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EXECUTIVE SUMMARY

The study effort was initially defined as a determination of technical
cost feasibility of continuing the re-engining of additional Chinese
manufactured locomotives from TAZARA's fleet. This determination was to
include evaluating the alternative action of acquiring new replacement main-
line locomotives. After starting the study, it was recognized that efforts
should also be expended toward investigation of the underlying causes of low
performance in workshops that contribute to low (unacceptable) levels of
locomotive availability.

This report resulted from three weeks of study including two complete
workshop tours at each of two locations and interviews with key TAZARA
personnel, including discussions concerning evaluation and determlnatlon of
TAZARA's actual needs.

The study findings indicate a definite need for providing additional new
motive power to TAZARA. It also indicates that additional life is obtainable
from the DFH2 Chinese-manufactured main-line locomotives through a
continuation of the re-engining program. However, in addi- -ion, a very
important effort is required for developing, implementing, and monitoring
management control systems for TAZARA's depots and workshops' operations.
This 2ffort is in systems for controlling:

- Materials, spare parts availability
- Production

- Work -- planning and measurements

- Quality of all work within TAZARA

The study recommendations are to fund:
- Purchase of 14 new General Electric (GE) U30C locomotives

- Purchase of U30C spare parts, consumable parts, and special parts
including those identified for 4-year overhaul of the 14 new U30C

locomotives
- Purchase of 20 MTU diesel engines (waiver required)
Note: A cost-effective and timely substitute diesel engine to

use in place of the MTU German-manufactured engine is not
obtainable from the USA. The gquantity of 20 MTU or
equivalent diesel engines must be funded by TAZARA or
another donor.
- Purchase spares for Chinese locomotives from USA manufacturers
working to original parts drawings
- Purchase spares for 13 KRUPP/GE U30 locomotives
- Purchase spares for 58 MTU diesel engines installed -- 2 per
locomotive (waiver required)
- Provide technical assistance for development of management control
systems for materials, production, work planning and quality
- Provide technical assistance at MBEYA repair shop for additional
maintenance work training for GE U30C locomotives
- Provide technical assistance for reallocation of work in workshops
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- Provide technical assistance at MPIKA to train personnel to perform
the reallocated locomotive work. MPIRA workshops will specialize in
maintenance of DFH2/H1 locomotives

- Provide technical assistance at DAR to train personnel to perform
the reallocated wagon work; DAR workshops will specialize in wagons

- Purchase shop equipment as defined

- Provide technical assistance for improving wagon maintenance

COST SUMMARY
Estimated Costs
Item (U.S. Dollars in 000's)
14 General Electric U30C locomotives 18,900
Freight and insurance - locomotives 1,050
Spare parts (consumable/protective/capital) 2,300
Freight and insurance - spare parts 120
20 MTU Diesel Engines (Waiver Required) 2,400
Spares for Chinese DFH1, and DFHy (USA) 1,500
Spares for 13 KRUPP/GE U30C (USA) 600
Freight and insurance -~ China & Krupp spares 105
Spares for 58 MTU Diesel Engines (waiver required) 580
Technical assistance for Management Control Programs 900
Technical assistance for Heavy (4 year)
overhauls’ KRUPP U30C - MBEYA 470
Technical assistance for new GE U30C
locomotives - MBEYA 500
Technical assistance for Work Reallocation Program 200
Technical assistance for MPIKA Maintenance Training 250
Technical assistance for MBEYA Workshop Addition 200
Technical assistance for DAR Maintenance Training 500
Technical assistance for Additional
Re~engining Program 500
Shop Equipment for MBEYA (incl. wheel true) 1,600
Shop Equipment for MPIRA 800
Shop Equipment for DAR 800
Monitoring and evaluation by regional U.S.A.I.D. 150
Sub~-Total 34,425
Contingency (10%) 3,500
Escalation 2,000
TOTAL : 39,925



PREFACE

The Tanzania-Zambia Railway Authority has had the responsibility of
operating the TAZARA railway for a period of 10 years and 9 months. The
Authority accepted this responsibility the first day of July 1976 at which
time the TAZARA railroad tractive power was dimensioned for a capacity of 2.0
million tons per year. This capacity was equated as a practical level of
operation of 11 pairs of trains per day.

During the 10 years of operations, a number of changes to the original
locomotive fleet have occurred. These changes resulted from:

- The locoumotive repowering project which is 95 percent complete and
consists of replacing the original diesel engine with a more
efficient, reliable diese). engine on a quantity of 30 units (2
shunting, 28 main-line locomotives).

- The addition of a quantity of 14 diesel electric locomotives of a
power rating 50 percent greater than original i 1in-line equipment.

- The continuation of workshop practices that result in ineffective
maintenance and deferred maintenance of the fleet.

- The reduction in quantity of locomotives due to damage by
collisions, fire, and derailments.

The Southern African Development Coordination Conference (SADCC)
requested the assistance of the U.S. Government to determine the cost and
technical feasibility of pertinent improvements to the equipment fleet of the
railway. This report is submitted to provide the specifics, the conclusions,
and the recommendations that resulted from the study.



INTRODUCTION

The primary study objective was to determine the technical cost
feasibility of rehabilitating the power plant of some added portion of the
existing Chinese-manufactured locomotive fleet. This was defined to include
the evaluation of alternative actions of:

- acquiring new replacement main-line locomotives
- rehabilitating more of the existing Chinese-manufactured locomotives

This evaluation consists of comparative economics considering the
remaining useful life of the existing locomotives and their inherent
anticipated high recurrent yearly maintenance costs.

The study was also to include the evaluation of needs for other types of
wagons and rolling stock, and the tools and spare parts required to maintain
the locomotives and wagon fleet.

A study of this nature cannot be completed without determining the
reasons for the low availability of existing lccomotives and evaluating
alternative methods of improving their performance. This effort necessitated
visiting the TAZARA railway workshops and depots to observe the operations
first hand. It also required extensive review and evaluation of TAZARA
performance measurement reports and the supporting information for such
reports, including interviews and meetings with TAZARA's key management
personnel from all organizational levels up to and including the General
Manager.

The original scope for the study identified the primary objectives, i.e.,
the technical cost feasibility of repowering an additional quantity of
Chinese-manufactured locomotives, including an analysis of alternatives. The
authorized additional scope includes reviews of workshop management
performance and results.



STUDY EFFORTS

The study to determine the feasibility of rehabilitating the power plant
for some portion of the existing Chinese-manufactured main-line locomotives at
this point (mid-April 1987) included an evaluation of events occurring since
the beginning of TAZARA's 10-year development plan submitted in 1984,

The events include:

- Re-engining of an additional quantity of 8 main-line locomotives

- Availability of additional re-.ngined locomotive performance history

- Availability of additional diesel electric U30C locomotive
performance history

- Conclusion of CPCS operating and staffing study

- Conclusion/final report of training program by .FW

- Additional skill training for workshop personnel

The re-engining efforts to date have resulted in completing 95 percent of
the planned installation work. This provided a quantity of 26 main-line
locomotives refitted with MTU diesel engines (2 per locomotive), however, the
remaining Chinese-manufactured equipment on each locomotive was not replaced,
only rehabilitated. Approximately one-~half of the locomotives re-engined were
fire damaged, collision damaged, or otherwise out of service (see Appendix C,
Item 5, Equipment Conditions).

The re-engining work was performed starting in 1981 as follows:

Number of Main-Line

Locomotives
1981 4
1982 2
1983 12
1984 2
1985 2
1986 2
1987 2
1987 2 in process of re-engining -~ scheduled for completion

in mig-1987.

The three categories of main-line locomotives and the status as of
April 15, 1987 is:

In Operation Out of Service
April 15, 1987 Repairable Scrap
DFH2 China 30 11 -
DFH2 MTU 25 1 -
U30C KRUPP 11 2 1
66 14 1

Note: The above quantities are from Mr. Mkamba PME TAZARA, confirmed by MTU
and KRUPP representatives, also Chinese CME. See Appendix A, Item 6.



The phrase "in operation" from the preceeding listing does not signify
that the locomotives are available for daily train service. "Availability",
is the true measure of readiness to haul freight or passenger trains. The
difference between "in operation™ quantity and an "availability" quantity
would be locomotives undergoing scheduled maintenance, servicing, held in
workshops for missing parts, wheel truing, and other maintenance delays.

In accordance with data contained in the report -- "Ten Years of TAZARA
Operations" -- dated July 30, 1986, the availability of main-line locomotives
was a quantity of 52 in 1977/78. This availability quantity decreased to 23
in 1981 and then increased to 37 in 1986. It would appear from the latter
data that an availability improvement of 14 locomotives had occurred during
the 5 year period, 1981 to 1986. However, in 1983/84 the KRUPP/GE U3(0Cs were
introduced to TAZARA with a quantity of 14 new locomotives. Also, it appears
that the availability of the Chinese DFH2 original and the DFH2/MTU re-engined
locomotives DID NOT CHANGE FROM THE LOW OF 23 in 1981, since what looks to be
an availability improvement of 14 was actually due to the addition of 14 new
locomotives. This points cut the vital need for action by TAZARA to improve
the performance in workshops in order to raise the level and quality of
locomotive maintenance and service work.

The quantity of locomotives required for the freight and passenger
traffic expected in 1990 according to one consultant's report is estimated to
be 45 to 49 locomotives available each day. The availability (percent) of
locomotives for the 1985-1986 year as indicated in TAZARA's l0-year report is
only 46 percent. With a continuation of 46 percent availability, TAZARA would
need a total fleet of 106 main-line locomotives to meet the demand of 49 each
day. The locomotive availability for TAZARA should be at least 70 percent to
80 percent, this would still allow for more than a reasonable out-of-service

percentage,

From the preceding, one can conclude that the difficulty facing TAZARA
today is not a lack of total main-line locomotives in their fleet, but the low
availability of these locomotives.

Visits to the workshops, reviews of performance reports, and analysis of
production information provides some answers to the question of "Why is
availability so low?* Though TAZARA has many technically well-qualified
people who possess a reasonable dedication to their work, the real production
effort must come from the foremen, work leaders, artisans, fitters,
electricians, and other employees whose timely and adequate work effort would
complete the tasks on schedule.

Observations of workshop personnel during periods when shop effort would
be at its greatest show less than 20 percent working. There appears to be no
attempt on the part of TAZARA's supervisory staff to correct such idleness.

Also, the absence of effective controls for material availability,
production, quality, and work planning result in further lowering workshop
performance. Published reports resulting from such studies as CPCS and SIDA
include statements regarding work performance as "acceptable." The definition
of acceptable needs qualification.



EQUIPMENT NEEDS

A number of forecasts of TAZARA's freight and passenger future
requirements have been made. Variation between forecasts of freight demands
range from 1.5 to 1.9 million freight tons for 1990/91, and 1.9 to 2.5 million
freight tons for 1995/96. Forecasts of passenger traffic also vary
considerably from an actual of 1.16 million passengers in 1985/86 to 1.5
million for 1990/91 and 1.7 million for 1995/96.

TAZARA's actual experience of freight traffic since operational take-over
has been cyclic from a low of 952,000 tons in 1980/81 to the 1,273,0C0~ton
high in the early period of 1977/78. During the last 3 years of the l0-year
period, the freight has leveled out to just under 1.0 million ton per year.
Upturns in demands are forecast by TAZARA as well as groups who have studied
the growth patterns of Zambia and Tanzania. However, recent action to reopen
the Benguela Railway in Angola (forecasted to be fully operational in 1989)
could provide competition for freight haulage from Zambia's copper belt.

For the purposes of establishing parameters for this locomotive study the
freight demand forecast is 1.9 million tons for 1990/91 and 2.5 million tons
for 1995/96. Other parameters set for this study are as follows: '

Maximum ton haulage per train - 950 tons
Net tons per car (average) - 33
Targeted locomotive availability - 80 percent
Targeted wagon availability - 70 percent

With a maximum load of 950 tons per train, the average load would be 600
to 700 tons, approximately say 650.

Number of trains per year - 2,923
Number of trains per day - 8 (4 trains each direction)

Actual main-line locomotive availability (see Appendix A, Item 2) during
the six-month period preceding date of this report was as follows:

Total

Tanzania Region Zambia Region TAZARA

DFH2 - 33.5% 61.6% 47.6%
DE U30C - 60.0% - 86.9% 73.5%



Considering the freight system:

Main-Line Locomotive Change Points ,
DAR TO MLIMBA TO MBEYA TO CHOZI TO MPIKA TO NKM

Parameters
Between Points
Locomotive Type DFH2/ DE DE DE DFH2/

MTU MTU
Track Speed
(potential)
km/hr 60 to 40 to 60 70

70 60

Actual Speed 40 33 40 40 40
KM Distance 493 353 189 375 439
Hours 13 11 5 10 11
Number and
Type of
Locomotives
Required 16 DFH2 8 DE 8 DE 8 LE 16 DFH2

Summary of locomotive requirements:

For purposes of this evaluation, the use of diesel electric (DE)
locomotive quantities and equivalent diesel electric (1 DE=2 DFH2) is used:

All DE
Type of Locomotive - DFH2 ~ Quantity 32 Equivalent 16 (2 DFH2 = 1 DE)
Type of Locomotive - DE =~ Quantity 8 Equivalent 8

24 Total DEs
Considering availability:
Need 24 with 70 percent availability = total 34 DEs

Less current DEs 1)l (plus 2 repairable makine total of 13)
23 equivalent of 46 DFH2

Using the above method of analysis:

DE or Equivalent
34
45

Main-line locomotive needs 1987 - 1991
1992 - 1996



The present fleet is as follows:

Fleet Percent of Service DE/

Quantity Availability Quantity Equivalent
DFH2 30 47 14 7
DFH2/MTU 25 70 18 9
DE 11* 74 8 8
66 40 24

* Does not include a quantity of 2 U30Cs which have been deemed
repairable but will most likely not be operational until 1988.

Theoretically, the present fleet size should be sufficient for 1987
freight haulage requirements. With anticipated increases in haulage
requirements to 1990/91, the increase in fleet size would be equivalent to 14
DE locomotives. With anticipated increases in haulage requirements to
1995/96, the increase in fleet size would be equivalent to an additional 14 DE
locomotives.

The life expectancy of the re~engined DFH2 main-~line locomotives is
estimated to be 10 years from the date of engine change-cut, provided that
full attention is given to rehabilitation of such major items as transmission,
compressor and engine cooling system. This estimate is based on maintenance
records, inspections and general cbservations of the equipment in present
condition.

If TAZARA's top management would focus their interest and attention on
performance of workshops to improve the maintenance practices, approximately
20 percent of the calculated increases in fleet size could be made up with
increases in availability of DFH2 units as well as improved availability of
DFH2/MTU and DE units. Additional increases in availability could also be
realized through reallocation of work by workshop and additional re-engining.

Twelve new DFH2 locomotives were added to TAZARA in late 1979. It is
reported that 10 of the 12 units are still operational. It is recommended
that these 10 main line locomotives be re-engined as soon as practical. To
maintain an acceptable level of maintenance performance, MTU engines must be
used for repowering. Use of MTU's will avoid the addition of another
manufacturer's engine and completely different sets of spare parts, consumable
parts, and capital spares.

A quantity of 14 new DE locomotives should be added.
With these additions, the fleet by mid-1988 would be:
DFH2/MTU 35
DE 25
60

Note: This does not allow for catastrophic accidents that could result
in locomotives that are not repairable.



After re-cngining the additioral 10 DFH2 locomotives, the balance of
operational DFH2 units should be assijned to shunting/yard duty. Non-
operational DFH2 units should be used as a source of spare parts to keep the
DFH2/MTU units operational.

Considering the forecasts of freight and passenger loads and the "state"
of TAZARA's existing fleet, there is no question that the motive power
availability must be increased. The alternatives for increasing the fleet are
to add new locomotives, increase the number of re-engined Chinese-built DFH2
units, or a combination thereof. Doing nothing would certainly not be
beneficial.

The life expectancy based on history of the DFH2 locomotive is very low
(1 to 2 years) if used in 2 percent grade and high (900) tonnage. The
designers and manufacturers have stated that their locomotives are severely
underdesigned. The life of DFH2 locoumotives can be extended for an 2dditional
10 years through re-engining and provision of necessary maintenance!
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SUPPORT ACTIVITIES - TAZARA

Increases in motive power through addition of new diesel electrics and
additional re-engining of selected (operational) Chinese DFH2 locomotives will
reduce some short-range problems TAZARA will experience with the increase in
freight and passenger traffic demands. However, without direct attention to
some of the underlying causes of low availability of main-line locomotives,
the unacceptable current performance in workshops/depots will continue and
availability will remain low.

Observations, discussions, and analyses of regional performance reports
all lead to the conclusion that deficiencies exist in management control

systems.

Many of the known deficiencies are correctable --- directly by action

internal to TAZARA. Some of the observations in workshnp areas include:

Work sampling of personnel in all shops and laboratories in DAR ES
SALAAM and MBEYA indicate less than 20 percent working.

Supervisory/management personnel take little or no action with non-
working employees to assure that the employee has a work assignment
and material, tools, and equipment to perform the work.

Disarray of material in storage areas including records that show no
reordering of items that are depleted from stock, but still have
requirements for future use.

Unacceptable shop areas: disorderly work stations with unsafe
scaffolding, oil (heavy-greasy) on floors, and general work
arrangements not conducive to efficient performance.

Some of the material shortages reported in weekly production meetings and
included in performance reports are:

Lack of locomotive batteries causing out of service locomotives.

Lack of sulphuric acid delaying locomotive work and return to
service

No emery cloth

No transmission spares, reusing worn parts resulting in additional
failures

Steel stock material shortages
No welding rod (3.2mm electrodes)
No acetylene, kerosene

No hard timber

Discussions with TAZARA key management and supervisory people invariably
result in their suggesting numerous reasons (excuses) for work not being
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completed as scheduled. Such explanations as ~-- "lack of shop supplies, spare
parts, or good consumable replacement parts (such as correct gaskets)" --
result in unacceptable workmanship leading to low availability of locomotives.

Shop supply items such as welding rod, various sizes of steel, emery
cloth, and acetylene are usually available locally. A method of funding
application of TAZARA's local currency for the purchase of such items would
reduce the time in performing the workshop tasks held up for lack of shop
supply items. The importance of having a "petty cash" voucher routine
available is measurable by the days of delay in completing maintenance tasks
caused by lack of shop supply items.

A majority of the above problems could be corrected with an effective
program of supporting activities conducted by TAZARA. Such support activities
are deemed necessary in order for the Tanzania-Zambia Railroad Authority to
execute its duties in a cost-effective manner.

The workshops and depot supporting activities vital to the success of
projects dedicated to improving availability of locomotives for haulage of
freight and passengers are:

o) Management control activities--development and implementation of
systems to formally establish control of:
- material and spare parts availability
- stock control--bin reserve and A.B.C. stock control system
- storage security procedures
- advance order routines
- material/work expediting
- production scheduling
- production reporting
- work standards
- work planning
- work measurement
- work incentives
- performance measurements
- quality measurements
- effective inspections of material and work

- quality documentation

- employee awareness of his responsibility
- employee awareness of his contribution

- employee morale -- attitude

TAZARA has the capability and knowledge to correct many of the
deficiencies in their present management controls; some forms of control
systems are already in place. However, many inconsigtencies exist from
workshop to workshop. To develop their basic existing management controls,
TAZARA will need direction, professional guidance, and assistance to develop
and implement improved control systems, along with subsequent monitoring.

The work of developing and implementing the control systems is extremely
important to the continued improvements of TAZARA's operations. To assure
effective action in launching a new start on systems control, it is proposed
that technical, professional assistance be provided to TAZARA. Two people
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would be required to review present controls, determine the need and type of
controls to best fit TAZARA's operation, and to develop needed control
procedures and aid in their implementation. The first person must be
qualified specialist on material and rzcduction controls. The second person
should be knowledgeable about work planring, measurement and quality control.

