375 186 375 1 us 46 M Long
Ship vla Ocean
Est Onsite Date Sept 93
10 |Gear for Coal Powder Feeder Type fJJA7 Year 1976 92 pC 345 4 140 0 4140 0 N/A CliS N/A
11 |Electrical Motors Type[lg61 Y2 5 pe 5 400 27 000 352 27 352 002 us Ship Via Air
09 KWT 450 1500 RPM DC 220 Voit Est Onsite Date Dec 93
for Coal Powder Feeders 20 Kg Ea
M7, PAGE10F5 PCUSAE&P XLS Rev 1 4/22/93
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— RO.L__Ng
ITEM DESCRIPTION QUANTI UNIT TOTAL SHIP TOTAL INCL.| UNIT WT [DIMENSNS; SOURCE STATUS/COMMENTS
NO COST($) COST $ COST S [SHIP COSTS|(M TONS)| EA (M) |COUNTRY
12 |Electrical Motors Typef]g§-62 Y2 12 pc 8 550 114 600 845 115 445 002 Ship Via Air
40 KWT 450 1500 RPM DC 220 Voit Est Onsite Date Dec 93
for Coal Powder Feeders 20 Kg Ea
13 |Electrical Motors Type AC 3 Phase 4 pc 53 100 212 400 63 375 275775 45 2 4x14x1 4 Ship Via Alr
Type A30 4 450Y-8Yl 6000 Voit Est Onsite Date Dec 93
500 KWT 735 RPM
14 |Ash Sluice Pump Type FPT 400/40 Q=400 M"3/h 1 cmp 30 000 30 000 8 802 38 802 25 1x15x1 Ship Via Alr
H = 40M 132 KWT 960 RPM Est Onsite Date Dec 93
15 |High Pressure Heater (H/E Type B 30) 1 Cmp 120 000 120 000 28 167 148 167 80 Dia 15x7 5 Ship Via Alr
Bundle Only Est Onsite Date Dec 93
16 |District Water Pump Type C2 2500 180 1 Cmp 200 000 200 000 35 208 235 208 10 Ship Via Alr
Est Onslte Date Dec 83
17 |Primary Fan Gear Housing 2 pc 12 492 24 900 [Y 24 800 0 N/A CiS N/A
(Fan Type BM 18A-4 Year 1978)
For Low Pressure Turbine  T-12-35/I0M 378/I Year 1967 | f [
18 |Daphragm Compression Ring 30 pc 236 7 080 0 7080 CIS
Dwg No 126 C 378/1
19 [Diaphragm Compression Ring 6 pc 225 1 800 0 1800 Cis
Dwg No 126 C 381/1
20 {Compressed End Flat Spring 338 pc 100 338 0 338 CIiS
Dwg No 185 M-643
21 |Compressed End Flat Spring 24 pc 120 28 20 0 28 20 Cl1S
Dwg No 185 M-640
22 |Compressed End Flat Spring 132 pc 120 158 40 0 158 40 CisS
Dwg No 185 M-644
4
23 |Compressed Tendril to Rotors 90 pc 120 108 0 108 00 ClIS
Dwg No 126 C 24511
AF S
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ITEM DESCRIPTION QUANTI UNIT TOTAL SHIP TOTAL INCL.| UNIT WT |DIMENSNS| SOURCE STATUS/COMMENTS
NO COST(S) COST $ COST$ |SHIP COSTS|(M TONS)| EA (M) |[COUNTRY
24 (Compressed Tendril to Rotors 100 pc 120 120 0 120 00 0 N/A Ccis
Dwg No 126-C 245/3
25 |Compressed Tendril to Rotors 300 | pecdd 120 360 0 360 00 0 N/A Cl1S
Dwg No 126-C 24512
For High Pressure Turblne  T-25-90/I0M Year 1976 [
26 {Compressed End Flat Spring 66 pc 1 66 [¢] 66 00 0 N/A CIs
Dwg No 185 M-643
27 |Compressed Ring 30 pc 290 8 700 0 8700 00 0 N/A Cis
Dwg No 126 C 328
28 [Compressed End Flat Spring 132 pc 120 158 0 158 00 0 N/A [
Dwg No 185 M 644
29 (Compressed End Flat Spring 368 pc 1 368 0 368 00 0 N/A Cls
Dwg No 185 M 637
30 {Compressed End Flat Spring 312 pc 070 218 40 0 218 40 0 N/A CIS
Dwg No 185 M-639
31 [Compressed Tendri to Rotors 208 pc 120 249 60 0 248 60 0 N/A CisS
Dwg No 126 C 245/10
32 |Compressed Tendril to Rotors 24 pc 1 24 0 2400 0 N/A cis
Dwg No 126-C 245/11
33 |Rotor Assembly for Hammer Crusher 1 Cmp 113 693 50 113 639 50 0 113639 50 0 N/A Cis
Type M20 20
Dwg No 359102000
34 |Flexible Coupling for Hammer Crusher 1 3 960 3 960 [ 3 960 0 N/A cis
Type M20 20
Dwg No 3591-09-080
4 r
35 {Heatproof Stainless Steel ] Tn 3000 18 000 2730 20730 1 us Ship via Ocean
12 x 18H9T GOST 5332 72 Thickness from 6 to 10 mm Est Onsite Date Sept 93
For Boiler Repalr Deaerator Trays
43 PAGE 30F 5 PCUSAE&P XLS Rev 1 4/21/93
&