The estimated time for conducting such an effort, including assisting in
implementation and initial monitoring, is three months for each specialist --
with a start-up time for each of an additional month.

The overall management control effort will require a professional to
overview the materials, production, work planning, and quality systems
development. The time period for short-term systems development and
implementation is estimated at six months. An individual in this capacity
would also coordinate the control systems and assure the compatibility and
necessary degree of consistency from workshop to workshop. The management
control specialist will need access to the General Manager's office with a
reporting relationship to TAZARA's Deputy General Manager.

The improvements to be gained in developing and implementing management
control systems covering the four major control areas will not be obtainable
unless a long-term effort is applied to training, follow-up, and monitoring of
adherance to procedures. The short-term effort of thre. professional
specialists is estimated to take a period of four to six months as described
above. This effort will allow for the development of basic procedures,
instruction documentation, and initial training and monitoring. Such effort
will be effective only as long as the monitoring continues.

To assure long-lasting effectiveness, it is recomm:nded that the
technical assistance be continued for a total period of 3 years. Continued
technical assistance would be provided by the managemaut control specialist
who overviewed the initial systems development. The management control
specialist would assist TAZARA in their efforts to improve, modify, implement,
and train for continued effectiveness of control systems. These efforts would
be applied in the three major workshops -- DAR, MBEYA, and MPIKA -- as well as
ali the depot locations.

TAZARA personnel have operated for years with little or no effort to
apply control procedures. With such operations, people develop ineffective
habits that will be resorted to again if the adherence to procedures is not
n-sitored and maintained. Railway personnel at all levels must not be allowed
t> ¢:'e excuses for not meeting schedule requirements. They must be trained

to dcv.lop and u=e initiative to meet the day-to-day, week-to-week challenges
inherent in running a railroad.

Each of the major control areas -- materials, production, work planning
and -quality -- will require long-term efforts. However, the control of
guality will most likely require the greatest effort. At present, there is
virtually no quality assurance or control system. To reach the point where
TAZARA people will follow quality procedures by force of habit will require
continued effort. TAZARA managment and supervisory personnel must be trained
to be quality minded.
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Summary

Control systems development, implementation, and monitoring is vital to
any plan to improve and increase the motive power in TAZARA's operations. If
this important element is not carried out successfully with total support from
TAZARA's management at all levels, the funding of new locomotives, spare
parts, shop equipment and technical assistance should be held up. The
addition of new locomotives, equipment, and parts will not have a lasting
effect on improved operations unless their use is controiled effectively.

Costs - funding requirements (estimated)

Initial Program

o] Railroad management control specialist
¢ix man months - $ 105,000 USD
Direct expenses - $ 20,000 USD

$ 125,000 USD

o] Materials/production system specialist

Four man months - S 58,000 USD
Direct expenses - $ 15,000 USD
$ 73,000 UsD
o] Work Planning/quality systems specialist
Four man months - $ 58,000 USD
Direct expenses - $ 15,000 USD

$ 73,000 UsD

Long-term assistance in monitoring and training

o] Management control specialist
Thirty man-months - $§ 525,000 USD
Direct expenses - $ 100,000 uUsD

$ 625,000 UsD

o Total Cost Estimate

$ 125,000 Ush
$ 73,000 Usb
$ 73,000 UsD
$§ 625,000 UsD
$ 896,000
$ 900,000 UsD
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EQUIPMENT RECOMMENDATIONS

After giving due consideration to TAZARA's present operations, forecasts
of increased haulage, performance, and efforts to improve the overall
operation, the recommendation is for:

- Purchase of 14 diesel electric locomotives, including
- consumable spare parts
- protective spare parts with sufficient quantity/tyre for the 4~
year overhaul of each locomotive
- capital spare parts

- Purchase spare parts for existing quantity ¢ 13 GE/KRUPP U30C
locomotives as per list in Appendix D, Item 1d

- Purchase 20 MTU diesel engines for repowering 10 DFH2 selected units
(waiver required)

- Purchase spare parts for MTU diesel engines as listed in Appendix D,
Item lc (waiver required)

- Purchase spare parts for DFH2 locomotives from sources in USA; have
parts manufactured per drawings provided by TAZARA at quantities
shown in Appendix D, Items la and 1b

- Purchase workshop equipment listed in Appendix D, Items 2b and 2c¢

Efforts were made during the study to identify potentially suitable
diesel ergines manufactured in the United States for re-engining the DFH2
locomotives. Information concerning engine size, mounting and characterstics
were obtained from four interested manufacturers (see Appendix A, Item 4).
Each of the four diesel engines offered can possibly be used, but each would
require either considerable modification for mounting, a change from the
existing transmission, change of engine cooling arrangement, and/or fuel/oil
piping. Also, the introduction of another type/manufacturer engine would
require a prototype phase in the re-engining time cycle. This could add as
much as 1-% to 2 years to the overall re-engining time. The additional costs
and increased time make an engine change not feasible.

The application of the MTU engine has proven successful in all respects
-- that is -- fit, mounting, transmission line-up, cooling arrangement, and
above all actual operation on the railroad. To date, the MTU-powered
locomotives have accumulated over 290,000 running hours with acceptable,
performance. Based on the above, the application of another manufacturer's
engine is not recommended.
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JUSTIFICATION OF PROPOSED PLAN

In each of the preceding sections of this report, the alternatives for
increasing the motive power have been explored and analyzed. The addition of
new locomotives is an absolute necessity if TAZARA is to meet its forecasted
haulage requirements. The two-direction approach -- adding new locomotives
and re-engining additional Chinese DFH2 ~- is the only technical and cost-
feasible action to meet the program objective.

Addition of New Locomotives

The U30C KRUPP/GE locomotives have been in service for approximately 3-%
years. The operation of these locomotives in TAZARA service, particularly in
the 2 percent grade sections, has been acceptable. The information in
Appendix C, Item 1 -- both the brochure and the characteristic curves-show
that the locomotive is an excellent fit for the services required in TAZARA's
railway system. A change in equipment at this point would add difficulties to
the operation in both the driving part as well as the maintenance and
particularly in the spare parts and material items. Maintenance practices for
the U30C units are known by the MBEYA shop personnel; to add locomotives of a
different manufacturer would compound the maintenance problems. Note also the
low defect rate of U30C units as shown in "summary of defects" included in
Appendix C, Item 2.

Re-engining of Additional Chinese Locomotives

In 1979, 12 new DFH2 Chinese-manufactured locomotives were delivered to
TAZARA. Of these, 10 are operational as of the study date. These locomotives
should be re-engined with the same diesel engine used in the re-engining
program started in 1981, The re-engining program has proven that life of DFH2
locomotives can be extended for an estimated 10 years. To do nothing in
upgrading these 10 locomotives would not aid TAZARA in increasing motive
power. To upgrade these locomotives with an engine different than the
existing 30 re-engined units would compound TARZARA's maintenance problems and
double the spare parts stocking requirements.
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WORK REALLOCATION BY WORKSHOP

Numerous documents concerning TAZARA's production plans, annual
maintenance and repair plan, performance reports, locomotive repair records,
equipment performance reports, fuel consumption/oil consumption records, and
defect summaries by locomotive have been reviewed and analyzed during the
study effort (See Appendix C Items 2 thru 6). Interviews with key managers
listed in Appendix G, such as the Chief Mechanical Ep~.neer and certain
members of his staff, have provided descriptions of work/performance patterns.
The conclusions drawn from this information and interviews clearly indicate
that currently the MPIKA workshops are better managed, better staffed, and
more productive than DAR ES SALAAM workshops. MPIKA represents greater
existing capacity, greater output per employee, greater output per square
meter, and a lesser capacity-development requirement to raise performances to
totally acceptable levels. For these reasons, all DFHl and DFH1/MTU, DFH2,
and DFH2/MTU locomotives light and heavy maintenance repair work should be
reallocated; that is, assigned exclusively to MPIKA workshops.

The MBEYA locomotive repair shop performance equates to a level or levels
above the DAR ES SALAAM work accomplishments. Tours of the MBEYA facility and
discussions with the District Mechanical Engineer and his staff point to a
greate: interest by MBEYA employees in their work, inquisitive attitudes on
ways to improve, and work ethics conforming closer to acceptable standards of
workshop conduct.

The MBEYA facility was designed and built to provide for the light
maintenance and repair work required on locomotives. MBEYA currently is the
diesel electric locomotive shop. The 2l-meter by 54-meter (1,134 square
meters) light-repair shop is not sufficiently large to adequately perform both
light- and heavy repair maintenance work on diesel electric locomotives.
Heavy-repair work at MBEYA would require expansion of the repair shop to
provide capacity for both light- and heavy-repair work. Considerable land
area for such expansion is readily available at MBEYA (see Appendix F,

Item 2), including area for the addition of a parts and material storage
building for diesel electric equipment.

The expansion of the MBEYA repair shop would consist of a locomotive
heavy-repair (maintenance) shop addition 27 meters by 54 meters (1,458 square
meters) with three run-through tracks, each track having an underfloor pit
arrangement sinilar to the existing facility. This addition would be made
adjacent to the north wall of the present light-repair shop. The heavy-repair
shop would be serviced with a 30 ton capacity bridge crane for removal and
replacement of major components.

Adjacent to the north wall of the new heavy repair shop will be another
addition of 24 meters by 54 meters (1,296 square meters)' for parts and
material storage and for the demonstration building. The 1,100 square meters
on the east end of the addition is for the designated parts and material
storage area, and the remaining area would be partitioned-off for a
demonstration room.

-17-



It is strongly recommended that these repair-shop additions be
constructed at MBEYA. The TAZARA management has advised that the .iew budget
currently being established contains local funds for such construction (See

Appendix F, Item 4).

The expansion of the MBEYA workshops will require the addition of
locomotive maintenance personnel to handle all levels of maintenance including
service for the following time periods:

One Month One Year Eight Years
Three Months Two Years Unscheduled/Casual Repairs
Six Months Four Years

Since the introduction to TAZARA of diesel electric (DE) locomotives, all
DE maintenance work has been performed in the MBEYA repair shop. The KRUPP/GE
maintenance engineer has provided engineering service and on-the-job training
at MBEYA. Though proficiency is not at the level of fully trained, competent
locomotive maintenance men, the engineers, technicians, and artisans currently
at MBEYA are the only TAZARA personnel that have received training on DE
maintenance and operation. This cadre of partially trained, experienced
people will provide the nucleus for the DE maintenance work force required for
the 4-year heavy repair of KRUPP U30C locomotives, as well as all levels of
maintenance and rebuild for the entire twenty-seven (27) locomotive fleet of
U30Cs that will exist with the addition of 14 GE U30C units in 1988.

Though the mobility of qualified staff personnel is heavily influenced by
TAZARA's national quota system -- and lower levels of supervisory, technical,
foreman and workshop personnel tend to resist assignments in the other
country, the MBEYA location staffing for diesel electric locomotives should be
the least difficult in the entire TAZARA system. Since MBEYA is close to the
ZAMBIA~TANZANIA border (120 km), the reluctance of Zambians to move to MBEYA
and the reluctance of Tanzanians to move to MBEYA should be minimal.

With the diesel electric locomotive fleet assigned to MBEYA and the
DFH1/MTU, DFH2, DFH2/MTU locomotives assigned to MPIKA, the workshops at DAR
ES SALAAM would be clear to specialize in wagon maintenance, repair, and
rebuild. The wagon work requires less mechanical/electrical/electronics skill
than locomotive work which provides an effective match to DAR's current
workforce qualifications. The machine shops, forge shop and casting facility
along with the furniture wood-working capability would continue to function
and possibly increase production volume to serve TAZARA as well as outside
business requirements.

Summary

The work reallocation described above would improve the overall
proficiency and utilization of TAZARA's three major work/repair shop complexes
by making best use of personnel trained to-date, their work habits, and
attitudes. The reallocation also aligns the work location with the
locomotive/wagon use location. It eliminates the dispatching of empty wagons
to MPIRA just to provide & workload for the MPIKA wagon shop (as has been done
frequently).
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The construction of two additions to the MBEYA light-repair shop appeats
tc be an acceptable investment for TAZARA funds and provides the expanded
capacity required to handle the heavy maintenance of U30Cs as well as the
larger fleet of U30Cs.

The assignment of all U30C maintenance work to MBEYA requires certain
additional equipment, such as a large-capacity crane and an additional set of
screw jacks. The costs for the added equipment would most likely be required
at MPIKA if the U30C center were located there.

The program of training, as documented in the final report dated November
1986 and submitted to KFW, will require certain modifications. The plan
currently calls for training modules 1-12 at MBEYA and modules 1-20 at MPIKA.
The advanced modules 13-20 include curricula for training in such work as
advanced DE electrical components; woodward governors; and the 24~-, 48-, and
96-month scheduled service for diesel electrics. The advanced module training
should be transferred to the MBEYA curricula.

Estimates of added facility and equipment costs are included in
Appendix F, Items 4 and 5.
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ZSTIMATED COSTS

The costs for the identified quantities of recommended new locomotives and
spare parts are as follows:

Locomotives
Quotation dated May 5, 1987
from General Electric

Price of U30C locomotive

(see Appendix E, Item 1, Page 1)

Allowance for insurance/shipping
Price Each

Total Estimated Price for 14 --

Spares for new U30C locomotives

Consumable spares for 14 units
(see Appendix E, Item 1, Page 2)
Protective/maintenance spares
For Diesel Engines (14 units)
For Mech/Elect Equipment
For Governors
(see Appendix E for spares lists)
Capital Spares
(see Appendix E for list)
Allowance for Insurance/shipping

Total Estimated Price for U30C Spares

Parts for Existing TAZARA locomotives

Quotation from MTU-Meinhardt
Quantity of 20 diesel engines

(see Appendix E, Item 2)

Estimated price for DFH1/DFH2 Spares
(see Appendix D, Items la, lb and lc
Estimated price for Krupp Spares
(see Appendix D, Item 1d and
Appendix E, Item 3)

Allowance for freight and insurance

covering the Krupp and DFH1/DFH2 Spares

Ectimated price for spare parts for
quantity of 58 MTU diesel engineers
including freight and insurance

Total estimated price for spare parts

covering existing TAZARA locomotives
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U.S. Dollars

$

1,350,000 each

75,000 each

$
S

1,425,000 delivered

19,950,000

$

432,000

880,000
547,000

10,000
432,000

120,000

$

2,420,000

$

2,400,000
1,500,000

600,000

105,000

580,000

$

5,185,000




The costs for technical assistance recommended for TAZARA management control
programs, work reallocation program and maintenance training programs are as

follows:

Technical Assistance for Management Control Program

(see Section entitled support Activities - TAZARA herein)

Initial Program

- Railroad management control specialist

Six man months - S 105,000
Direct expenses - $ 20,000

- Materials/production system specialist

Four man months - $ 58,000
S 15,000

Direct expenses -

- Work Planning/quality systems specialist

Four man months - $ 58,000
Direct expenses - $ 15,000

Long-term assistance in monitoring and training
- Management control specialist

Thirty man-months - S 525,000
Direct expenses - $ 100,000

Total Cost Estimate

§ 125,000
$ 73,000
$ 73,000

$§ 625,000
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Technical Assistance for Krupp U30C Overhauls

Quotation dated May 5, 1987 from General Electric includes information
on price for extended services of Mr. H. Anton (KRUPP) to provide
technical support and training for KRUPP U30C overhaul work. The
extended time required is estimated to be two years.

Total Estimated Price $ 470,000
Technical Assistance for New GE U30C Locomotives
Quotation dated May 5, 1987 from General Electric includes information
price for service engineer. The estimated time for technical
assistance on new GE U30C locomotives is two years.
Total Estimated Price $ 500,000
Technical Assistance for Work Reallocation Program
The reallocation of work between MPIKA, DAR and MBEYA will require the
services of a maintenance shop specialist for an estimated period of

nine months. Using the previously quoted prices for such services,
the price for this technical assistance is:

Total Estimated Price $ 200,000
Technical assistance for MPIKA workshop for maintanence training to
improve performance of locomotive maintenance work. Using the
previously quoted price for such services (one year period), price for
this technical assistance is:

Total Estimated Price $ 250,000

Technical assistance for MBEYA workshop expansion. Technical services
for approximately nine months.

Total Estimated Price $ 200,000

Technical assistance for DAR maintenance training on all wagons.
Estimated time period one year with two wagon maintenance specialists.

Total Estimated Price $ 500,000
Technical assistance for covering the re-engining of the additional

quantity or 10 DFH2 locomotives. Using the previously quoted price for
such services (two year period), the price for this technical assistance

is=
Total Etimated Price $ 500,000
Total Estimated Price for technical assistance $3,520,000
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The costs for shop equipment recommended to be funded as result of this study,
including equipment for all three workshops MPIRA, MBEYA and DAR are as
follows:

Equipment for MBEYA workshop as listed and cost
estimated in Appendix D Item 2b (including wheel

truing machine) $1,600,000
Equipment for MPIKA workshop (Appendix D, Item 2) 800,000
Equipment for DAR workshop (Appendix D, Item 2a) 809,000

Total Estimated Price $3,200,000

(including freight and insurance)

The overall program for increasing and improving the motive power of the
TAZARA Railway will require monitoring and evaluation over a three year
period. The overseeing of program progress and measuing against planned
action should be performed by a regional U.S.A.I.D. representative.