h




ITEM DESCRIPTION QUANTI UNIT TOTAL SHIP TOTAL INCL.| UNIT WT | DIMENSNS| SOURCE STATUS/COMMENTS
NO COST($) COST § COST$ |[SHIP COST$|(M TONS)| EA (M) |COUNTRY
36 |Bearing Russian No 2222 40 pc 189 25 7 570 704 8274 0 005 Us Ship via Arr
US # N222 ENi Est Onsite Date Sept 93
5 kg ea
37 |Bearing Russian No 2317 40 pc 155 35 6 214 732 6 946 00052 uUs Ship via Air
US # N317 ENI Est Onsite Date Sept 83
52 kg ea
a8 rBearing Russlan No 2319 20 pc 200 4 000 483 4493 0 007 Us Ship via Air
US # N 318 Est Onsite Date Sept 93
7 kg ea
39 |Bearing Russian No 2324 50 pc 427 90 21 395 2 465 23 860 0014 us Ship via Air
US # N324EM! Est Onsite Date Sept 93
14 kg ea
40 |Bearng Russian No 2326 30 pc 41415 12 424 50 1901 14 326 0018 uUs Ship via Arr
US # N326 EMI Est Onsite Date Sept 93
18 kg ea
41 |Bearing Russian No 3616 20 pc 108 95 2178 352 253 0 005 us Ship via Air
US # 22316 Est Onsite Date Sept 93
5 kg ea
42 |Bearing Russian No 7630 30 pec 3180 95 400 2112 97 512 002 us Ship via Alr
US # 32330A Est Onsite Date Sept 93
20 kg ea
43 |Bearing Russian No 8216 40 pc 3545 1418 141 1559 0 001 Us Ship via Air
us # 51216 Est Onsite Date Sept 93
1 kg ea
1
44 |Bearing Russian No 46330 40 pc 2374 94 960 2662 98 622 0 026 us Ship via Alr
US # B7330E TPA P4UL Est Onsite Date Sept 93
26 kg ea
45 |Bearing Russian N¢ 50306 &0 20 1 200 211 1411 0 001 us Ship via Air
US # 6306N Est Onsite Date Sept 93
1 kg ea
46 |Bearing Russian No 60306 40 23 920 141 1061 0001 us Ship via Air
US # 6306 ZR Est Onsite Date Sept 93
1 kg ea
47 |Bearing Russian No 3530 20 266 20 5 324 1408 6732 002 Us Ship via Air
US # 222 30 Est Onsite Date Sept 93
20 kg ea
48 |Electrical MctorAA 3012 55-49Mvit 2 pe 39 700 79 400 21829 101 228 31 2x1 3x1 2 us Ship via Alr
6000 Volt 500 KWT 1500 RPM Est Onsite Date Dec 93
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ITEM DESCRIPTION QUANTI ié UNIT TOTAL SHIP TOTAL INCL.] UNIT WT |DIMENSNS| SOURCE STATUS/COMMENTS

NO ] COST($) COST $ COST$ |SHIP COST$|{M TONS)| EA (M) |COUNTRY
49 |Electrical MotonqA 302 17 63 8/10 VI 1 pc 235 200 235 200 39433 274 633 112 34x2 3x2 1 Us Ship via Alr

6000 Voit 1000/500 KWT 742/5394 RPM Est Onsite Date Dec 93
50 |Electrical Motor 4 A 315M 4Y3 3 pc 21000 63 000 26 406 89 406 25 Us Ship via Air