Total Price Estimated $ 150,000

The total estimated costs for locomotive equipment, spares, technical
services, shop equipment and program monitoring is as follows:

New Locomotives U30C $ 19?3?0,000
Spares for new locomotives 2,420,000
Parts for existing locomotives 5,185,000
Technical assistance 3,520,000
Shop equipment additions 3,200,000
Monitoring . 150,000
Sub-Total $ 34,425,000
Contingency 10% 3,500,000
Escalation 2,000,000
Total $§ 39,925,000
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APPENDIX A

ITEM 1
Sheet 1
TANZANTA ZAMBIA RAIIWAY AUTHORITY
MOTIVE POWER AVAILABILITY FOR THE YEAR 1985-1986
TANZANIA REGION ZAMBIA RSNGION
TOTAL LOCOS DAYS PERCENTAGE LOCO TOTAL LOCOS DAYS PERCENTAGE T1.0CO
MONTH ALLOCATED AVAILABILITY ALLOCATED AVAILABILITY
UG30C REPWD DFHp DFHy U30C REPWD DFH, DFH} U30C REPWD DFH2 DFH; U30C REPWD DFHy DFHj
July 1985 217 310 868 310 70.8 49.6 36.9 63.2 217 310 558 155 61.9 70.4 28.5 75.5
August 217 310 868 310 71.9 53.2 39.2 67.1 217 310 558 155 65.1 58.9 27.8 82.1
September 210 310 840 300 63.5 45.5 38.0 72.7 210 300 540 150 55.4 74.7 36.8 65.4
Quarterly Total 644 920 2576 920 68.7 49.4 38.0 67.7 644 920 1656 460 60.8 68.0 31.0 74.3
October 217 310 868 310 55.5 65.2 35.9 70.3 217 310 558 155 42.0 68.1 28.8 66.1
November 210 318 822 300 75.7 62.3 33.6 65.8 210 300 540 150 44.1 60.4 35.9 74.5
Pecember 217 341 837 310 73.1 73.8 33.2 70.0 217 341 527 155 50.2 62.5 30.7 73.2
Quarterly Total 644 969 2527 920 68.1 67.1 34.2 68.7 644 951 1625 460 45.4 63.7 31.8 714

Half Yearly Total 1288 1889 5103 1840 68.4 58.3 36.1 68.2 1288 1871 3281 920 53.1 65.4 31.4 72.9

January 1986 217 341 837 310 58.3 65.9 35.8 73.8 217 341 527 155 48.6 43.3 34.8 76.8
February 196 308 756 280 67.6 63.1 30.7 68.5 196 308 476 140 52.4 55.1 32.4 +60.0
March 217 341 837 310 62.9 50.8 28.1 44.4 217 341 527 155 65.3 55.6 39.3 822

Quarterly Total 630 990 2430 900 62.9 59.9 31.5 62.2 630 990 1530 450 55.4 51.3 35.5 73.0




APPENDIX A

ITRM 1
Sheet 2
TANZANIA ZAMBIA RAILWAY AUTHORITY
MOTIVE POWER AVAILABILITY FOR THE YEAR 1985-1986
{Continued)
TANZANIA REGION ZAMBIA REGION
TOTAL LOCOS DAYS PERCENTAGE LOCO TOTAL LOCOS DAYS PERCENTAGE LOCO
MONTH ALLOCATED AVAILABILITY . ALLOCATED AVAILABILITY
U30C  REPWP DFHp DFH; U30C REPWD DFHp DfH; U30C REPWD DFH, DFH] U3GC REPWD DFHy DFHj
April 210 360 780 300 69.0 61.4 34.8 58.9 210 353 510 150 69.0 62.0 41.2 91.2
May 217 372 806 310 67.6 53.0 25.1 ©54.6 217 372 496 155 68.8 60.7 42.4 87.2
June 210 360 780 300 67.0 52.1 36.2 52.8 210 360 480 150 58.9 62.4 37.7 178.4

Quarterly Total 637 1092 2366 910 57.9 55.5 32.0 55.4 637 1085 1486 455 65.6 61.7 40.4 85.6

Half Yearly Total 1267 2082 4796 1810 65.4 57.7 31.8 58.8 1267 2075 3016 905 60.5 56.5 38.0 79.3

Yearly Totals 2555 3971 9899 3650 66.9 5.0 33.9 63.5 2555 3946 6297 1825 56.8 61.2 34.7 76.1

Note: REPWD

DFH) locomotive with MTU diesel engine

Loco. Days

Number of days in period times number of locomotives in service
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APPENDIX A
ITEM 2

AVAILABILITY MAIN LINE LOCOMOTIVES BY THE TYPE AND REGION

PERCENT
TANZANIA REGION ZAMBIA REGION

DFH2 DFH2/MTU DE U30C DFH2 DFH2/MTU DE U30C
34.1 60.5 64.7 NA NA NA
35.3 62.8 59.3 NA NA NA
31.1 69.1 51.3 67.2 83.2 88.0
33.2 56.0 61.0 61.4 76.3 84.9
29.7 60.2 59.8 56.3 75.0 87.9
37.8 60.9 63.8 NA NA NA

61.6 60.0 61.6 78.2 86.9

Period Average 33.5

Source: TAZARA Regional Monthly Performance Reports



TYPE

DFH1

DFH2

DFH1 MTU

DFH2 MTU

KRUPP U30C

APPENDIX A

LOCOMOTIVE USEAGE

KM/DAY

20

520

160

460

340

ITEM 3
PER LOCOMOTIVE
RUNNING

KM/MONTH HOURS /MONTH
440 50
11,440 276
4,300 410
10,120 400
7,480 240

c—



APPENDIX A
Item 4

Alternative Diesel Engines

NOTE:

Detroit Diesel Allison (DDA)

Distributor - Tanzania, Equipment and Engineers Services Ltd.

A. Alves - Zone Representative/Lisbon Portugal Indicates TAZARA
locomotive replacement engine within range of DDA products but would
require a new transmission.

Cummins Engine Company, Inc. (c)

Regional Office Harare, Zimbabwe

I. Spark - Cummins Regional Manager identified the Cummins KTA-38L,
2300 c.i.d., 1200 HP engine as a potential TAZARA locomotive
replacement engine.

Electro-Motive Division General Motors Corp. (EMD).

The La Grange, Illinois USA office.

A. Da Costa - International Sales Manager Selected the EMD 645E,

1000 HP as a replacement engine for installation in DHF2 TAZARA
. locmotives.

Caterpillar Tractor Company (CAT)

Distributor U.A.C. of Tanzania, Limited

V. Kimesera Marketing Manager qualifies the Caterpillar 3512 series
diesel engine as a repowering replacement unit for TAZARA's DFH2
main line locomotives.

Motoren - und Turbinen - Union (MTU)

Distributed directly from MTU Friederichshafen Germany.

H. Meinhardy - Director MTU office Africa has totally qualified the
MTU 12V 396 diesel engine as installed and fully prototype tested in
four DFH2 locomotives and operationally tested in a total of 26 DFH2
main line locomotives and one DFHl shunting locomotive. Three
additional locomotive installations are in process as of mid April
1987. The accumulated total running hours to-date on the 27
locomotives is 290,000,

Letters from representatives of above suppliers of diesel engines
are on file in the U.S.A.I.D. office in DAR ES SALAAM, Also on file are
catalog sheets, brochures, dimensional data, installation mounting
information and certain commercial pricing, terms and conditions.
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Appendix A

Item 6

Locomotive Status
April 13, 1987

TAZARA LOCOMOTIVES
(Extracted frcm TAZARA 1986/87 Quarterly Performance Report 1)

Operational
Total RPWD or

Type Description Purchased {;iie=Engined Scrapped Repairable
DFH2 Main-line China 97 {26) 31 40
DFH1 Shunting China 17 (1) 3 13
DFH2/MTU Mainline RPWD - 26 - 26
DFH1/MTU Shunting RPWD - 1 - 1
KRUPP Diesel Electric 14 - 1 13
Notes: .Total MTU Engines 58

DFH1 - Original Chinese Shunting locomotive

DFH2 - Original Chinese Main-Line locomotive

DFH1/MTU - Repowered (Re-engined) DFH1

DFH2/MTU - Repowered (Re-engined) DFH2

KRUPP - U30C locomotive manufactured under GE license

Above information from TAZARA Quarterly Report and ME:1 Project Coordination
Unit (PCU) Report TME-001. The information was updated by TAZARA PME
(Mr, Mkamba) as of April 13, 1987.

+
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Appendix B
Items 1 thru 5

MANAGEMENT CONTROL SYSTEMS

Tazara workshop activities of material control, production control, work
planning and measurement, and quality control need improved Management Control
and Operational Control. Organization and operation of railway workshops and
depots is not significantly different than industrial types of manufacturing
or business organizations. The results of the operation are usually only as
effective as the management of operational planning and controls,

The Tazara organization was designed originally from experiences of the
Chinese who funded (loaned) and built the railroad, workshops, depots,
locomotives and rolling stock. Since start-up, there .have been inputs from
many sources including equipment manufacturers, study groups, consultants and
other railway/railroad organizations. As a results, the existing management
and operational control systems were developed without a strong, totally
coordinated effort that would have assured a more effective system.

Attention is vitally needed to establish operational contreols for:
o] controlling availability or material

controlling inventory

scheduling production

controlling prod.:tion

controlling work force levels

controlling work force performance

controlling quality as shop/depot output

O 000OO0OO0

According to TAZARA management, various efforts have been made periodically to
develop segments of control systems. For example, a materials control system
was developed some time ago -~ the system was defined, procedures documented
and manuals lssued. The system was not implemented and present management
does not know why follow through was not completed. The stock record system
was established at start-up of shops. Inputs from companies such as General
Electric and MTU have been made on a very limited basis and consequently have
not resulted in effective improvements.

A totally coordinated approach is needed to review existing controls,
determine type and depth of controls required, document procedures, issue
manuals, conduct training and implement. Evaluation and monitoring of Control
effectiveness as well as adherence by TAZARA employees to procedures will be
required until the system becomes a habit.

Management control and operational control activities are vital to the success
of projects dedicated to improving availability of locomotives for TAZARA.
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Introduction

DESIGN - The U307 is designed for serv-
ice in freight, passenger and switching
traffic. The universal design permits adapt-
ability to railways worldwide,; any track
gage from 39-3/8 (1000 mm) to 66 inches
(1676 mm). The operating cab, located
between the power plant hood and front
(low) equipment hood, provides visibility in
either direction. The control station is ar the
right side with the front hood leading.

POWER - A diesel engine is the primary
power source. A traction alternator is con-
nected to the engine and furnishes power
through rectitiers to the axle-mounted trac-
tion motors. The electric transmission per-

/

[

r.

mits high utilization of the horsepower
output throughout the locomotive speed
range. Speed is controlled by a throttle
lever that requlates engine output and
controls the proper application of pover to
the traction motors. The direction of maotion
is controlled by a reverse lever. The throttle
and reverse levers are interlocked to pre-
vent reversal under power.

MATERIALS - All materials are in accord-
ance with standard material specifications
of General Electric. High standards of
quality control are maintained. Materials
and specifications are subject to change
without notice.
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TESTING - All component parts are given
standard commercial tests before assem-
bly on the locomotive. Each complete
locomotive is tested as follows:

4. The power plant is tested at full load to
check and adjust alternator character-
istics anc engine performance, includ-
ing power and speed.
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Summary Model
U30C AC/DC
Diesel-Electric
Locomotive

RATINGS
Diesel engine brake horsepower 'useful service

output under U.I.C. standard conditions) ...........
Continuous horsepower to aiternator for traction ......
Tractive effort at 30% adhesion (nominal weight) .. .. ..
Continuous tractive effort (93:18 gearratio) ...........
Maximum locomotive speed with new
or worn wheels 36 inch (914 mm)

(93:18 gearratio) ........... .. ..
Locomotive speed-tractive effortcurve ...............

WEIGHTS
Nominal locomotive (fully loaded) ...................
Per driving axle (fuily loaded) .......................
Locomative weight subject to rnanufacturing

tolerance of =2%. Modifications and gages

above 42 inches (1067 mm) may increase weight.

WHEEL ARRANGEMENT ...........................

MAJOR DIMENSIONS

Length overend frames .......................cou..
Height over operator's cab ....... FE
Widthovercab ........ ... ...
Width over platform ................................
Clearance under gear case (with 36-inch wheels) . .. ..
Locomotive outline drawing . ...........ccoovivuiint.
Minimum radius of curvature ........................

CAPACITIES

Fuel
Lubricating oil ...... ... ... .. . i,
Engine water ....... .. ...
Sand ...

ENGLISH METRIC (S.1.)

3250 hp
3000 hp
79,200 Ibs
59.790 Ibs

64 mph

2434 kw
2238 kw
35,925 kg
27,120 kg

103 KM ' H

(see next page)

210,000 Ibs
35,000 Ibs

c-C

551 6in
12/, 1-1:12 in
8ft 11in
9f 0in
4-1/4 in

95,256 kg
15.876 kg

16,916 mm
3,697 mm
2,718 mm
2,743 mm

108 mm

(see pages 6-7)

186 ft

1200 U.S. gal
320 U.S. gal
210 U.S. gal

18cu ft

56.7m

4542 liters
1211 liters
795 liters
510 liters




Locomotive Ferformance

SPEED-MILES PER HOUR

20 30 40

70

80

350

SR S

300

250 ;

200
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TRACTIVE EFFORT-KILONEWTONS
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50

Optional Gearing
WiTH GE-761 MOTORS

Wheel
Diameter
Inches

36
36
38
38
40
40

20

30 40 50 60 70

80 90

SPEED-KILOMETERS PER HOUR

u3oc

Maximum Locofnotlve

Gear Speed With New
Ratio Or Worn Wheels
MPH KM/H

93:18 64 103
92:19 68 109
93:18 67 108
92:19 72 116
93:18 71 114
92:19 76 122

Note: Alternate gear ratios are available for special applications.

100 110

120

Tractive Effort At
Continuous Motor Rating

LB
59,790
56,060
56,650
53,080
53,810
50,440

KN
265
249
252
235
239
224

Kg
27,120
25,429
25,696
24,077
24,408
22,979

80

70

60

40

30

20

10

TRACTIVE EFFORT-POUNDS X 1000



Superstructure

The superstructure. of welded steel con-
Struction, consists of a low front hood. an
operator's cab. engine hood, anag a
radiator hood. All Foods are boited !0 the
underframe and are removable.
UNDERFRAME - Consists of two steel
main sills with end plates, deck plates anc
transverse steel boisters, securely welded
in place. The center and side bearing
plates are of wear-resistant steel.
FRONT HOOD - Contains air brake equip-
ment and sand boxes. Doors provide ac-
cess o this equipment.

OPERATOR'S CAB - Siges and roofs are
insulated against heat and sound. The
floor, raised above the olatform. is covered
with heavy-duty composition material. The
cab has safety glass windows in the front,
rear and each side for visibility in all
directions. Center windows on each side
have sliding sash, equipped with latches.
All other windows are fixed and mounted in

90" 3
(2743 mm) Y,

rubber self-sealing sash. One door at each
end of the operator's cab provides access
to walkways alonn the hoods. The doors
have windows, weather stripping and pro-
vision for locking.

CONTROL COMPARTMENT - Located
behind the operator's cab and encloses
control devices and main power switching
equipment.

BATTERY BOX - The battenies are located
on the left side walkway, just tehind the
operator's cab.

ENGINE HOOD - Encloses the diesel
engine, traction afternator set, and eqip-
ment blower. Side doors and roof hatches
provide access to the equipment. Equip-
ment cooling air is filtered by self-cleaning
inertigl air filters. Engine combustion air is
taken from outside the hood and cieaned
by inerual (primary) and paper (second-
ary) filters.

RADIATOR HOOD - Contains radiator. tan.
arr compressor, and sand toxes. Doors for
access are proviced.

WALKWAYS - Provided at eacn end of the
locomotive and along the hoods. Sice-
steps are located at each corner for board-
ing. Walkways and st2ps have handrails
and non-skid treads.

PILOTS - Bolted to each end plate.
COUPLERS - AAR Type £ top-operated
couplers with rubber-cushioned draft gear
are provided when center couplers are
required.

LIFTING AND JACKING - Four combina-
tion jacking pads and lifting lugs are pro-
vided on the underframe.

FUEL TANK - Fabricated of heavy gage
steel, well baffled, vented and bolted to the
underframe. Provision is made for draining
and cleaning. Filler connections and fuei
level gages are furnished on each side of
the locomotive.
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Maximum Equipment Diagram Location of Major Systems

with 36 inch (914 mm) wheels 1. Sand Box 18. Fuel Tank
42 ! 0 ! 2 3 4 5 ¢ 2. Sgnd Box Fill 19. Turpocharger
; e 3. Air Brake Equipment 20. Engine Water Tank
4. Headlight 21. Engine Inlet Air Filters
5. Cab Heater (optional) 22. Lubricating Oil Filter
6. Cab Seat 23. Lubnicating Qil Cooler
7. Controiler 24. Air Compressor
8. Brake Stand 25. Radiator Shurter
9. Hand Brake 26. Radgiator
10. Control Compartment 27. Radiator Fan
11. Dynamic Brake (optional) 28. Air Reservoir
12. Battery 29. Floating Bolster Truck
13. Exciter 30. Traction Motor
; 14. Battery Charging Generator 31. Horn
Smm— N s 15. Equipment Blower 32. Equipment Air Filters
i e— 1] 3 16. Traction Alternator 33. Rectifiers
f 9 17. Engine 34. Uifting And Jacking Pads
1 [ — ‘ ! Note: Second control st.na is optonal.
0 . Lped. . —_0
2 1 01 2 3 4 5 5
METERS FEET
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tween center plates 10'6" (3200 mm) —e

116 mm)



Performance Features

LOW FUEL RATE - Low auxiliary :uag@ with
eady current cluich drive to raciator fan
assures that the fan only requires power
when the radiator water must pe cooied.
Turbocharged, 4-stroke-cycie diesel
engine provides highly-efficient operation.
HIGHER ADHESION - Floating bolster
trucks with traction motors mounted in
tandem minimize weight shift and wheel
slippage. The GTA-11 aiternator has
adequate capacity so that all motors are
connected in parallel across the alternator
field at all tmes—from start to maximum
speeds. The connection assures that,
when one wheel slips, the power is in-
herently transferred to the remaining five
motors equally. Sentry wheelslip detection
and correction system furnishes the speed
and accuracy of action to correct any
wheelslip that occurs.

CLEAN AIR - Ambient air for the traction
motors and alternator is first drawn through
self-cleaning inertial air filters which purge
the air of a high portion of impurities.
Engine intake air is further filtered
through paper filiers, thus
maintaining a supply of clean air
to the diesel engine.

i

}

t
i

ELECTRICAL ADVANCES - Cons:ant
Horsepower Excitation Controt (CHEC, 1s a
modern static power train contrcl system. it
sets and controls horsepower at the max-
imum level consistent with the require-
ments of all subsystems. Flashovers are
virtually elimated since all traction motor
operation is in the full fieid mode. Shunt
lield operation i1s not necessary due to the
higher voltage capability of the GTA-11
CHEC Excitation System.

Power Plant
DIESEL ENGINE -
Type ool

Brake horsepower .............. 3300
Number of cytinders ............... 12
Cylinder arrangement . ........... 45V
Strokecycle ....................... 4

Bore and stroke ... 9 inches (228.6 mm)

X 10-1/2 inches (266.7 mm)
Full load speed 1050 rpm
Turbocharger One

-

GOVERNOR - Self-contained. eiecire-
hydraulic modulating engine governcr
automaucally regulates horsecower oul-
put at each throttle setting. With low cil or
water pressure, the governor reduces an-
gine load to match available pressure until
itreturns to normal. With loss of oil or water
pressure, the engine 1s shut down.
OVERSPEED PROTECTION - Engmne is
automatically shut down if speed exceeas
maximum rated rpm by 10 percent.
ENGINE AIRFILTER - The engine air intake
is equipped with self-cleaning inertial
primary and secondary paper filters.
COOLING SYSTEM - Water is circulated
through the engine, turbocharger. inter-
cooler, radiator, and lube oil cooler by a
gear-driven centrifugal pump integral with
the engine. An expansion tank with sight
gage indicates water level. The water fill is
located on roof. Abnormally low water
pressure automatically shuts down the
engine.

ENGINE WATER TEMPERATURE - Auto-
matically ccntrolled.

FUEL SYSTEM - A motor-driven pumo
transfers fuel from the tank through filters to
the injection puinps. Each cylinder is
equipped with high-pressure fuel infection
pump and injector.

LUBRICATING SYSTEM - A single full-flow
pressure-requlated system is supplied by
a gear-type pump integral with the engine.
A reservoir is located in the engine sub-
base. Filters and water-cooled ol cooler
are provided. Abnormally low lube oil
pressure automnatically shuts down the
engine.

ENGINE STARTING - Cranking windings
are on the auxiliary generator and exciter.
HORSEPOWER RATING - Useful service
output under U.I.C. (International Railway
Union) standard conditions.

o



Electric Transmission

TRACTION MOTORS - Six GE-751 traction
motors are furmshed. They are dirac: cur-
rent, series wound. separately ventilated.
Armatures are mounted in ant-friction
bearings. Motors drive through single-
reduction spur gearnng. They are sup-
ported by the axles to which they are
geared and by resilient nose suspensions
on truck transoms.

TRACTION ALTERNATOR - One GTA-11
traction alternator is engine mounted. It is
an AC, single anti-friction bearing, sepa-
rately excited machine. Qutput 1s rectified
by a full-wave recunfier.

CONTROL - Raillway-type single-station
single-unit conitroi ic basic egquipment.
Control devices are grouped in dust and
water tight steel compartments, fitted with
access doors. Reverser and braking
switch are electro-pneumatically oper-
ated. Contactors are magnetically oper-
ated. Circuit breaker-type switches are
used in control circuits where overload
protection is required. Transition and field
shunting are not used.

EXCITER - One GY-27 is gear-driven from
the traction alternator and provides con-
trolled excitation of the alternator field.
BATTERY CHARGING GENERATOR -
One Type GY-27 generator is gear-driven
from the alternator and furnishes power at
regulated potential for battery charging,
lighting and control.