380 Volt 200 KWT 1475 RPM Est Onsite Date Dec 93
51 |Electrical Motor MTH 612 10Y2 2 pc 12 500 25 000 12678 37 675 18 15 x 85x11 Us Ship wvia Alr

380 Volt 60 KWT 565 RPM Est Onsite Date Dec 93
52 |Electrical Motor 4AM 225 M8/6/4Y2 6 pc 7 500 45 000 16 800 61300 08 1 3x 66x 84 us Ship via Alr

15/17/25 KWT 380 Volt Est Onsite Date Dec 93

740/990/1480 RPM
53 |ElectrodesYol#] 13/55 Dia 3MM 15 ™ 3180 47 850 6825 54 675 1 us Ship via Ocean

Est Onsite Date Sept 93
54 |Winch 5 Ton Type YA SM 3 Cmp 2 000 6 000 410 6 410 03 us Ship via Ocean
Est Onsite Date Sept 93

55 |Portable Electrical Drilf 10 pc 160 1600 14 1614 0 003 Us Ship via Ocean

Type 31019 B3 1017A 220 Volt Est Onsite Date Sept 93

3 kg ea
56 |Portable Electrical Grinder 10 pc 160 1600 27 1627 0 006 Us Ship via Ocean

IAD 2004A 220 Voit Est Onsite Date Sept 93

6 kg ea
57 |Current Frequency Converter 10 pc 1000 16 000 59 10 059 0013 us Ship via Ocean

13 kg ea Est Onsite Date Sept 93
58 |[Belt Scales Width 1000 MM 2 Cmp 15 000 30000 455 30 455 05 3 x 065x14 us Ship via Ocean

For Coal Welght Measurement Est Onsite Date Sept 93
59 |[Turbine OIl Centrifuge 1 Cmp 85 000 95 000 4 401 99 401 125 2x15x2 us Ship via Ar

TypeliM-3000 for Turbine Lubnication Qit Purfication Est Onsite Date Dec 93
60 |Electrical Motor A12 524 1 44 150 44 150 11 971 56 121 34 22x13x125 us Ship via Air

630 KWT 6000 Volt 1500 RPM Est Onsite Date Dec 93

Q=1000 M~3/h H= 180M

3 775 020 60 975 261 1 B! 4750 281 781
Total Power Plant #3 = $! 4,75028178] and 1398 M Ton Shipment from US to Mongolla)

[Vard
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ITEM DESCRIPTION QUANTI UNIT TOTAL SHIP  |TOTAL INCL | UNIT WT |DIMENSNS| SOURCE STATUS/COMMENTS
NO COST($) COST $ COST§ |SHIP COST$|(M TONS)| EA COUNTRY
DARKHAN POWER PLANT
1 Water Feed Pumps Typeﬂ3 150 53 2 Cmp 140 000 280 000 73937 353 937 108 5x17x22 us Ship via Air
Q =150 M~3/H H= 580 M 500 KWT 2570 RPM Est Onsite Date Dec 93
US 7 Stages 500 HP Pump
2 |Ash Sluice Bager Pump Type[™ PT 400/40 1 Cmp 30 000 30 000 8 802 38 802 25 1x15x1 us Ship via Air
0= 400 M"3/H H=40M US Sluce 1761 GPM Est Onsite Date Dec 93
131 Feet
3 [Ash Sluce Bager Pump Typel™ PT-800 800 71 1 Cmp 80 000 80 000 22533 102 533 64 2x2x1 us Ship via Air
Q= 800 M3/H H = 74M US 3038 GPM Est Onsite Date Dec 93
220 Feet
4 Fireproof bricks Diatomaceous for brick work around boller 200 M~3{$1 = 1 brick 120 000 198 608 318 608 21825 Us Ship via Ocean
Class a 250 x 123 x 65 mm Est Onsite Date Oct 93
Mark 600 Gost 267478 US 9 x4 12 x21/2
5 Insulation Bricks M 400 Gost 6788 74 200 M*3[$11 = 1 brick 141 000 79 625 220 625 0 875 us Ship via Ocean
500 x 170 x 60 mm ( Sovelete plate ) Est Onsite Date Oct 93
Us 8 x4 12 x21/2
] Cement for Nos 4 & 5 Above 80 Tn |$06 = 1 KG 48 000 36 400 84 400 1 Us Ship via Ocean
Est Onsite Date Oct 93
7 Brass Tubing OD 19 x 1 x 4545 mm 30 n 7 000 210 000 13 650 223 650 1 us 46 M Long
Ship via Ocean
Est Onsite Date Sept 93
8 Electrical Motor for Forced Draft Fan 2 pc 10 600 21 200 14 787 35 987 21 1 7x0 82x1 1 us Ship via Alr
Type 4A 35555 8Y3 132 kwt 380/660 v Est Onsite Date Dec 93
252/145 amper 735 rpm
9 {1CB 500 3 23 District H/E/ bundie 1 85 000 85 000 28 167 113 167 8 D12x7 Us Ship via Air
Shell P 3kgffcm™2 T=400 C Est Onsite Date Dec 93
Tubes P=g3kgf/cm™2 T=lnlet 70 C COutlet 120 C
10 {FICB 500 14 23 District H/E Complete 1 120 000 120 000 42 250 162 250 12 D15 x76 us Ship via Alr
Shell P 3kgffem™2 T=400 C Est Onsite Date Dec 83
Tubes P=g3kgffcm™2 T=Inlet 70 C Qutlet 120 C
11 JCB 500 14 23 District H/E bundle 1 93 000 83 000 28 167 121 167 8 D14x7 us Ship via Air
Shell P=14kgf/lcm”™2 T=400 C Est Onsite Date Dec 93
Tubes P= 23kgf/cm”2 T=lnlet 70 C Outlet 120 C
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ITEM DESCRIPTION QUANTI UNIT TOTAL SHIP |{TOTAL INCL.| UNIT WT |DIMENSNS| SOURCE STATUS/COMMENTS
NO COST($) COST $ COST $ | SHIP COST$| (M TONS) EA COUNTRY
12  |f1CB 500 14 23 District H/E Complete 1 130 000 130 000 42 250 172 250 12 Us Ship via Air
Shell P=14kgf/cm”2 T=400 C Est Onsite Date Dec 93
Tubes P= 23kgf/cm™2 T=inlet 70 C  OQutlet 120 C
13 |Crown Gear for Ball Mills Type 4 pc 132 000 528 000 10 010 538 010 55 4 5x4 5x 45 us Ship via Ocean
II,I.IMZBT 410 Year 1984 Est Onsite Date Aug 94
14 Pinion Gear for Ball Mills as above 4 pc 23 000 92 000 1593 93 583 0875 65x 65x 45 Us Ship via Ocean
Est Onsite Date Aug 94
15 |Electrical Motor Type A 304 400Y &YI 2 pc 43 100 86 200 23 237 109 437 33 2 2x13x125 us Ship via Air
400 KWT 6000 Voit 1000 RPM Est Onsite Date Dec 93
for Ash Pump ( Bager Pump )
16 ]Gear for Coal Powder Feeder 3 cmp 345 N/A 0 o] 0 N/A Cls N/A
hnA 35 Year 1986
17 |Beanng Russian No 307/US # 6307 80 pc 750 600 124 724) 000044 us Ship via Alr
44 kg ea Est Onsite Date Sept 93
18  |Bearing Russian No 2317/US # N317 20 pc 155 35 3107 366 3473] 00052 us Ship wvia Air
52 kg ea Est Onsite Date Sept 93
19 |Bearing Russian No 366322/US # 7322 B MP 00 16 pc 2 Q00 32 000 1014 33014 0018 Us Ship via Air
18 Kg ea Est Onsite Date Sept 93
20 |Bearing Russian No 46330/US # B7330E TPA P4 UL 20 pc 2374 47 480 1831 49 311 0026 us Ship via Air
26 kg ea Est Onsite Date Sept 93
21 Generator for battenies recharging Batterles type CK 24 (Russia 1 pc 10 000 10 000 3 521 13 521 1 1 65x0 85x2 2 us Ship via Alr
Russian Generator Type {3} 92 Y4 70kwt 230 320v nominal =30 Est Onsite Date Sept 93
Used for Emergency Lighting nstrumentation signalization pow
22 |Welding Electrodes for piping and boller repalr 20 tn 3190 63 800 9100 72 900 1 us Ship via Ocean
Russian type Yol§ 13/55 Dia 3mm Est Onsite Date Sept 93
23 |Bearing Russian No 46234/US # B723 4E TPAP4 UL 10 pc 2064 20 640 775 21415 0022 Us Ship via Air
22 kg ea Est Onsite Date Sept 893
PAGE2OF 3 SOLUSE&P XLS 4/22/93