STORAGE BATTERY - A 32-cell lead- acid
battery is furnished for startirg the engiie
and supplying power for lights and other
auxiliaries when the engine is shut down.
EQUIPMENT BLOWER - Direct-driven
blower supplies ventilating air to the alter-
nator, rectifier, auxiliary generator, exciter,
and traction motors through platform duct-
ing and flexible connections.

GROUND RELAY PROTECTION - If a
ground occurs, engine speed returns to

Running Gear

Consists of two, three-axle lateral motion
swivel lrucks. A tandem motor arrange-
ment provides low weight transfer and
excellent adhesion. Centerplate load is
distributed by the "“floating bolster' to four
rubber mounts which rest on the truck
frame and provide controlled lateral mo-
tion. Truck frame consists of cast-steel side
frames joined integrally with structural
steel shapes by electric welding. It 1s
supported by alloy steel coil springs over

the journal boxes. Friction-type snubbers
damp vertical and lateral oscillation.
WHEELS - Solid multiple wear, rolled-steel
of 36-inch (914 mm) diameter, 2-1:2 (63.5
mm) thick nnms. The wheels have AAR
standard tread and flange contour.
AXLES - Forged carbon steel to AAR
material specifications.

JOURNALS - Equipped with sealed,
grease-lubricated roller tearings. Guides
are lined with renewable wear-resistant
plates.

idle, power is removed and visual as well
as audible indication is given.

SENTRY WHEELSLIP CORRECTION -
Wheelslip is automatically detected by
comparison of output signals from speed
sensors located in each traction motor.
Slip is corrected by automatic application
of sand and reduction of power.

PEDESTAL GUIDES - Renewable wear-
resistant liners are bolted to pedestal
guides.

CENTER PLATES - Equipped with renew-
able wear-resistant liners and arranged for
lubrication.

SIDE BEARINGS - Provided with tenew-
able wear-resistant wear plates.

SAFETY BRACKETS - Prevent slewing and
permit the trucks to be lifted with the
superstructure.

W



Operating Controls

Controls and instruments are grouped at
the operator's station and switch panel
and gage panel in the operator's cab.
OPERATING CONTROLS:

Master controller with ‘throttle, reverser,
and dynamic braking selector levers
Engine control switch

Brake valves

Sander valve

Bell ringer valve

Air horn vajve

Window wiper valves

Circuit breakers and switches
Emergency fuel shutoff

Emergency engine stop switch
INSTRUMENTS:

Brake gages

Fuel oil pressure gage

Engine intake manifold pressure gage
Lube oil pressure gage

WARNING INDICATORS:

Low engine lubrication oil pressure —alarm
bell and green light

Low engine water pressure—alarm bell
and yellow light

Crankcase overpressure—alarm bell and
red light

High engine water temperature —alarm
bell and red light

Wheelslip~buzzer and white light
Engine shutdown-alarm beil and no
charge light

Ground relay—alarm bell and white light
Battery not charging-alarm bell and bilue
light
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Alternator overioad -alarm bell and yellow
light

Rectifier overtemperature —alarm bell and
red light

Power reduction-yellow light

Accessories

AIR FILTER (BRAKE SYSTEM) - Centrifu-
gal, with replaceable element and auto-
matic drain valve.

AIR FILTER (AUXILIARY AIR DEVICES) -
Centrifugal, with replaceable element and
automatic drain valve.

ARM RESTS - Two. window mounted.
AUTOMATIC DRAIN VALVES - One at
each main reservoir.

BELL - One, stationary, wit1 air-operated
ringer and operating valve,

EMERGENCY BRAKE VALVE - At helper’s
Station.

EMERGENCY FUEL SHUTOFF - Three,
one on each side of the underframe and
one on the engine control panel.
EXTENSION LAMP RECEPTACLES - Two.,
in control compartment and engine hood,
with one lamp and 35-foot cable.

FIRE EXTINGUISHER - Two, five-pound
dry chemical.

FUEL GAGES - One on each side of
locomotive near fill pipe.

HEADLIGHTS - Electric, at each end or the
locomotive, Each consists of two 200-watt,
30-volt, sealed-beam lamps. Dimming
control is provid.d.

HORN - One, air-operated. single-tone,
INTERIOR LIGHTS - Electric, for operating
cab, hoods and instruments.

MARKER LIGHTS - Four, red, single-
aspect electric lights. two at each end of
the locomotive.

SANDERS - Eignt, pneumatically oper-
ated, arranged to sand ahead of the lead
wheels in each direction.

SEATS - Two, swivel type, with back rests,
adjustable for height and located to enable
operation in either direction.

SUN VISORS - Two, adjustable-type.
WATER TEMPERATURE GAGE - 'ocated
in engine cab.

WINDOW WIPERS - Six, air-operated,
mounted on front and rear windows of
operating cao.

Locomotive Brakes

AIR BRAKES - Schedule 26L with 26F
control valve combined independent
and automatic is basic equipment, Com-
pressed air locomotive brakes may be
operated either independently or with train
brakes. Connections for furnishing com-
Pressed air to the train brakes are provided
at each end of the locomotive.

COMPRESSOR - One three-cylinder, two-
stage, water cooled engine-driven air
compressor furnishes air for the locomo-
tive and train braning systems.

Compressed air displacement:

Idle engine speed .......... .. 107 cfm
(2860 liters /min)
Full engine speed .......... .. 236 cfm

(6690 liters : min)
RESERVOIRS - 40,000 cubic inch (655
liters) capacity for storing and cooling air
for the brake system.
BRAKE EQUIPMENT - Hrake cylinders are
mounted on the running gear and operate
equalized brake rigg.vy, which applies
braking to each driving wheel, Adjustment
is provided to compensate for wheel and
shoe wear. There is one brake shoe per
wheel,
HAND BRAKE - Located in the operatar's
cab for holding the locomotive at standstill.

Modifications

ADDITIONAL FIRE EXTINGUISHERS - To
meet requirements. -

ADDITIONAL FUEL - Total capacity can be
increased to 2000 gallons (7570 liters).
ADDITIONAL RESERVOIR CAPACITY -
Total capacity can be increased to 50,000
cubic inches.



ADDITIONAL SEAT - A third seat in the
operating cab.

AIR CONDITIONING - For operator's cab.
ALKALINE-TYPE BATTERY - Instead of the
lead-acid battery.

BRAKE CHARGING AMMETER - One, on
back wall of operator’s cab.

BATTERY CHARGING RECEPTACLE -
Can be mounted on one or both sides of
the locomotive for battery charging from a
wayside source.

CAB HEATERS WITH DEFROSTERS - One
or two can be installed in the operating
cab.

CAB ROOF VENTILATORS - Adjustable
for either direction of ope ation.

CAB VENTILATING FANS - Mounted in
operator's cab.

CAB WINDOW AWNINGS - On each side
of operating cab if maximum equipment
diagram permits installation.

COLOR CCDING - Applied to pipe con-
nections according to requirements.
COUPLER ARRANGEMENT - T2 meet
requirements.

COUPLER HEIGHT - To meet custcmer
requirements.

CREW LOCKER - In operator's cab.
DYNAMIC BRAKING - Equipment for brak-
ing electrically, using traction motors as
generators and dissipating the electric
power in forced-ventilated resistors. Inter-
locking prevents application of locomotive
air brakes during dynamic braking. Dy-
namic braking is overridden during
emergency brake applications.
EMERGENCY SANDING - In addition to
manually operated valve, sanding can be
automatically initiated by an emergency
brake application.

Vacuum Brakes:

(A) Vacuum or Compressed Air Train
Brakes ~Schedule 28L-AV1 independent
and automatic locomotive compressed
air brakes. Six-cylinder compressor-ex-
hausters are recommended for locomo-
tives which will also haul compressed air
brake trains.

(B) Vacuum Train Brakes ~Schedule 28L-
V1 independent and automatic locomotive
compressed air brakes and vacuum train
brakes.

Alternate Air Brake - Schedule 26LA
instead of 26L.

FLANGE LUBRICATORS - Four or eight,
attached to runming gear. (Availability is
dependent on truck configuration.)
HEAD-END POWER - Up to 15 kilowatts at
75 volts for caboose. Up to 400 kilowatts at
1500 volts for air conditioning and train
heat.

HORN - Customer’s choice instead of
single-tone horn.

HOT PLATE - Electric, in operator's cab.
HUBODOMETER - Axle-drive, for distance
recording.

ILLUMINATED NUMBER BOXES - Front
and rear.

INCREASED LOCOMOTIVE WEIGHT -
Heavier axle loadings for higher adhesive
weight.

LEFT SIDE CONTROL STATION - Control
station at left side of operating cab with
front (low) hood leading, instead of right
side. Controls can also be located on either
side with long hood leading.
LOADMETER - To indicate order of magni-
tude of the tractive effort being maintained.
LOCOMOTIVE OVERSPEED PROTEC-
TION - Returns engine to idle, automatic
brake application.

LOVY WATER LEVEL ALARM.

MARKER LIGHTS - Multicolor available,
two or three color.

MOTOR CUT-QUT SWITCH - Any traction
motor may be cut out individually.
MULTIPLE-UNIT CONTROL - To enable
the operation of two or more locomotive
units from one operator's station.
SAFETY AND/OR VIGILANCE CONTROL
- Foot-suppression or other safety and/or
vigilance controls to give a service train-
brake application and return engine to idle,
aiter short warning period.

Compressor-Exhausters Available

6-Cylinder
Compressed Air (two cylinders)
Vacuum (four cylinders)

SPEEDOMETER - Electric, with provision
to compensate for wheel wear.

SPEED RECORDER - One compination
speedometer, speed recorder and ogom-
eter.

SUN VISORS - Additional, fully adjustable
sun visors for the operator's cab.
SWITCHMEN'S END STEPS - At each end
of the locomotive.

TOOL BOX - Cantaining emergency hand
tools.

TWO-STATION CONTROL - Two control
stations for operating from either of two
diagonally opposite positions.
WATER-COOLED AIR COMPRESSOR -
Three cylinder available.

WATER COOLER - Either an electric cooler
or an insulated water tank.

WAYSIDE LIGHTING - Receptacie on one
or both sides of locomctive for lighting from
wayside a-¢c source.

WHEELS - Diameter—to meet require-
ments, from 36 inches (914 mm) to a
maximum of 40 inches (1016 mm). Type -
Steel-tired wheels with locking rings or
extra thick rims for later application of stee/
tires by the customer.

Idle/Full Idle/Full
Engine Speed Engine Speed
Cfm Liters per Min
69/161 195074500
2761644 7820/18240

“y
11



Yy O O - X0
- uunﬁvw; - -f4-1-1- o o el ko N I N U O N O N A O O O O NRNE AENEN
--f-t-+1-1- DS A O O o o etk o Bt O B EEENRN Al - -t-1-1-+1-
o e o
11— 5 I T 6 -{-t4-H-- - -1 -1 -1 1- mw
D I 43 =111 ~“1-{-t-t-t-1-1- B O ) O e B L 18
EREEREEEEERE NN e - e B o o O O I O oao00s O O N
R o A4 U N A O O O O O O O I O _ A _ 10 Bk NN
S 5 oy I I hs 1R
Fad) A RN I - I
AR ] - +t -t -+ mEN TS
HN S RN -1 -1-1- faal
pr A NP N I 1 I - / RENER KNGS
1Y f-8-pich Bl dlch Bihlid FARER RN S
-1k Bt e ok bl hio T ezl S N ; - - - f 4 R
mml I TR g 0 I O RN 1|1 - hdNER
S H r 0 0 o 1 / - 1+
e =1 1 R Dlun . qalc 1 HENREN
w1 IH SN Kb Umm b _lelini - - IJN.I /
--Mw.ﬁ-lwl..uzbdz.m.l%w- 151~ - - | BEEn 1
I,IA.IMIDM. _ T Laqpui - / T
<t = 3 i - I - BERNE y AN R J | feo)
= U L0 ] =] / 1o
llquvD;ﬂu i - - -1 ’ A / %
SANEES NN [~ -1 I -|l\m11 4 |ri-1-i-

1

|
;
B
AN
rod

7.
N
-
U
[appa

b AR S A S X1

]
|
[AY
|
]
]
|
_AnnntuT

o
—

W\
N
A,
N
N
74
™.
K
|
J
Alanp
ot

1\
\
{
\
AN
s
M

I

1

|

|
Ll1iann
T4 %

- - A T - 1
T sn SELUN N I \\ \\ -
- - T _ ERNYIRER 1 _ _LT. ] 1A A
T PR mlln A - ZHRS
T I - e e - -
- - Y : 1 L _{— - 4 . . .

fad a¥a
+UJU

150
pié)
1
I
]

18/€/6 0 Uoisiasy

suo|siat duy g1/ i ‘YR L N "
g Yuy 1 ooIXoL V'8 AN TAGYLIDINIHL. NYLNMOD DI¥1D313 1YHINID (3 -8) V-1Z$-N4



LLO9OLHLY

301
KRUF

1

.

41H106077

T

r3

- AR ENENENN SERERER NN H 0 0 O O
ERIEs

S S 0 T I O O O O B O D S O O O O I Sttt b e e s T O R O U O O A OO O RO M i W

[ FINE QNI G DU B SN SN - . PR (Y Gy QU RSN S QY DR U B N ¢l P S PR Y D G S N N S —|- Py . P QU U D N — . SNy QU N DN S N D R f Do JEuy QUL (U NUN Wy Uy SN N DN GENG DA SN

NEERENERENEEE O O O T S A O O D O i e RN Jobdls
$H + B |-l . 3 |

il e e a4 9 1 A O I A A et - 11Ut - -1 s i i B O 11 1t 1 it i1 - it Atk bl It et Bl B - =111 A e i e o e o T e - =
N A

IS 0 o O, <Y D AR S N N NN NN AN I N 5 O O O O O O O

N N R U6 ; =4 N N O O U Y O ARENNEN “I5 mﬁlxlucil|y|-'| lollllli|l|i-||\lllt; [ S S O O I S 5
o C Al b A e - 1] _ .

Irlﬂ.JJﬂml-claxll |l<1u»|l,--ﬂuUTWilulxtnlu - \ . EEERN
r.:?ﬁlrlﬂu|>‘|S|x‘ilnr-ﬂv/_an)ItllwllAII,I‘Illnlllt;.ll 1T v 1t re N

= —{—{eh > wh-{nt- ¥ 1o

Tlﬁlr_...'h-lilllloxur»»lfy S IO T ) RS SN N O O N [ | WY DR DR JE U G Y N S Gy Y - -t -1ttt} | -1 - - [N PR g G S G

- yten ot e SN o e I O OO 1R o - {VCas JNN N NG Y SO R O O - -t A= - J N W O —_{- -

|llrw.meM.._ll|mx-yﬂ|,\| - -1-lat = < 00 O O O O OO O |ll'n|I»|!|lu\|nl-»lutlrl!lnuliqir S I S O

C N L I i

lulﬂ.—.”..‘ly.w..kmgywlitl‘ T~ AHM.A._I- Iwkl_ - -1 17t N 0 e T - -

eSS oI TR R B 0 O =

5 B = - e o

B e o] REANEREERE d_ = SpolcaEnNaERERRERIREREREDR e doba b v e bbby o NN
bl ] Ed . -

- ‘_,JEL 1= i1 11 rr1-ti1-i11i It it 0 i et Bt O 11 b o e e At e O O R i o - i
(5]

I
i
SPEENLRE:

d
e N } A NN R T N R O O O O O Y I
Sl T = T 1 O o A O D e o o R -
i & % :
-1 wlr i (o] KI it 171 i i B ft Sl Gt Sl ol 8 -T7 - e T 111ttt 11~ -
~{—t-{—t— - —f—y-4- —t-1- - o ek Rl B St S B B B S B S s i, g S5 ) B B Bt e S S [ S . BN T T S N - e w..l\l g o=
- 1 N O 1. S OO O I . I -
o i T o B Bt O o I B et > il e 3
. . g VG U N S DU G N S S O L i 'lynlll.lul\\\ll . J N SN G N O O S o - - _ -
) N G S N N S U U N NN N G I O O _ . _ JE 55 -t N0 N IONN VN N NN NS N D O OO O S A O O OO I W G AN D DAY G S A - . - . —{- Jy
P
SR R e e e I e e e e e - TEr
- s
EEEEEEE T ElNE n I rrtrrrryie TVrrrrrt i 1 - - ] gad
] —_— i N
-1 A B — 1T \\\'lv’llIlll'l']'ll"l'l"l‘l'\i&||.\I|ll 111711 - LI
3> tr
l-|||.r||r||l..|l,‘.\.\.\ R UG VY U N NN N PN Y O i B S B S NI ) (R U VRN SHND GNS N NN JNNG NG NS DN BN SUNG SN O IO DO IO NS O O O - - oy - - [ g . -
ol |
B S N N —1{- =t~ [N N SR Gy NG . JE TG G N N O B Tt Sl B S0 SN IS S SO U U UG G VN NN NN OO UG G AN U SN NN NN O . T - N Ty W —
[0 S T N ) Y e SRR R RERNEREEAERN - ) N N (A O G Y O O O O N O Y N Y OO O O O O [ N G 0 O O G L SN T Sy o - -
[vlll N HEN _
ol St St S S S ) QUG N N (G Y SRS NS O = o el ] PG QN N S SN S [ R U N Uy (N D N Y S T N D G ) D ) S B -
]
o Bt o S G U O N GRY Y (0 - l!.’.ﬁ”[ - Y S . B ol G el o KR ey SN0 N Ry S0 Gy QU Wy N JUN G N N S S - -t
[N T D G SN DU SN DN [ O S = [ [ G U U O A I Uy G Y G Y O - - -
U JE N S D N N BN SN — I UG Oy S P o I SN N G W P S -l - JE S DR S —
A A TS EERNREAREEE RS N a7 N AT - AREENRN _
|~
[ O N = =-{-1-1- - Y O L g ) Y O - N SN S Y o o [ S04 6 D5 D) [N SN NN N N OO SO N UG O (N TN A S o O - a4- J.&
Y S U N D SN G VU N D N Y - Y I S DG O - JRN [ NN S U Y N I oy o S N N O SN G G Y T o o - [ QS G
1[' —— e o e e
T iTrrlrrt - -1 - e it St et 1"t rtr1trr 1ttt -t—t— 1T 1) 1t ‘.v“.“hll,lA" 111 - -
4 . 1 - S S GG G OO IO O O JEG N TR NN NS SNV U U DN SN SN N SN Y SN AN OO O O O OO O N SN A VN N Y S DD e o=t o A - | 1_
[I

A B 8 e A AR e e A AR
») p e
e ES -+~ -t e = -1t “t--11 - - 11 - -t
e A HE- -,Huumpnuummwmo»ﬁucaugamuyT sk - :
| HEE R - |

'S’ AN "AGYLDIINIHOS TANYIAOD DINLI3INI 1VHIN3D RN e o



T ]
o IeRE F Y e B 0 L0 €002 O S T
i Y U U O IOt L O . - _ i N = I O O I L = .
R O OO O O O & i RERENN _ L =l RN
HHHHMNI||-wwu|s T O O O O I I O O Z “I2)C NN
—t—dfg_f_ o =11~ —1- [y Y S W —t 1§ -1 — —3-1- ) S S R - b4
0 VR UG DU S ) S G DY O s 7 (N N O - PG D O Y O O n : -
-t -~ - - - - ~4- - -
- I S P B — - D
e e e e RIS - -+ 123
oo} U,.nu - I - - faill
I S O O o O L e S 2 - N S - - - S = 2 pu v
- ,mma.rlwmnv A4 | - RSPy
42 ,U‘CDT| e el e o ~1=f- -t -1- \ I-11- -1~
—4— S B s o ISR AN Bl Y B W Uy o 8 G DN DG I |—1—i- - — -
[ - 1 "
I s o 0 0 B H /g | - U 1
@M%E(u@ - i -
- =l i} .u Lf
..WD._TI-I L~ <C 1=t - X
-1 @l= H & o
ot 1 1 -
IRSE = L
o S @ q ]
TIH - vjep | doig - - =111
P Ry Dy - -} -
[./ 1
REREN - Sy _
= -« i
L N - I
_ N g
. ] q — o
-t-1-t-t- -1- =1~ -+ E
- - “+-HN
=
llw,lllr, Tk |- ./_.w =
- % |
s [ -y
. i . Ll - = . - 45 I T T T Tt - -
¢ — Lo
RN - 1. _ _ _ S
S N N O O O S . Wr — et - =
B T O O O O _ . - - N N
. - — N\,
. | J Y S O O d 4 \
J[HoLpiA (oot SR N & B N s I I (] 4 Z
SRR HH{ L1 - lm .III - HHI..':I £ D
= - 3 U I <t At
Hi -4