&

ITEM DESCRIPTION QUANTI UNIT TOTAL SHIP |TOTAL INCL.| UNIT WT |DIMENSNS| SOURCE STATUS/COMMENTS
NO COST(S) COST $ COST $ | SHIP COST$ (M TONS) EA. COUNTRY
24 Bearing No 7510/US # 32210A 10 pc 24 240 23 263 0 00064 Us Ship via Alr
064 kg ea Est Onsite Date Sept 93
25 |Bearng Russian No 7306/US # 30306 10 pc 6 80 69 16 85| 000046 Us Ship via Alr
0 46 kg ea Est Onsite Date Sept 93
26 |Bearing Russian No 7310/US # 30310A 20 pc 37 740 92 832 00013 Us Ship via Arr
13 kg ea Est Onsite Date Sept 93
27 |Clrcuit Breakers Type 9 16B Y3 2 pc 15 000 30 000 7042 37 042 1 Us Ship via Air
| nom =1600A up to 660 Volt AC Est Onsite Date Sept 93
28 |Chain Bp 40/6300 for scraper feeder type 500 x 4060 24 pc 1547 37 100 QO 37 100 0 N/A CIS N/A
29 |Scraper chamn for feeder as above 12 pc 20 1080 Q 1080 0 N/A ClS N/A
30 |Bearnng Russlan No 7516 10 pc 63 630 76 706 000215 215 KG us Ship via Arr
215 kg ea Est Onsite Date Sept 93
31 {Bearing Russlan No 3618 10 pc 151 85 1518 50 327 1846 00083 93 KG us Ship via Alr
93 kg ea Est Onsite Date Sept 93
I 231340450 | 64832139 | 295172589 | 7931 | [
Total Power Plant Darkhan = $ 2,961,725 89 and 821 Tons of Shipment from US to Mongolia
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ITEM DESCRIPTION UNIT TOTAL INCL. DIMENSNS| SOURCE STATUS/COMMENTS
NO COST($) COST $ COST$ |SHIP COSTS|(M TONS)! EA (M) | COUNTRY
POWER PLANT NO 3
1 Fireproof Bricks Diatomaceous for Brick Work around Boller 400 | M~3 [$1 = 1 Brick 240 000 397 215 637 215 2 1825 N/A us Shig via Ocean
Class A 250 x 123 x 65 Gost 2574 78 Est on Site Date Oct 93
US Type 9 x4 1/2 x21/2
2 |Insulating bricks M400 Gost 6788 74 500 x 170 x 60 360 | M”73 |$11 = 1 Brick 253 800 143 325 397 125 0875 N/A us Ship via Ocean
( Sovelete plate ) US Type 9 x4 1/2 x2 1/2 Est on Site Date Oct 93
[
3 Cement for 1&2 above 80 Tns $06 1KG 48 000 36 400 84 400 1 N/A Us Ship via Ocean
Est on Site Date Oct 93
4 |Crown Gear for Ball Mills Type 3 132 000 396 000 7 508 403 508 55 4 x4 5x45 us Ship via Ocean
I8 B M 287 410 Year 1967 Est on Site Date Aug 94
5 Pinton Gear for Ball Mills as above 4 23 000 92 000 1593 93 593 0875 B5x 65x 45 Us Ship via Ocean
Est on Site Date Aug 94
6 Crown Gear for Ball Mills Type 3 132 000 386 000 7 508 403 508 55 4 Sx4 5x 45 us Ship via Ocean
1} 8 M 286/470 Year 1976 Est on Site Date Aug 94
7 Piion Gear for Ball Mills as above 3 23000 69 000 1194 70 194 0 875 65x 65x 45 Us Ship via Ocean
Est on Site Date Aug 94
8 Boller Feed Water Pumps TypefI 3 150 53 2 Cmp 140 000 280 000 g 555 289 555 105 5x1 7x2 2 us Ship via Ocean
Q-150 M3/h H=580M 500 kwt 2970 RPM Est on Site Date Feb 94
for Expedited Del
9 |Brass Tubing OD 19 x 1 x 4545 Mark ! -68 25 Tn 7000 175 000 11 375 186 375 1 us 46 M Long
Ship via Ocean
Est Onsite Date Sept 93
10 |Gear for Coal Powder Feeder Type JIMA 7 Y