18/¢/

6 C UOLSLA3Y




T T T

: Iwmw.:?_im. A A A R A . I

e : e O S
[l'l““.’llﬁ"l' et o el 17 - T rrir1rrue1it i+ —4- - '-“InV‘i

LR LY
!
1

]

Nyl

i
|
l

i
i

Airth 21 dninl

R PY AN W YUie (A

|
'T"' biligyae

[}

A.:‘l

RLEC IR L
A NdoVad s W1 Fal\]

Ll yan !

|1 EYY

|
|
|
I
)
|
|

granl hdrrin

T
i
I

0
Ao}

Gr=rH LAl
JTTUTQEARRTT
36 LUHEELU DI

A1

cHERA
harTEY

PANTEC AT Ui
1
'
]
1
|
b
[}
T
!
I

t"'!ll" i

NiT
= ] -1 1
B S S 1=
4B >: 4 -
— D
T + +HFH S
~ _ - b
- & ] T I v 58
—_ y
- Q - - ERD -
23 — ~ - -
D
~{Ov1 ] \l 1 -
- o—L... om /]
o . 1 - 4 Fas)
— _j- _ = £] [5)
wh - 4 4 -
[~ RN s 10 -5 4 [
- ol e b vl ot 1o 5 U 11 - _ =
- 17 CE A1 G QN G S 1 A |
- T -1 _
- ) A7 b
=3 - I\.ﬂl S
_ - W_.l.l A1 -]
ERREREEEN EENRN =+ > | -
> o - ~ s
— b —_ p-
. . 1 .\.\\ L - &
- ) S - t)

| puigm |
a3
|
I
1

V1S
\

1

qu

18/¢€/6 0 UOLSLA3Y

FUOIBIAHT WIL: a1l /T NDtvny




e O

—— — =

PO B

| SR rar e

,]‘ ..4 Aﬁ: i I TR
T |
!
L | ;
h—, i T_ i .
l siiliEllsgse: | .
1= S e
U= e s |
Y*I Mm ..r\..Hm ,ﬂﬁa.. T 1 ¥ HEIEH 1 ¥ I
1 fa2p TLaomv_ .
A
._ waLlfl H 1 ! 1ir !
! L |
iy
o .:MO.HM:,E
L) ey i e g -4 4 §- 1 i 334 BS% . g 4+ 8.
7.0:.:&0
= i W ORH i o
TR 1 H ' HTHHHHE L
a5 _ _ _,_ 1 FL 88 ﬁ . SERRATRASY { ] A“v r SEpaRS Sead
- 1 T
_ | n\wmwr oy 1 (LU H LT i _\\L_\ i
~_ T mLV rur \\\J\‘l i
il I Rttt
! H 4 i ....\x&vT Y L
e p ARt dmRase s et AR A
il Bt am| |
L 21 A H : w 4 fw
_ _ il | | :
il : fitl iier
i it! | Hlh | £ ‘ x+ HE B
SR LI ittt i) HIELL
12k m iy v 1k
s | Sl L e
»_ ! oo T IR
i i ittt 1 iRt HH ot
it 1 ! | “.“ :
I ! * HiHHIN HHIHHE
At Bl i Q0N R AR
i ARG _ o T T L
b st sl g .wy_ S 1S sSlisihhsti s
I datl s S LS LSl sl S 1S
i " I AT il Himih i
! i H ! | s : H |
L it i il L IR |
| “ | | LIDTdL ] ﬁwj_ T h
i Al _ , i Ny I
| ; 1! 3
Sl ! | “ i | L

e i by e

_L
|
:
|
|

41H 119343



Appendix C

Item 2
Sheet 1
SUMMARY OF LOCOMOTIVE FAILURES FOR DFH-REPOWERED LOCOMOTIVE FOR THE YEAR 1985/86
See notes on Sheet 4 attached
Locomotive Failure Components Rate of
Total Cooling Compressor Wheel Total Failure

Month Kilometrage D/engine Transmission Electrical Btlakes System Bogies & Exhauster Slipping Others Failures per 105 km
July 125,157 1 4 4 - 4 1 1 - - 15 12.5
August 111,227 - 3 1 - 2 - 4 - 1 11 10.0
September 120,825 2 2 2 - R § - 7 - - 14 11.7
Quarterly Totals 357,209 3 9 7 - 7 1 12 - 1 40 11.2
October 154,798 3 5 1 - 1 1 1 1 1 14 9

November 108,190 1 1 3 - 2 -~ - 1 2 10 9

December 145,470 5 4 6 - 2 - - - 2 19 13

Quarterly Totals 408,458 9 10 19 - 5 1 1 2 5 43 10.5
Half Year Totals 765,667 12 19 17 - 12 2 13 2 6 83 10.8
January 105,137 7 3 ] - - - 3 - 1 15 14.3
February 126,621 1 - 2 - 1 - 1 - - 5 4.2
March 114,176 7 1 2 - - - - - - 10 8.8
Quarterly Totals 345,934 15 4 5 - 1 - 4 - 1 30 8.7
April 141,395 1 - 1 - - - 1 - - 3 2

May 131,920 1 4 5 - 1 1 1 - - 13 9.8
June ' 123,050 2 2 5 1 - 1 -~ - 1 12 9.8
Quarterly Totals 396,365 4 6 11 1 1 2 2 - 1 28 7

Half Year Totals 742,299 19 10 16 it 2 2 6 - 2 58 7.8

Yearly Totals 1,507,966 31 29 33 1 14 4 19 2

[-3]
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Month

July

August

September
Quarterly Totals
October

November
December
Quarterly Totals
Half Year Totals
January

February

March

Quarterly Totals
April

May

June

Quarterly Totals
Half Year Totals

Yearly Totals

Total

SUMMARY OF LOCOMOTIVE FAILURES FOR DFH CONVENTIONAL LOCOMOTIVE FOR THE YEAR 1985/86

Locomotive Failure Components

See notes on Shcet 4 attached

Cooling

Compressor

Wheel

Total

Appendix C
Item 2
Sheet 2

Rate of

Failure

Kilometrage D/engine Transmission Electrical Brakes System Bogies & Exhauster Slipping Others Failures per 105 km

186,651
206,637
202,786
596,074
215,698
211,247
146,272
573,217

1,169,291
184,755
185,897
178,238
548,890
176,285
142,582
174,676
493,543

1,042,433

2,211,724

17

6
14
37
20
17
20
57
9

9
12
25
46
10

8
13
3
77

171

15

20

ot

26

14

23

20

43

10

15

28

16

12

34

18

23

75

32

32

38

102

177

15

21

40

76

20

18

22

60

136

313

18

9

11

12.6

14.9

15.2

26

17.9

15

11.3

22.°

13.8

11.4

12.9

12.6

12.2

13

14.2



Appendix C
Item 2
Sheet 3

SUMMARY OF LOCOMOTIVE FAILURES FOR U30C LOCOMOTIVES FOR THE YEAR 1985/86

See notes on Sheet 4 attached

Locomotive Failure Components Rate of
Total Cooling Traction - Wheel Total Failure
Month Kilometrage D/engine Electrical Brakes System Motors Slipping Others Failures per 105 km
July 80,498 - - - - - 1 - 1 1.5
August 78,754 - - 1 2 - 2 - 5 6.4
September 73,071 1 1 - 1 ’ - 3 1 7 9.6
Quarterly Totals 232,323 1 1 1 3 - 6 1 13 5.7
October 65,303 - 1 - 1 - 1 2 5 7.7
November 80,376 1 - - - - 3 - 4 5
December 73,990 1 2 - - - 4 4 11 15
Quarterly Totals 219,669 2 3 - 1 - 8 6 20 9
Half Year Totals 451,992 3 4 1 4 - 14 7 33 7.3
January 57,427 - 1 2 - - 6 1 10 16.7
February 65,433 - - - - - 2 2 4 6
March 70,546 1 1 - - - 12 1 15 21
Quarterly Totals 193,406 1 2 2 - - 20 4 29 11
April 70,487 - 1 - - - 2 . - 3 4.3
May 78,329 - 1 - 1 - 9 - 11 14
June 67,273 1 1 1 - ' 1 3 - 7 10
Quarterly Totals 216,089 1 3 1 1 1 14 - 21 9.5
Half Year Totals 409,495 2 5 3 1 1 34 4 50 12

Yearly Totals 861,487 5 9 4 S 1 48 11 83 9.6



Appendix c
Item 2
Sheet 4

NOTES ON LOCOMOTIVE FAILURE SUMMARY

1. Failures on Chinese engines include leakages (water and o0il), cracking of

pipes, damages to crankcases, cylinder heads, turbochargers, etc.
2. All failures on MTU engines are due to airlock.

3. Failure rates on conventional locomotives and repowered locomotives

(excluding engine failures) take the same pattern.

4. All, but one, engine failure on U30C locomotives have been due to

crankcase over-pressure (COP).

5. The majority of failures on U30C locomotives are due to wheel slipping.
These locomotives are equipped with a motor speed panel which detects
wheel slips and subsequently reduces engine load so as to protect the
locomotive wheels and rails. Such equipment is not installed in the
other locomotives hence wheelslips don't feature as failures though the

locomotives also do slip.

6. The majority of wheelslips are due to wet rails (oily or when covered

with dew) lack of sand (finished) or blocked sanding system.

7. Other failures includes:
(i) Insufficient fuel.
(ii) Pailures of other auxiliary systems like heat euchangers, leakages

of preheating boilers, etc.



APPERDIX C
ITEM 3

. ¥
T ZAMBIA- RATLWAY.” AUTHORITY IAINTENANCE PLANS

HEAD OFFICE

MECHANICAL ENGINEERING DEPARTMENT

Ref. No. TZR/0/84/1
Date: 23rd June 1986

ANNUAL MAINTENANCE AND REPAIR PLAN FOR LOCCMOTIVES, ...
ROLLING STOCK, EQUIPMENT, POVER.SURPLY "AND “AUXILLIARY, .
PRODUCTION FOR THE YEAR 3986 =87

1,0  INTRODUCTION

1,1 The production plan for the Mechanical Engineering department for
the 1086/87 financial year is as laid down herebelov. This plan
has been worked out teking into consideration past experiences and
existing pmbim in production, the gtate of locomotives, rolling
stock and equipament, and Jevelopment projects in hand.

1.2 The targets that have been worked out are in accordance with the
demand of the traffic plani ' 1f the traffic plan is to be success—

- fully implemented, it is most important that the targets as set
hergin are achieved. It is the duty of every supervisor to ensure
that these targets are met.

1.3 All monthly production plans for the workshops and other units
shall be based on targets set out in this plan. Detailed month
tg month plans may be varied according to undulations in monthly
traffic levels. However, the overall quarterly and half yearly
plans must agree with the targets set ouv’ in this plan.

1.4 On the fulfilment of production plans in previous years, it was
obgerved that some of the bottlenecks to production were within
the gapability of the various units to overcome. Examples are
supply of tmber or paint for repairs, items which are évailable
in the local market. It is hereby re—emphasized that timely measures
have to be instituted to ensure that such oottlenecks are overcome in
time.

-



1.5

1.9?

1.7

1.8

1.9

1.10

1.1

-2-

‘rhc neet of conventiqnal DFH locomotives is now over ten years

Regulatim mcrni.nz repairs on theu locomuv” requirea
thst tfuvy rep~irs be undortaken wuv 4)‘ yem. 'rhi.s has ‘ot
baen done {n the nast. If these locaotiven are to continue
rumning, all the schaduled heavy and nediwa repairs have to be
fuifilled without fail.

To mod un repn:l.rl of, }oeo,-otﬁ.m. Ahe intmhmaeablo componant

[P D] t .z, “q"v_ g TR T
pooL-hu td..bt brought, into miz pm. . Bach L'

. 'f," e

special progre-o for the. consolidntion or ﬂ\e mterchangeable
component pool.. (ALl repair detentiom tim as w'ovided for in this
plan. asgume existence of this pool. end these have to be strictly
adhered to.

Repairs on coaches and wagons has bcen Iagging behind. Moat
coaches. are overdue: for heavy repairs and a mge nmnber 4
vaconnaremrduatorheavyandndimrepairs Safety:ln
operations demands that these repairs be undertakel le. Rach
workshop will ensure that the targets for repairs of coaches ‘and
wagons. ire fulfilled without faj.l.

Nodification wark of fitting container retainers on all DSO
wagons and replacement of clamps will continue to be undertaken
as part of. medium and heavy repairs.’ - This ui.ll continue until
all DSO'3 and flats are fitted with the retminers.

An interchangeuhle co-ponent pool for wagons, in particular
bogies, -unt be moudatad to -speed up repairs. Repairs on
boggies shall. :oceivn special attention as this haa ‘been a
bottleneck in wagon, repairs.

Repairs omn refrigerated wagons was not undertakan as required in
last year's production plan. The condttion of these wagons has
thus continued to detericrate. It is epphasized that the provi-
'sions- as per this plan sust be mlﬁnad

c-

Repairs. of. accidant wagons. is intended to regain this important

’ asset. . Iy, the past, this. ot cetivity has been atforded secondary

at:tcntipn. 1t should: be: given the attantion it deaerves.

vee3/.



1.12 The working efficiency of vx;rkshops depends on the quality of various
..vorking equipmnt, and to keep equipusent constantly in good condition,
they must be naintained well. Repairs as. envisaged in the plan must, be
 fulfilled.

1.13 Workshop buildings. are also in a.bad state. Roofs are:lsaking,
‘ gutters are worn out and chimneys need replacement. Work-on these

must be carried out d(n'ing the planned period.

1.14 Auxilliary pxjodqction‘.and pover Bupply hav:e in the past been
fulfilied satisfhctority. This trend should be enhanced.

1.15 Detailed provisions and‘_explnnation&o‘t‘ the plah are as follows:
2.0.0 LOCOMOTIVES

The verious parcmeters of the 1986/87 production plan for

locomotives are as follows:

2.1.0 Conventioral DFH locomtivés and motor trolleys

2.1.1 Maintenance and Repair:

Description Repair ‘ NUMBER OF LOCOMOTIVES
Class
TANZANIA ZAMBIA TOTAL
REGION REGION
Intermediate " ’
Inspection A 110 64 174
Light repair B B 26 15 a1
Light repair A c 14 11 25
Medium repair D 10 5 15
Heavy repair’ E 2
Accident repair G 2 1 3
160 HP trolley
repairs T 4 4 8

B.N. The 160 HP motor trolleys belong to the Civil Enginecering
Deparment. Each PME will liaise with the PCE in the Region
on the vithdraunl of these trolleys for repair.

vood/.
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2.1.2. Det’e’ht;toh tims for locomotive repairs.

2.1.3

. 2.2.0

2.2.1

2.2.2

Thege are limited as followa:

—
* 1

Description } Repair ";Al‘louahle' detention time |
o C e - |l Class in days (maximum)
Inter pericd inspection A 3 |
Light Repair B B 6 3
Light repair A | 3
Mediun repair ‘ D |50)]
Heavy repaif - ‘ E ) 90 N

It uhould be noted hefe that detention timeé eideeding -any of the
above provisions will have to be acéounted fori

Locomotive availability:
The locomotive availebility for conventtonal DFH locomotives
ghall be 40%. -

Regveﬂrig and repowered locomotives:
Phase 111 of the repowering projecf has extended to the‘-.gurrent
plan. Locomotives no. DFHZ.BO'and DFH2 93 will be ‘repowered in the

) Tanzania RegioD. The repowering work on the above locomotives

ahould be completad and put into operation by end of November 1986
at f‘the latest. The locomotive body for repowering, including the
hyd;‘aﬁlié‘ transmission units, running geer, compressors and
exhausters, electrical wiring and so on wi‘;l'.:l be worked on in
accordance with the requirements of heavy repairs for DFH

locénotives. oo

The targets for the servicing, maintenance and repair of repowered

locomsotives will be as follows:

| Engine  Repair 'ranzania Region| Zesbia Region Total
Hours 01gsq . )
500 | W/A 42 40 82
1000 \ w/8 21 20 Ay
2000 || W /C 17 i 16 | @
8000 | Wg/DorC 2 | 2 \ a B

AN
=



2.2.3

2.2.4

2.3.0

2.3.1

2.3.2

Detention times.for locomctive cervicing, maintenance and
repair will be-ds followa:.

_Engine hours | Repair Class | Allowable detention time |
. o - o jin dulf(winun)
. 500 .. o /A _ ‘a2
000- . | W/B_ ‘ 5 -
2000 - | w/C 15
8000 ¥,/D 60

Locomotive availability:
The ainimum 'loconqtive availability for repowered locomotives.
shall be 65%. ’

Diesel Electric locomotives
Naintenance and repair of diesel electric locomotives will be
in accordance vith the following targets.

Maintenancs and Repair

(s A - . ]

! Repair ~+'|' Repair |, Tanzania | Zambia “Total
Definition | Class 1 Region | Region

“Menthly | @ 37 34 71
3aonthly . | G3 " 10 8 18
6-monthly - 64 5 4 9

Annual © 5 o o | 0

. é—yearly”' G6 4 3 J\ 7
4-yearly 4 &7 3 ) : 5
'Accident | G 1 1 2 J

t
ALl repaira’i.e. G2 through.G7 will be carried out at the Mbeya
repﬁir shop. Accident repairs for the Zambia bassd locomotive,
DE 1008 will be carried out in Mpika, and those foc DE 1006 will
be pprtly carried out in Mbeya and partly in Mpika or Dar es Salaom.

Detention time for the servicing, maintenence and repair of

,' diesel electric locomotives:

‘These will be in accordance with the following:
' L .

l : T

. Repair definition | Repair Class .Allowable time (dm!B)l
uor_lthly G2 ' 1
3-pomthly c3 1
S-Lnonézly Ga 2
Annmual GS 4
Twa yearly ' G6 6




2.3.3

3.0.0
9.0.1

3.1‘0

3.2,0-

- 6 -

 In the previous year, long detention times were recorded

for casual repairs. part:lcularly related to the

ro—pvoﬁling of wheelsets. With the nov available set

of spare boggiea. this ph»-\omenon should now be a thing of the
‘past.

Locelotive availabiuw
'rhe -;minml loconotive availebj.lity for DE locomotives shall
bﬂ 65%.

ROLLING STOCKS

As already pointed out in 1.7 above. x'epeirs on rolling

stock have been lagging behind p_len in the last years,

and this situetion is not conducive to safety operatione.

Most of the materials reqiired for the fulfilment of the. planned
tasks are now available ex—atom; Only counitmnt 'is now
requireqd to enmsure fulfilment of the, set targeta as follows

Repair of Coaches: .

Heavy | Medium . Light

. ""~Repair Class , 1
Unit Tew Repair Repair . Repair %
Tenzapia Region | 4 36 60 '
! Zambia Region | 4 36 - 54 '
System Total 8 72 . 114
{ '

Repair of Goods Wegons:

~\.Re;.‘;.air Class B Heavy Medium Light Accident
; Unit .~ ; Repair Repair Repair Repair
| Tanzania Region | 149 ; 446 1190 30
Zambia Region . 149 | 446 | 1190 30
: { !
System Total ' 298 | 892 ., 2380 60

NB. All DSO and flat wagons under. medium and heavy repair;
" which are either fitted with container clomps or
{ . imodified wi]l be remodified/modified by fitting in
the retrectible container retainers as part of the

seepe of work for medium and heavy repairs.

ceo?/.
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3.3.0 Repair of Refrigerated wagons - to be read with notes 1.10:

i . %Vagon No.: Body ' ¢ Englne.ggeneratorémmnihg Parts
. o ‘ ! and compresgor !
S K “ﬁ ) " " .
. “Tanzania’ ROO4 *  |Heavy Repair Nedium repair  'Nedium repair
Region . - : '
LE?OSiu | Heavy-Repajr-, - - ".. S "
_Ro12 Heavy Repair .. e “ u
s+ "ROl3 ! Heavy Repair L N
Zambia =~ ROO3 - Medium Repair | " % n
Region ROO7 : Medium Repair . " . "
N ) v . ' .
! RO10 : Medium Repair " ’ "
i y . RO19 : Medium Repair " 5 "

{

-After repairs, the wagons wildk be s*ored. ‘These in Tanzania
Region in Mbeya, and those :'.n Zanbia in Mpika.

3.4.0 Rate of defective wagons' .
The rate of defective wagons shall be maximum 160 vehicles
a day

3.5.0 Detention time for the repair of coaches and wagons (in days!)
shall be as follows:

.. . Repair Class “He a‘a’!r Medjum | Light . Casual
ww~ -~ | Re ‘
' Type - : Repdir | Repair : Repair i
Teae [ '
> A
Coach , i 60 | 12 ! | :
~ i{ t . ‘
Wagon 9 2 s 5

4.0.0 WEEL SETS A

4.1.0 Macﬁiniﬁg‘of wheel sets for both locomotives, rolling stock
and n;otortrolleys will be.programmed individually by each
Region so as to meet the demand for the repair p]_.an .as outlined

above as well as démand for wheelsets from various depots.

d.i.é The monoblock wheels ‘on diesel electric locomotives are falling
"due for fitting new tyres. Instructions in this regard
have already been issued by this offcce. Machining of wheelsets
for DE locomotlve should always be given adequate priority so as
to cut cown on déwntime cn these locomotives awaiting wheelset

'mchining .

.e.8/.
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5.0.0 - POWELL:SUPPLY.:AND vPOWl‘.;R- SUPPLY EQUIPMENT REPAIR

5.1.0 The levels of power generati.on will be adetermined' and pa.
planned .for by each Region. campatible with. the verying . cemend
of varicus stations.

5.2.0 Targets for thu repeair of power supply equipment((digsel
generators and control equipment) are as follows:

Repair Type Unit | Engine ' *Tanzania '@ Zambia | System
Type: Region . TRegion f Total '
Heavy repeir . set  6160A '  } 2 3
Repair Class'3 set  6160A 2 1 o3
Repair Clags2  set 6160A 5 5 ' 10
Repair Class 1, set @ 6160A - 28 . .8 56

6.0.0 EQUIPMEN'f MAINTENANCE AND REPAIR

6.1.0 The.repairas of workshop equipment in the two workshops and
depo‘..sfundar- the Mechanical Engineering Department will be
as follows.. Casuil repairs will be undertaken as per demand:

£
Repair Class Tanzania Region ;émbia Region: System
: .- Total
Heavy Repair ; 7 : 8 .15
Nedium repair 12 ; 18 30
Light repair ' 240 - 240 " 480

6.1.1 This plan does not however include repairs to equipment whoso
complex coefficient is less than 3. Repairs to such equipment
will be programed ind:.vidually and separately by each Regicn.

6.2.0 The repairs to equipment belonging to and used by other
departments/units - the Civil Enéineering department, quarrics,
Construction Units etc. will be carried out in accordancc with
requests/applications for this service by the user units.

Such requests should ‘then be incorporated in the menth to month
workinig plan of each workshop.

6.3.0 Modification Works: The MTU engines used m our repowering
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De‘l:ails of" the -odification work required will be issued
+ by this ofﬁce later in the course of the year. Smlarly
modificatzon work on the injector puup testing machine

700.

WORKSHOP AUXILLIARY PRODUC'I'ION

)w J Vs

7‘1 o *he targeta for anciliary production are as aet out he.remder.
fhm are bmcalh ine same as the previous year a8. th& overall
production task hds rot changed extensively.

&

; | Uddit hntania Zambia Sygtem
— i Region Region Region-
: Forging * Tons. _ | 38 78
bastings Cabt iron |  Tohs 520 ' 500 1020
| Cast steel ' L ', 20 66
‘ . Non ferrous ‘ " 14 ' 8 . 22
| Locomotive spares : Pcs 42,000 42000 84000
l Wagon spares: " - 4,500 |'g 4,200 9,000
l! Coach spares:’ w13 | 1380 2760
| Vagon brake ' blocks. " 38400 | 27600 66000
Locouot;ve brake blocks v 3000 . 3000 3000
Eo:;gen' T " Cylinders 1200 1200

7.2.0 Cantracting of outaide -works:

As and vhen thq. repairs of lmo-ocﬁuana.mlung 8%ock are net
to be atfectod, ‘aach uorlmhop can contract to carry out works

for other custonem inel. uding

govenment departments. parastatal

orgnniaations, provate coopaniaes and indiuduals. Every such ¢
cus'boner shall undertake to provide his ovm raw-materials for

such vorks.

momtim standnrads of the Authority and paid for be

completed jobs are delivered to. the customer.

8.0.0

YA

MAINTENANCE OF WRKSMP BUILDINGS AND FACILITIES

The works: will he costed in accordancge with

fore such

'rhe stats of vorkshop buildings and chmneya was already

mt:!.cned under item 1. 13 in the introduction.
for machlne pits is another problem in hand.

Water geapage

This situation puts

eq,uipmnt, particnlarly electrical syntou and eontrol sequipment to

exposure of destruct::.on.

...10/.
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Each PME shall liase. wlth the PCE to ensure that leaking roofs

are repaired before the onset of ths next raihs Each PME shall also
be reepoxmible for ensuring that broken down chinmeys are restored
during the plan-year. The programjng of thih work will be done
:I.ndiVidually in acbordance with the actual dLate of the facilitzes;

CONCLUSION

The production plan has been worked out bassd oh the demand
of railway operations foreseen during the plan-year. It is
therefore most essential that the plen is iupleﬁented to the
better. It is the responsibii ' *v~ of every unit head/
supervisor to ensure that :lnd:nm‘ uJ. targets set for their
units are fulfilled. '

As a means of keeping track of fulfillment of‘the set tasks,
each workshop shall submit copies of their monthly production
plans to this office for noting and review. At the end of each
mbnth. each mechanical engineering district and each workshop
shall compile a performance report for the month completed.

The performance reports shall reach the Head Office not later
than the 25th of the month following. Failure to abide by this
time table will result in the officeryresponsible for the
respective unit to be dealt with accordingly based on existing

codes on work performence.

Succesaful implepentation of the plem means succesa for the
Railuai. Let all responsible be dedicated to their work and
implement the laid down plan as drawn.

Yours faithfully,

le\\(\\ko‘{p

L. B. J. Choggo
for General Manager

Copy to: General Manager

Deputy* General Manoger
All Heads of Department - Head Office
All Functicnal Heads — Regional Offices



APPENDIX C

ITEM 4
P — ‘ TANZANIA REGION
PW\ C (' ) TANZANIA ZAVBIA RATLWAY AUTHORITY PERFORMANCE REPORT
TANZANTA REGION
VMECHANICAL SRGINEERING DEPARTMENT
MONTHLY PERFORMANCE REPORT FOR THE MONTH OF MARCH 1987
1.0, OPERATION
l.1. LOCONMOTIVE AVAILABILITY
Type of Traffic Dept
Loco Monthly Flan : AP TORM - oo
Daily Hequire NONTHLY PERFORMANCE AVERAGE DATLY SUPPLY
ment
Yombo Mbeya Yombo Ibeya Tanzania .
s B Region
) REI o o | o o H H
N B ghi’ggm ﬁf?a( g?ﬂﬁ&’fﬂ’. ﬁ“%h.—c“’.'g"
H & A & S ==t o H c.mqgaau .—ar:.élr- —~ b
43| d5 SHE 8ol S0 2H 5860 9% SEB 29 9
nal|Ah <Ad o+ bl «a | IR GOoLt Y AN 94 Ar
DFHl 4 1 4,59 [0.39 |65.6 [0.92 40.21 45.8]|5.5 -0.19 |61.¢
DIty &
Repowered 3
(MTU ) A~ 0,99 H0,1 99% 0.99 40.1 199%
sz . l
Conventionsl 8 9.43 |+2 37.8 9.43 |+2 37.8
2
Repowered
(MTU) 6 2.75 40,93 91,8 |5.16 40.24(51.6|7.9 40.69|609
DE 4 A' 4.47 40.29]63.8{4.4740.29638
Total
Mainlins &
Shunting
Locos 12 11 (1778 t2.34 49.4 055 #0.25(55.5 28‘-31-2-57 51.t
Mainline
LOCOB 12-9 +g~34 4'305 906 '*‘0002 56’07 21.84"2005 485
Shunting .
Locos 5059 -0.29 [67.87(0.92 +40.21|45.8]|6.5 40.09|65%
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/
For Tanzania Reglon, in total the daily suppl# of iocomotives
was higher by 2.57 compared to the previous month and higher

by 5.

(1)

(11)

(114)

(iv)

(v)

2. O‘.

201,

3 compared to the Traffic Plan requirement,

According to the Traffic Plan Requirement the daily supply
for D.E.. Locomotives in Mneya was higher by 0.47. However
the dally supply was higher by 0.29 compared to the
previous month,

The repowered mainline locomotives based at Mbeya were lessa
by 0.24 on daily supply basis compared :n the previoya
month but higher by 1.9 compared to the Trafiiec Flan
requirement (considering also thos¢MTU locos which are
operating in Yombo) '

The daily supply of conventional DFH 2 locomotives based
at Yombo were higher by 2 compared to the previoua month
and higher by 1l.43 compared to the Traffic FPlan requirement’y

The shunting locomotives based at Yombo were more by 0.59
compared to the Traffic Flan requirement on daily supply

‘bagis but less by 0.39 compared to the previous monthi

The introduction of a repair team for locomotives under
caSual repair at Yombo has resulted to an improvement of
locomotive availability. During this month the repalr team
also attended the technical inspection, one for W3 and
three for Wéa

MAINTENANCE AND REPAIRS

LOCOLOTIVES

2+1.1. DPLANNED REPATIRS OF LOCOMOTIVES

veedd/ee



2.0, MAINTENANCE AND REPALIRS

2.1  LOCOOTIVES

2.1.1, PLANNED REPAIRS OF LOCOMOTIVES

T | '
gg?i%r DFH~Locos DFH-Repowered DE-Locos Total
: (MTU)
ol [HR|MR|LRA [LEB|TI|WS [Ws (W8 W2 |67 |G6|e5| G4 (63|62 |No | &
2
—g aFlan 1)1 322 0 o 8
3 &
2 Dot 1|1 |4(2]0 13 ‘ 12 |150%
Plan 2 |6 2 4 14
o
b
éActo 013 2 3 |8 57 1%
s |[Plan 102 (3|21 |26 2| |4 |e2
-g q
o
g Waot 1 {1 |4|z2|o| [1]6 2| |3 |20 |90.9%
H oM

(1) The fulfillment of planned repairs in Dar es Salaam Workshops was
1504 due to the transfer of casual repairs to Yombo Depot hence
providing enough time for periodicel repairs’s The repairs were
affected due to shortages of spares and materials as listed.

(11) The fulfillment of planned repairs at Mveya was 57.1% only.
Among ‘the contributing factors aret
(a) Higher casuel repairs = 24 locos were attended under casual
during March at Mbeya, while 8 locos only were attended under
casual during the previous month,
(b) Due to the demand of Traffic operation some locos supposed
to undergo Technical Inspection could not enter Mbeya Workshop.

(c) Untimely supply of spares and materials/from’Dar es Selaam

(d) Some componsnta had to be repaired at DSM Workshops causing
h;&hpr detention tines.



2.1.2, CASUAT REPATR

YOMBO MBEYA TANZANIA REGION
Locomotive Depot Total Compared
to previous
Month

Locomotive
Attended 19 24 43 16
Total
Detention .
{(1ime (Days), 117.5 112;8 23043 +52.1
Average
Detention
(Time Days) 6.18 4.7 5% 36 -1.24

(a) The mumber of locomotives under casual repair in Tanzanis
‘Region was higher by 16 due %o an iiacrease of Traffic
Tonnagés (copper from Zambia) conveyed during March compared
to the previous month, hence some locos due for periodical
repairs could not enter Workshops.

(b) The average detention time for each locomotive attended Ffor
casual repair was reduced by 1l.24 days compared to the
previous month#¥

The long average detention time in Mbeya wad con%ributed by
DE locomotives due to the complex fault finding also was:
contributed by shortages of spares and materials including
awalting of some componsnts from Dar es Salaam Workshops
(wheelsets for DE locos,, valves, power agsemblies and motors
which are normally repaired at DSM Woricshops )%

eveee/e0
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2.1.3s ALLY TLANKED WD CATUAL RNFATRS OF LOCONOCTVE UNDERT'FIY

be

Iocomotive Depot Planned ‘tepalrs Casual Zepelrs
Kumber of Locos % Tumber of Locas| &
Yombo ' 6e2 17.3% 12 33 3%
¥beya 4¢25 22.4% 4419 ~p % U2
Tonzania
Zegion 10447 19.0% 16,2 P .45
2626
Repgir Foint Jagon
1QGQ/R
4
DM %/Shop
4
Yombo
I »

(1) Most of comches are overdue for Medium and Heavy Repairs
such that anly ons coach was attayled for Light Ispair
while much sffoet was put on edium repair and the fulfillment
for Yedium ropairs was ascanplished,

The fulfillment of coach repairs was affected dus to
shortages of materials and spares as listed in the chart,

(i1) The fulfillment of wagon rupairs was satisfaotory thevgh for
Yedium repairs was poor becauns much effort wes put on hsavy
and accident repoirs where £or heavy they overfulfilled and



for accident they accomplished according to the plan. The wagon
repairs were affected due to the shortage of materiels and spares
as listed in the chart.

(111) The Yombo Rolling Stock repair point fulfilled 95 wagons
under Light Repair out of 100 wagons as per plan. The
repairs were affected due to the awalting of materials
and sparea being repaired at DSM Workshops.

3,05 PRCGRAMME FOR MONTH OF APRIL 1987

The tasks conducted in the previous month (February 1987)
will contimue in the month of April 19873
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PERFORMANCE REPOQRT
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14940 LOCOMOTIVE MaLli SY...CT

WORK3HOPS PLTFCRin 'Zh ReFCZET

D 05T

1¢1¢1 CCIVERVATIONAL LOCOMC 217V:S

PAGE

1

REFAIR| PraN | acruan] avi.ge | i-voiTs | 8=tonTa H?) '
CL&#38S DETLTIDN U % FULFIL4.REAMARKS
TIHI J0nL FULFIL MENT
AENT -
A 8 b 1045 26 50% 60.5%
B 1 Q - 14 8705% 93, 3%
c 2 1 - 3 33e3% 27:5%
p_|o 0 - 2 6635 40.0%
E 2 (o - 1 5% 55%
acc. | 1 o - 0 0 de411 in
process
CiSUAL | = 2 o5 97 - -
10102 REPOWERED LOCOMOTIVE
[ w, |5 5 48 30 7
By 2 1 L 13 65% 65%
we |0 0 - 3 150% 160%
rm&: i~ 1 2 - - -
CASTUAL | 9 19 46 - -
1e1e3 DIESEL SLECTRIC LOCOHOTIVE
&> 2 2 9 17 - S0% Fipures ais
e 12 2 9 7 not accurate
&l - - - - % enough due
G5 - - - - 0% to statistics
Gé 2 C 0 3 1°0% not being
a7 - - - - % resaived
regularly
L from Mbeya
1e1ek . HOTOR TROLLEYS ‘ i
Hecvy 1 0 0 y 0 0 0
: Caéual 1 0 - - ; 2 2
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1¢1e¢ 5 2LANEED REPAIL FULTICESIT

4

3/N | LOCC HO. |REF. IX a T _
+ND CL.33 AP In | D78 IXN | URTE BUT REMARKS
TYES

1s | DFH,068 1B 3 o 2/1/37 |-
2e JU 073 18 __ V B/Ren _ ) 9/12/86 ; -

3o |1 087 IcC 1c . 119/2/87 | -

Lo DFH1011 1c C 29¥1/87 | -

5+ |DFE,023 W, Wy, 28-1.87 | 12/2"87

6e |" 039 Wy, Wy, 9/2/87 -

_7s In 053 |B 2 B 24/2/87 |- |
8o Jn 020 lws W 26/1/87 | 4/2/87 |

9« | " 068 Wy W, 3/2/87 -

1Ce DFH1016 A A 22/2/87 | -

11e | © 0_1g__; A A gj,_/_2/87 2242787 1 L a/'lotrey
12« " 015 | - - - Low K/Metres
-13e | DFE,026 |4 A 5/2/76  {1/2/87

14 1 _ 0ok1 a “ A 17,/2/87 | 1712/87
wj ® 034 ya B 2U4/2/87 | =

16ef " 0955 i v - - Low K/Metwes
17 " 096 | u - -— - " n

8¢ ] " 043 jw2 W2_ 21/2/87 | =

1301 " 029 lw2 - - - Low hours
~20s L M 033 ) W2 2 w8/2/77 | 26/2/87 |21/2/87

2lel " 067 {w2 2 23/2/87 |28/2/87
222 ] n ook lwa 2 11/2/87 1 13/2/87
_23e | DE 1003 | Y3 - - -
’_aL- 1007 Y3 hs] 15/2/87 | =

2221 1010 - G2 15/1/87 1 1/2/87

26c ] 1012 |a3 - - -

27¢ | 1013 G3 G2 1?7/2/87 | 138/2/87




1e146 LOCOUMUDIYE /s 7 7 3U.L k. I03 Eacs 3
§/8 | L220 0. | D."J 1IN Do OUT | Did LIION | REMARKS
: , 2T
1e 322072 29/1/3 /2737 5
2¢ | ™ 03° |31/ ,787 5/2/37 5
Do 1" 015 12/2/87 37277 1
L’*L_Cnsnlnu-w&?c—u—dﬁ :)7 = -
So M u20 | 5/2/37 _ 15.2/37 =
6o | m 066 | 10/2/87 1¢/2/37 -
7e DFH2072 15n2/87 15/2/87 2 Accident Repair
8e | DFH,084 |13/2/27 24/2/87 11 " n
9 1 n 030 [16/2/37 25/2/87 9 " "
10s | 053 116/2/87 | 2k/2/87 8 " -
Be L 028 i 16/2/87__ 117/2/87 | 1
el o051 ! a7/2/87 . _latvasy | 7
13 § n 0ok 17/2/87 __117/2/C7 -
. T . .
e 0% Lagiest /el
15 | " oTh .!..1_8_/21.'.‘37_. 121/ /87
6o I " 020 "23/2 %7 1.25/2/3%
EROJECTUD LOSH(CITVE 7RiIR 377 DML FTR MaRCH 1987
. r
8/N |LCcoMo Tve] ToT.L KM VP  CTAUL.TIVZ KM LaST  REPAIR PLAN
NC. TG MONTH OF u.37 RuPAIR/ENGINE | TWO FOR MAREB
| JANT..Y 4987 | 70-0.L HOUR3 €E.DI = | REPAIR
i 2o IT -
P G, K] HOURS
. v
1 |DFE,011 | 491,557 - A=A c
e tt 012 | 363,500 _ _ 1= AB__4
be In 016 3895400 | = B-B~ A
Sa_ 1" 017 4¢3,£50 J 3,300 B-A A
6¢ |DFEL.C15 650..43C - W3=W2_ -
Ze In 020 770.292 5509 7316=72804 | W2=~w2 WS
8¢ " o022 772.9-8 PRaS 9nQ=G8 'k | wit-we  wh
o 4" 026 |s81.057 =z ' B-i A
10e | ™ 028 951,9¢F Phaes | 12118-12143 ua-44 w2




PaGo &

11e ) " 029 893,459 | 30_,_94 15105=14415 } o=y | w3
_12e4 " 030 923,S71 ‘.:‘_f’ 4G d2=43 | W2
134 ] " 037 220,05 " 1;_' ‘?54 - U=y | -
b ] v 034 693,728 _‘._I ZL TG4 =5 A
15. ] » 039 652,158 - 11827=11995 | w32 | wh
160 ] m  Ohq 729,547 19-7 B-h c
17s 1 " 051 758.965 5945 wh=w2 } W3
18.1 " o053 572z154 7016 A=A
19 J0 064 594345 - A=h
200 o087 ) ousess 10.866 | 11667=11601 | w3-w2 | -
21 b 068 } 692.439 7042 1287-1272 wa-wW3'fwe
—22e. M 072 676,181 10,379 A-B A
—22e P 073 L472-664 472,664 AcC, |B
e b 083 540,073 1090k B-i ID
25«1 084 660,042 52814 B=4 B
261 086 275.829 3acs 947=252 E-W2 | W2
o 087 468,076 2-06 A=A C
28. 0 094 565 . 060 279h 10718=10752  wh=w2 | W3
29e Jt 095 400.247 11315 i B=i A
30 fn 096 | upc.opl 17874 lc-i_ L4
_ZXs DE1003 294 .859 7 - - - Y3
Ze I 1007 31.79710 - - - GZ
33 I' 1010 245,6€0 - - - G6
3he I' 1012 i 2b2.53% |- - - g2
35e {n 1013 | 202,345 1- - - 32
1017 PRODUCTION CCHN3TR.IN™S AFFECTING LOCOMOTIVE

REF RIS

Lack of followong materiels and services affected production during

the month of February 1987.

1.
20
3o
bo
Se
6o
7o
8e
Oe
10«

Arratic supply of oils and fuel
Lack of araldite for Engine water pump repairs
Pactex =~ for trzrsaission and bogle axle boxes overhauls

Zmery cloth

No cotton waste

No Locomotive Datieries

No sanding hogses fer Jocomotive sanding system

Erratic warer surzls affected stean

Power failure .1lz9 «ffectsd prnduction

Safety Boots =~ worlticrs in wheelszhop3s are not bale to fit./
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1Mo Locomotive eryire ¢ -linder necd valves 3lock heg been
exhaustedes Zugine overhculs may be affected.
12 Durin: the zc¢nth 3 -veral lccomciuives have been involved

in accidents rhereby ovurloadiryg ihe shop.

£6u Locomotives have beer irvolved in accidentse

All together

10200  ROLTLIGN3ZOCK RIF. Il aND M.IN M.ICH
1201  .GONS
" REP:IR. " PL.N | acttiz | aviR.cs pat|8-MONTH | % FULFIL | % FULFILMEMNT
CLASS TTds(Dav3) | CIMULATIVS | MERNT OF | MINT OF HA
20T kL WKP_PL:il | PLaN
_Heavy 13 1 42 2k 23+ 3% 2456
Medium 38 19 16 o4t 151 49, 3% 500 5%
_Acgident b 7 261 28 140% 140
Modification | 10 3 - - - -
.1.2._2 CO.LLHES
I'Heavy - No Materials
I Medi um- 3 1 180 15 6245 62.5
10203 REFRIDGERATLD WAGONS
Medium 0 - - - - Ntvo[{gnuals
Cagual 1 0 - - - "o
1e2e4 CAB0O3 s
Heavy - - - - - Nothing
available
Medium - - - - - Planned
next month
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1525 ROLLING3TOCT QEF.IR 3CHIDULD FiuGs 6
3/N| VsHILz M| *D~ 8 R&P IR | Dav2 22P.IR| CL.33 OF
| :B.rD 0CiiTeud | RUFAIR O PR

1 smopg 116.2.87 19/2/87 M/R
_gL. n 049 oo 18[2/87 "

3, |n 009  }4i/2/87 _18/3/87 "

be |n 099 | 46/2/87 monon "

Se | Ch5 | 11/2/87 13/2/87 "

6o " C19 12/2/87 non LaccHMR

2o M 113 112/2/87 ..M MR
_8s_ 1" 120 11/2/87 12/2/87 "

Qe | " Oz 8/2/87 14/2/82 )"

10« {113 8/2/87 11/2/37 "

11 1" 301 8/2/87 16/2/87 "
13e I 070 8/2/87 10/72/87 "

13e | " 077 118/2/87 26’ 2/87 MR

14e | 014 13712/86 192/87 4R

150 |cOWs8 __ i 23/1/87 22/2/57 accwz__ !
A6, [ DSO553 E,,aa/1/87 9/2/87 MR _
J__"_?:L DSO 316 ] 16/2/87 =/000287 ACCHMP
A8« 585  147/2/87 20,2787 N3

190 I n L4 .E _8/2/87 18//_2/87 HR
_20a |n 537 1>1/1/87 13/2/87 ACCHAR
21 402 |192/87 16/2/%7 n__n
22s | 380 121/1/87 13/2/87 MR

23+ | HSO 324 E_/_@& 19/2/37 MR
| Qe |n 075 5/2/87 13/2/87 M/R

25s | " 374 !2/?4’8? 11/2/87 ACCHMR

6o I 122 |15/1/87 13/2/87 n__m
27. | " 145 . 26/11/86 13/2/87 MR
| 280 boech 2032 |19/8/86 20/2/87 . _|MR
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10246 PRODUCION CCiL:® T 3
1e Very few wrscis I-om Cpera*fors were availcbls for
3cheduled repeirs in the workshors
2o Breakdowr cf e-virienis ie Ultrescric flaw d=tector and
the shot ®lcsiing mechire affected production.
3 Shortage spares 50T Bolsar Springs comupler Knuckles and
warious coach speres (list already with Principal Supplies
Officer) has cor“rituted to norn fulfilment of planse
L. Zrratic supnly ¢f steca due o shortage of Diesel and
gometimes low water pressure affected productiona,
S Huavy repeir of wegers aay come to a hatt if shot blasting
pellets arc not available.
6e Livestock wogons are pendirng for Haurdwood.
7e In the firgt week of February production was affected
by lack of bearing greaseas
‘10340 AUX SHOP ELF0::d.NC.. ISFCI™ FOR FI27 E2Y 1987
REPAIR PLAN | ACT 8=iCcN"H 8-40MTH |% FULFIL| REMARKS
. CLAS 3 CRIULATIVE | % FULFIL|RLNY
U TOT L ({57 Ho PLaN
' - WORND
HEAVY 1 0 b4 30% 8¢5 work in process
MEDITUM 2 D 12 80% 114 .3% n " "
LIGHT 21 21 156 9347 97.5%
CASUAL MECH) | ~ 25 2h?7 - -
CASUAL(ELECT™}{ - |2 121 - -
1051 FRODUC™TON CONTRAINTS

1« Lack offwaste Cotton/emery cloth has affected work on
repair of equipments/Testing of Motors
2; Electro-plating plint is still closed awaiting chemicals
to nentralize the waste solution in the reservoirs,
3} Silicon varnish for furnaces is reavired for the furnace
‘ Noe 3 whibh is 7lan'eld ir the month of Adarcha
Lo Lack of blanks deluved the 1anufucturing of spares of

equipments unier mnediun ard Heavy repairse.
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PR SP~xi3 PRODUTTIC.:
| DE3CRIPTION urIs | PL.Y |.crraL | 8-4onN:H | 8-MOnL H DE1CE ! Y AGE
: oA UL.. £sncErr | FUEFILMINT
i 0 ~GE OF H9
207aL FULFIL
- ey
3teel castings Tor. | 1.70 |- L0284
Forgings Ton 316 | %.7C 41,93 110, 0% 1108
Cole Castings " 4,701 13426 | 140.99 28% 28%
NON=Ferrous casts| " 0.70 | C.09 234 29.3% 29.2%

R/Stock B/Blccks|Bach ! 2300 {1774 12,209 bby19% bho19%

Loco B/Blocks " 250 | = 1046 59, 9% 59.%
Wagon Spares " 1135 | 868 3596 191% 191..0%
Loco Spares " 1826 | 1743 ] 6884 16.4% 16 4
Coach Spares " 43C ;3¢ 539 39% 3065
Aux Spares o 360 | 266 14777 - -

OT.Whealsets 3ET | 39 )15 138 - -

30T Wheelsets " 20 :'anew

£33 Si - -

10co Wheelsets " | 18 18 50 - -
Bolster 3prings hoo | - 1746 72.5% -
1ekte0 SE.RCS PRODUCTION CC: MAINTS

Te Enquigment brezkdown affected spares production. ie

moulding M/C furnaces and power failure.

2e Shortage of Jiesel affected forging work in F/F system
3e Shortage of water affected steam production
b Lack of Bentonite powder/Water glass affected casting

work in Foundry shop-



QU™STDR JOR ~Tomo-c

3/1 HaMZ O QUs» it p ol 5L UL anGl . 7 GLCIIFT
k—-=6_ 21D NO.
1 T.Tembo darufac- wre c¢i Eusin 19,97 11543
stand
2e . Sata Menuzic ury of ri:-s(2) K3C. 34 11541
}S. Mpika Disce Penel be: .ing apray 121646 | 11520 r
. Council Peirting
b, 3.B.S. (Kasane) | Rewinding of Movers  (2) K628.99
Se 3.4. Kalolo Buying Oxyfen Bottles K172.00 | 11527
Ge Trent faras Manufeactuvre of shaft K191.90 | 11509
o 3 ~N.C,B({PIK..) Shorping Bottery KE.,50 11503
T0T-L H1366=16
MPIK.. LOCOMO TVE 4 ROLLIG.I' 370CK 3350795
PLLN. CD PRODUCTION 3UM s#RY 1.RCE 4937
I - |LocoMorIvis SET oY SHOP | REMARKS
RJSPOS
3TSLE
— G Accident” " 1 J _Loco 7%
L 23 ' LHeavy repair(z) " 1 " 6L
e kepair D/WS " 2 "
P&* Repeir 3,/Wh " L "
2 Repair B/W3 " 6 "
64 | Repair /w2 " 12 n
° M;-Inspection "
8e M3 - “nspection "
Qe Yo-Inspection "
1% | rorLavs $s7 arY
1 Hea vy repair 1 Kasama Trolley
o Casual .Repair " 2 1=-Brorght for wars
from last month
IIT WaGOI3 35T 22Y /3
1 Heavy repair 11 13 "
| 2 Mediun repair " 38 "
e Accident repair " i "
e Yodi fication n 10 "
v | co.caxs 3o BI04 "
Mediud roori " - B
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FiLepan
;é__, Heavy repeir jex 1 C ___' /S No Materialé
v__ | ciBoOs: sor | ooy '
1 Heavy repair " 0 | o Nothing avail
. able
| 2 Medium redeir " 1 "
VI RWBFRGIDGER A '&D CuE —_
Modiwa reypair " n " 3ut no 7maruals
vII WHoLL3.2™3 2..CE 27y 3 REMARK
1 50T Reprofile " 4o/30 | ays . .y 20 for opera
tions
2 Z0m " 1" 20 " ) 12 for opera
tiors
3 30T New n33eably [ 20 "
b Lcco wheelsets " 18 n
II} EAUITMONT 5i.CH
rfl_' Heeavy fepair n 3 Aux 1=bought formar
from lzgt month
-2 Medium repeir " "
3 LIght repair " _22 "
= FORGINS /CaTTiGS
] Forzing T 3,16 F/F
C.I Czstings " ba,;70 | n
Noz=Zerrous CLStsg n 0.70 "
Steel casﬁiugs " 170 "
R/Stock B/Blocka | sech . 2300 "
Logo /Blocks " ] 259 "
30T Bostersprings | " 400 1

‘1
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LOCOMOTIVz OF:LZ “IC L INDI S5 FOR FUBRU&RY, 1987
LOCOMQ™IVA 3L TING AiD T 1. T2 PARAMETHRS

Loccmotive availabilicy:s The high percéntage of repairs caused

the availability to fall to 67% in the month af February, 1987,

from 7043% experiemmed in Jaruary, 1987.

Locomotive Utilicy: Utilizy for February, 1987 was 64.7% this

being slightly higher than January's 64a.3%

Percentage of Regserving: 3.2%. This was lower than January's
regerve of 6.0% and :thd fall was of course due to increased -
flow of traffice.

Total Locomotive Runnir~r~ kilometers: Although availability fell
in February, 1987, the slisht rise in utility affected a rige
in kilometers to 180892km, fron 175497km achieved in January,
1987.

Pasgsenger Loco Rur-ing Kiloieters: 2112%km. This was a drop

from 22256ka experiencad ir J-nuirr 1987,

Shuntin,‘Loco Kilcie:erss The kilometersse dropped to 18480km,

from 22380km éxperienced in Janvary, 1987. The drop was caused

by non availability of shunting loco in Y/3hopse

Goods Toco Runrire Kivo1e*wor3 ;l.ong the Line: Goods kilometerage

rose to 140369kn, from 129725ka experienced in Janmary, 1987,
This ircrease was caused by a rise in Utility.

Actuel Rumnings Tine of Goods Mein Loeot- 3062 hourse This was

lower than 3604 hours experiecned in January, 1987 and hence
showing idproved'running tinesq

Total Ton-km of Goods Traffic: The ton-km for February, 1987
rose %o 12059.5 Ton~kn, from January's 10714¢6 Ton-ka, The

rise was caused by increased aversge gross.weight per train,

Locomotive RunninngiIOMcters per Dayt Phe month of February,
1987 experienced a rise in kilometers to 39qkm,from 389km realised

in January, 198?. This slight increase was caused by a slight
rise in Utility. S

Technical Sveed: The speed ior Febrﬁary rose to 4447km/hr, from
34 ollm/hr experierced in January; 1987« o)

3 t
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PnGE 12

Averaze Gros3i Weizi: ver Train: average tonnage per train rose
to 944 tons in Februeryr, 1987, from 864 tons achieved in

Jaruary, 1987, The rize wus due to increwssd nuaber of full

load traing,.

Daily Oucvpu: of Lecowosives: 32,6 Ton-km/locos. This was

higher thar Jernuarr's 32,1 Tor-kz/Loco, and the rize was

caused by ar incr-ased :otal tornrage.

Total lurnrourd ti 12 of Jo0o0ds Loco: Eebruary, 1987 exdperenced

a higher turnround tize. It rose to 8628 hours, from 8032hr

experienced in January, 1987,

Kilometers Coversd b Ti-~-- Tocomotives:~ The kilometerage

for Febrnery, 1987 rosv to 1271kka, from 56L4l4km realised
in Janucry, 1937. This was caused by an increased number of

locomotives rur»irg lighs,,

Percsaraze of Loco1o i-: Renaingi= February, 1987 experienced

@ rise in percertaze of repairs to 32.1%, from 29.7% seen

in Jeivary, 1937. The rise was cuuse” by an ircreased number
of locomotives sd1i“=ed 7 .r bu.h piriodical and casual repmir
tae foraer wffecting tluz wore.

Percens v o0~ Loco i ives urs -» Periodicsl Repairs:- February,

1987 had ssen « ris- in Percer-ape of periodical repairs to
1945, Sron 15.8% e~ :zrienced in Jaruary, 1987, The rise was
c-i.3ed by &n increzsed number of Locomotives admicted for
vericdical repeirsa

Percaontane of Loccto ives Under Casual Repairs:~The percentage

oi casual repairs for February, 1987 slightly fell to 12.6%
fron 129 experienced in January, 1987. This slight fall
wis affected by a slight reduction in the number of -

Locomotives admitted for casual repairse.

Nuiber of Repeirs: The nuaber of repeirs slightly fell to 31560

iz February, 1987, from 322.1 experienced in January, 1987.

Muiber’ of Locomotive Iirs failures: The number of failures

in February, 1987 rose to 27, from 24 experiegedd in January
1987.



FiGE 13

26100 EQCOMOTIVE AT 4L 0 FLIR ELRATY ARS a3 PUR ELB;T
KPP “TU CoMvV,
L. pONLY I2CC
4o Locomotive availabili:y 87 . % 75.0% 56 3%
2e Locomotive Utility 87.% 71 ~455 52.5%
3, Percentage of Reserving % 30 6% 3.8%
Lo Totzl Loco Runring Kilouete:s 25255ka BLLYZKa 71147km
Se Pagsenger Loco Running
kilometers 2835kn 120Ckkm 256km
6. Shunting Loco kilometers - - 18480Kkm
7« Goods Loco Running kilometers
along the Line , 22420km 72009kn 46431km
8. Actual running time of goods
Main Loco 569hrs 1548hrs 130%hrs

9. Total Ton-km of goods Traffi 1372 « 3Ton-ka| 6300 .7Ton-k3 3746.8ton-kn

10+ Loco Runring Kilometers per

day 258km 449km 417k
41¢ Technical Speed 36e1kn,/hr LL, hka/hr 30.6km/hr
12+ Average Gross Wweight per trein 964Tons 936Tons 9377Tons
13- Daily Outpur of Loco 22.7mon~kn / 39.3Ton-kd’ 33.9Ton-hm/
L0C0 Loco Loco
@gériotal turnreuad tine of gowds 2415hrs 3862ars 2658hrs
15+ Kilomeiers Covered by 11 % -850 468Lky 614Ckn
loco
46e Number oi trigps 10 14 17
17+ Percentare of locomo:ive 4Ze1% 25.06 L3 7%
Rgpairs
484 Percentage of Locomotive
Under periodiczl repairs - 1443% 29.2%
19, Percentzye of Locomotive
under Casual repeirs 12615 104 7% 1445%
20+ Number of Rerairs 172 91.0 208.0

21¢ Mumber of line failures 3 1 13
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February, 1987 eéxreri=. .2 cliven train accicdents agiinst ten
1 accidents experi:znced iz Januury, 1987, s recorded)on our

locomotive operativ. &l indicss, and Vizi=

1¢ 2/2/87 New nariri: Shunting loco No, 016 and wagon No..
H30 50677687 both derailed on point Nose. 17 and

1S during shuntirg worke

2 3/2/87 Ngampires Poit -5 No. 2 were split by train Nos
0731 loco Yo. 83,as it was departing for Mkushi
rivere. '

3e 11/2/87 chison~-va: Trairs 0720 locos 84/72 cnd 777 looos

' 30/34 had a side on collision as ‘hey were being
adni red irkLo %She 3 ciiorn,

Le 11/2/87 Neu Koniri: Locc io. 017 hit ir%o stending wagons
dvring si ting wevk, resulting into radiatous
ghiicing,

5¢ 12/2/87 Fapatia/g i aen Seseior: Driver 7. Kawaze of
t1_iL 1n0e 720 L co3 &4/72 hit his head agai.st

o note sizr 1 post cid svsiuiied a cut, as train

wos i ocionl
6e 15/2/87 Mizus i Ronn: Touin Noe Oah}c loco No« 94 possed

throuh scetion wich scarting sizgnal at nornal
poatio. .

7e 15/2/87 Cld Keivi: Loco Noe DFHZ% hit into a pile of
rc2l3 duri:; shuntirng work, and this resulted
into end IT Cow caotcher bendinge

8¢ 19/2/87 Cheil: Loco No. 012 hit into standing wagons
durizz shunting work, resulting into radiators

shifting, and cooling fan sheft bending,

9« 20/2/87 Mkushi Somusmrain No. 778 loco No. 95 during
shunting work, hit into vehicke bumper resulting
inte wagen No. C328 to jump over bumpers

10., 20/2/87 Makasa/Kay. s 1113km+425M: A Motor vehicle hit

into runnir train No. 232 locos 15/012 on a

level crossinge Driver of the motor vehicle
- failed &c stcpe :
1ﬁ. 2b/2/87 Apikaspurrep shun ing work wirh loco No. 015 9
wegor. Noe H3C 50671120 uncoupled accidentally

and went %0 gplit noints [ioe 33.
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LOCOMOTIVE LIl - ILu- 3¢

the performezcy of our locoao iwves hes sone down in the

month of Februvurr, 1.:27. "he nraber of fuilures rose to

n

27 against 24 expuris ced in Jarvary, 1937. The suwmmery is

here under piven:~—

Te

Ze

Total nuaber of Loze T ilures:t2?

Convertionel Loco M72U Lnco Krupp LoeD
13 11 3

Component fuilures:

Conwetional %Lcocos

Diesel Engine 3 7/Box 3 Elechbrical wieal
Bogie - Fuel Svsten 1 7/Charger 1
Braking - Conp+_xhauster 1 nuxe3yszem b

MPU Loco
MR —

Diesel Engine 2 T/2ox 5 Blecuricel 2
Bogie - fr:l suscen 1 2/Chirger -
Braking 1 SeiptixaLuster= mixelysted -
Diescl Bngine - ilectricel Systen -

Bogie - Conprussor + oxhanster =-
draking - Auxilic - System =

Fuel system - Turbc churger -

TRAIN DE& IS Csa™"3 T BY MECHANICHL LMGIHNESRING DEPT

The month of Februwary, 1987 experienced fourty seven (47)
cuses of train delers causzed by Mechanical Enginecring
epartmenty c.jainst Jift- 3ix (56) cases of sane realised

in January, 193%,and Vig:s—

1e Technical Ixauilnation - 7

2o Locomoivive uadergoirs repidirs = 13

e Locono ive Jervicirg - 3 .

b, Jagon uniergning reptizs - S

Se Fitting brak blocks or hose pipes/clips on wagons UL
6e Locomotive driver ei* .er revortirg late or absent 10
Te Others - 5
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TRAIN DELLYS SULIARY

2e

Js

be

The 3unmery of Lrain ~el.ys i3 coariled as per individual

district, &s piven below:i-

1e

MPIK. DI3"RICT
Totel number of trairs dispsiched = 152

Trains dispecched as ver planied tine ~ 96

Eercentzge of efficiercy - 63.2%

Trairs dispatched lane = 55

Total number of treins received = 14k
Preins received cs per planned tiize - 83
- 57 06%

Percentage of efficienc

5
Trains received late = 61

cd0zZI DIS "RICT
Totel number of traing dispctched - 154

Trains dispitched w3 per plired tine - 12h
Percentzze -f ez. icierncy 80e43%

Train dispatched li-e = 30

Total number of trsins received = 1l
Trains received as per planzed time = 83
Percentage of efficizncy 62.4%

Trains received la 2 = 53

KAPIRI DI3TRICT
potal nunber of trciss dispatched - 94
Trains éispatched us per planred time = 6h

ercen-ayge of w«fficiency 68.1%

Trains dispatched late = 30

Total nuntcer of trains received - 74
Trains received as per planned time =~ 35
Tercentage of efficiency 47.3%

Treins receired lece = 39

MBEYA DI3MRITT

Totel number of truirs lispeteched - 74
Trains dispached =s .e¢r planred time = 63
Percentage of efricdiencr 85.1%

Trains disnached late = 11



MBOYA DI THICH

Total number cf .r2i-3 recei:

Trains received as e- ©o oo

Percentage of efficii cy 4

Trains receired late =41

FURL AKD LUBRICAL 3 U32D Il FuBRULRY, 1987

NO, LOCO | KILOils "sw Ga3 OIL ENGINE OIL | TURBO OIL
NO. | COVERED

1e 011 | 660 &M 797173 NIL LT3.] NIL LTD3
2 012 | 4180 2257 60 60

015 | 5940 7062 . 160
e 016 | 220 1448 40
017 | 4180 | 4503 105
6e 15 4776 26170 180
Te 20 7353 18267 o
8o 22 10055 26305
% 26 5500 20214
28 | 5256 19733
29 9027 25851
30 3537 10538
33 7034 25038
3k 3268 9575
39 754 4360
L1 3677 8274
51 5491 27538
53 4628 21868
ok Nil M1

67 6844 29910
68 8696 13037
72 | 7290 2 %58
73 Nil N1l

83 6756 2235
84 1760 13244
86 | 8736 7.0151
87 | 4336 19361
ok 7102 11923
95 8924 21172
96 | ouso 27827
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31
32
33
3
35

10C3
1027
1010
1012
1013

heql
237
6513
774G
k914

29228
12QE5
12955
3471
14166

270
290
1190
320
185

FUEL /T TUBRICAN'3 USED

A3 PIE F7Eg7

II.Q.QO TYEL Gi:3 CIL SIGINE OIL | "URBO OIL
' DFH2L°°° 226101 4498 1460
M.U Lceo 259032 1530 1310
KRUPP Taco 95054 335 N1
TO 4L 591227 8353 2770
DFHqLoco 13%.93 305 100
= d
NO Pr3 (2 NGER 9880 180 8o
GOOD3 216221 4318 1380
S PASSENGS: 22632 230 149
=3
£ GOOL3 2464C0 1300 1170
PA33SMIR 5404 119 -
e
= § GCUDS 89590 2215 -
< 3
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{..FIRI AFIKA CHOZI
F3 J =N FuB Jxl ) FEB J AN
1e Replucement of bruke=blocks 1012 932 | 261 k13 ] 198 [476
2¢ Adjustment of piston travel 136 52 | 205 284 | 701 424
Te Replacedent of bruke-beous 18 26 30 3271 nNi1} Nid
Le Replacement of bolster=srtriizs 35 19¢ 102 | 147 2 18
Se Replucemant of ventils-ion '
hoses , 124 1461 101 274 7 16
6e Changing of wheel-sets b4 12 5 51 NM1] 1
77+ Replaceuent. of dzaper spriuzs | 2k Ls| Nil NiY Nil| Nil
8, Replacement of ovther gparass 729 4741 459 164 30| 51
9« Testing of vacuum hrake~cylir lexg209 22¢t .2» Nl N1 Nil

REPAIRS TH.T WIRE C/RLISD of AFTZa 2.3C.L REE.IC ECINT, UPIKA
WORKSHOPS .7 KaIFFIEI :

TR e LU TH, WO HsHCPS  MEIKa C/u FOIET|  KAFIRI
30500  1.GNVS FFE3 | g FoB Tnll FEB | JAN
Heavy Rgpairs 1 2 Nil Nil Nil Nil
Mediuwm Reviirsg 26 2 Nil N1 Nil Nil
Light Renpcirs Nil Nil Nil N1 114 87
Cagual Rencirs Nil Nil 203 260 220 348
secident ngpeirs M1 | N1 Ni1 i1 NiL | NEL

3.6.0 CC.‘.:HJ_‘J

Heavy Repeirs Fil Nil Nil Nil Nil Nil
Medium Repiirs 1 2 Nil Nid Nil Nil
Light Repairs Nil Nil Nil Nil L 9
Gasual Repairs Nil N1l ‘N1 Nil Nil Nil
acchdent Repuairs i1 Nil ail Nid Nil Nil
|

34740 DSTENPION 145 (H23) ' FEB JAN
average detention time for 1i-b: wagons - 2a53 3226 hrs
" " " " Cusuzl repair wagons 2455 214 hrs
" " "o Tight on Coaches 3430 4 .00 hrs
n n " M Caogyal ¢ n Nil Nil
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During -he

consisting of 15A43

inspection

782 trains

16anh of Fenruery ¢ totel nuaber of 318 -rains

velilcles were inspected a*

the three

poin se Couparinz with the previous month's

y here has beer ar upward :rend ir the run ing of

trairs durirg che month u-der-=revizwa

49 irains with a total of

For details a scatisticcl

RUNNING MAINTENANCE 4.0 S43U0sB 13F.I73

423 casual

repair coses were at ended tc.

Out of these 818 trains,

suraary is atcached.

previcus month's 348 ccses, there were more ceses of Casuel

repairse

LIGHT REX.IRS

€74 cers were for passenger traffice

Coaparing with the

114 wagons were repaired crd 4 coaches underwent light repairse

TUEIIRAINS INSPECTTD 3T L TR 3 LU IaNLCD T0:

KabkT T MPIK4 CHO7% I

FBe | JaN FEB. JiN 1F< JalN
No. of trains inspected
on arrival 102 109 | 145 131 |~ 135 | 127
Nos of Vechiles inspected
on arrivscl 2338 | 1934 2647 | 2198 2510 2036
Noe 0f trains ingpected
be fore dicpatch 128 105 129 136 130 | 124
Noe. of Vehicles inspected
before dispatch 2594 | 2004 2646 | 2255| 2239 | 2mu4
Noe of traing inspected )
en=route M1 N1l 25 2k 24 26
Noe 0of vehicles inspected
en=route Nil Nil 342 336 332 | 374
Total No. of tredins
inspected 220 214 299 291 2%y | 277
Totel No. of vehieles
inspected 59%9 | 8789 5081 | buks

L4952 | 7098



WAGONS

COACHES
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PLANNED ACTUAL
103 114
b 4
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bto0e0 POWER CHART FOR MPIKA PO:ER CIZVIBUTION

ITEM PLANIED AQCTUAL NEHMARKS
Time of Supply 744 hrs 738hrs 5min
Time off Nil Shrs 9min
Rate of Supply 99, 2%

}-Maximum Load 1384Ku
Average Load . 208
[tLoading Rate 15%
Kvarh Consumption 9Ccis5el
"FHUWH Rzcelved 155012
KWH Digtributed 148322
KWH Self Use 69¢0
Power Factor 95% 87%
fransformer Capacity 5760KVA
Utilisation Factar be2%
Substation Capacity 3806KVA
REMARKS:

The laongest periecd of lights golng off occured on
Tuesday 13~01-87, time off 2 hours 42 minutzs.
Annual meintenance work continued as plannede



helo,0 CHOZI POWER CGENERATION TIRTOR 0T

E:Gs 28
MONTH 3 JANUETY, 1987.
VALUZ ITEM ' UNIT QUANTITY
TOTAL POWCR GEMERATED | KWH LUGLY
TOTAL HRS 742,01
ENERATING ENGINE Ng. 1 HRS 267421
TIME ENGINE No. 2 HRS NIL
ENGINE No. 3 HRS NIL
ENGINE Na. & HR 3 47440
LOAD MAXIMUM LOAD K 138
Fncrﬁﬂ “RYERFSE LJAD KU 60
B o LOAD FANTLR N % 13,5
UTILISATION TRANSFORMER
FACTOR CAPACITY KUA 230
POMER FACTIR % 69
UTILISATION '
FACTOR % 37,8
REMARKS

Power Generation rate stood 8t 39.7%e The shortfall 1s duc fo
power cut off csused by plstons which seized on engime No. & due
to insufficient supply of water on 5 th January, 1987, The
accident is due to carelessness of the Englne Operator who

is being dealt with by the Chozi District Mechanical Ennineer.
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Appendix C
Item 6

Fuel Consumption

TANZANIA ZAMBIA RAILWAY AUTHORITY

SPECIFIC FUEL CONSUMPTIONS FOR LOCOMOTIVE FLEETS OWNED BY TAZARA

Source of Data: Traction Test Results conducted in 1985

1. U30C Locomotives {(on 2% grad. only)

Direction of Travel Rate (Lts) per 104 ton Km
Mbeya - Mlimba 55 - 64
Mlimba - Mbeya 80 - 89

2. MTU (On 2%)

Direction of Travel " Rate (Lts) per 10,000 ton Em
Mbeya - Mlimba 73 - 75
Mlimba -~ Mbeya 107 ~ 125

3. MTU (On-T%)

Direction of Travel Rate (Lts) per
Chozi - New Kapir Mposhi . 60 ~ 66
New Kapir Mposhi - Chozi 60 - 65

10,000 ton Km

4. DFH - Conventional (ie. with Chinese Engines) on 1% grad. only

Direction of Travel Rate (Lts) per 10,000 ton Km
Dar es Salaam - Mlimba 57 - 62
Mlimba ~ Dar es Salaam 65 - 68



APPENDIX C

I''EM 6
1986/87 FUEL/QOIL CONSUMPTION FOR TANZANIA REGION LOCOMOTIVE FLEETS
Passenger
Goods Traffic Consumption Traffic Consumption Rate Rate
104 Fuel Rate ‘ 103 Engine per Trans. per
Loco Ton Km Consumed per 104 104 . 104 Km 0il 103 Cil 103
Month Type _Output Litres Ton Km Ton Km Fuel 't Rate Ton Km Fuel Rate Run Consumed Km Consumed KM
DFH 6,403.5 425,496 66.4 5,176.5 272,538 49.8 661.8 36,330 64.9 115.0 14,639 127.3 4,051 35.2
July '86 MTU 3,169.9 205,765 64.9 2,903.5 185,202 63.8 264.8 19,820 74.8 60.6 897 14.8 1,697 28.0
DE 3,845.7 190,245 49.5 3,359.5 157,988 47.0 486.2 32,258 66.3 47.0 2,751 58.5
DFH 7,025.5 461,322 65.6 6,163.7 317,499 51.5 718.4 56,393 78.5 119.0 14,578 122.5 5,228 43.9
August MTU 3,946.5 246,939 62.6 3,612.6 219,969 60.9 329.1 24,247 73.7 80.3 1,494 18.6 3,680 45.8
DE 2,611.3 133,568 51.1 2,293.6 112,5?0 49.1 317.7 21,038 66.2 34.0 2,201 64.7
DFH 7,581.0 470,227 62.0 6,829.9 356,515 52.2 324.5 47,595 146.7 119.8 16,099 134.4 5,535 46.2
September MTU 3,412.8 224,118 65.7 3,081.2 196,120 63.7 283.3 23,090 81.5 76.4 1,355 17.7 4,005 52.4
DE 2,6 7.3 160,710 56.4 2,611.6 142,973 54.7 235.7 17,738 75.3 35.0 3,015 86.1
DFH 8,385.6 513,173 61.2 7,450.7 372,810 50.0 806.0 51,064 63.4 128.4 18,019 140.3 5,328 41.5
October MTU 2,619.2 179,905 68.7 2,318.4 142,190 61.3 243.2 21,173 87.1 64.6 954 148.0 2,986 46.2
DE 3,736.5 173,828 46.5 3,449.2 155,595 45.1 287.3 18,233 63.5 44.0 2,%16 66.3
DFH 6,882.5 436,516 63.4 6,096.9 306,576 50.3 630.3 41,771 66.3 110.2 15,317 139.0 3,844 34.9
November MTU 3,555.0 254,259 71.5 3,157.9 200,515 63.5 342.8 27,174 79.3 74.6 1,516 20.3 4,905 65.8
DE 3,809.9 198,660 52.1 3,449.6 176,055 51.0 360.3 22,605 62.7 45.0 3,104 69.0
DFH 6,092.9 396,906 65.1 5,253.0 278,555 53.0 703.6 42,104 59.8 97.5 14,103 144.6 2,847 29.2
December MTU 3,578.9 232,257 64.9 3,096.9 177,715 57.4 350.2 25,421 72.6 68.4 1,558 22.8 4,610 67.4
DE 3,544.4 153,533 43.3 3,210.3 135,713 42.3 334.1 17,820 53.3 43.0 2,668 62.1
Half-Year DFH 42,371.0 2,703,640 63.8 36,970.7 1,904,493 51.5 3,844.6 275,257 71.6 689.9 92,755 134.4 26,833 38.9
Sub~Total MTU 20,282.3 1,343,243 66.2 18,170.5 1,121,711 61.7 1,813.4 140,925 77.7 424.9 7,774 18.3 21,883 51.5

DE 20,395.1 1,010,544 49.5 18,373.8 880,854 47.9 2,021.3 129,692 64.2 248.0 16,655 67.2
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OIL CONSUMPTION RATES TOR JULY - DECEMBER 1985

Tanzania Region

TANZANIA ZAMBIA RAILWAY AUTHORITY

Zambia Region

APLENDIX C
I'TEM 6

Engine 0il Consumption

Engine 0il Turbinke 0il Engine 0il Turbine 0il
Fleet Totcal Rate per Total Rate per Total Rate per Total Rate per
Month Type Total KM Litres 1,000 Km Litres 1,000 Km Total KM Litres 1,000 Km Litres 1,000 Km
u3oc 52,000 4,013 77.2 - - 28,900 1,750 60.6 - -
July MTU 31,000 531 17.1 2,454 79.2 87,500 1,442 16.5 2,113 24.1
DFH 123,000 9,553 77.7 5,029 40.9 67400 4,635 68.8 1,406 20.9
u3oc 46,000 1,496 32.5 - - 32,700 1,515 46.3 - -
August MTU 29,000 154 5.3 1,744 60.0 79,200 1,610 20.3 2,145 27.1
DFH 127,000 10,050 79.1 4,066 32 72,100 4,493 62.3 2,395 33.2
u3ec 7,000 3,125 66.5 - - 26,400 1,580 59.8 - -
September MTU 32,000 1,048 32.8 3,163 98.8 82,100 2,030 ,24'7 3,640 44
DFH 132,000 13,402 101.5 5,365 40.6 76,800 6,500 84.6 1,900 24.7
u30cC 40,000 599 15.0 - - 26,000 1,670 64.2 - -
October MTU 53,000 568 9.8 3,359 57.9 96,000 1,750 18.2 3,260 34
DFH 148,400 14,981 101.2 4,744 32.0 71,000 7,340 103.4 5,560 78.3
u3oc 51,000 2,013 39.5 - - 30,000 1,630 54.3 - -
November  MTU 29,000 404 13.9 1,235 42.5 75,100 1,620 21.6 1,460 19.4
DFH 126,800 13,090 103.2 2,690 21.2 92,100 11,895 129.2 3,530 38.3
u3oc 45,000 1,250 27.8 - - 24,600 1,650 67.1 - -
December MTU 35,000 1,350 38.6 1,235 35.3 91,900 1,797 19.6 2,202 24
DFH 108,000 6,095 56.4 2,260 21.0 71,900 8,160 113.0 2,340 32.5
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Appendix D

Items la, b & ¢
DFH Parts Required
Except MTU Eng. Parts

TANZANIA ZAMBIA RAILWAY AUTHORITY

HEAD OFFICE

DEPARTMENT OF MECHANICAL ENGINEERING

SPARE PARTS REQUIREMENT FOR DFH-~LOCOMOTIVES

INCLIDING DFH1, DFH2, AND DFH2/MTU

12v1802L Diesel Engine

Des-ription

Crankcase

Crankshaft

Cylinder Head Assembly
Precombustion Chamber
Cylinder Liner

Fuel Injection Pump
Water Sealing Ring
Exhaust Valve

Inlet Valve
Chrome-plated Compression Ring
Compression Ring

0il Scrapper Ringer
Connecting Rod Bearing (Lower)
Connecting Rod Bearing (Upper)
Gasket Exhaust Pipe
Sealing Ring

Radial Bearing

Filter Element (Fuel)
Injector Nozzle

Coarse Filter Assembly
High Pressure Pipe
Sealing Ring 50x5.2
Filter Assembly
Gasket

Gasket

O-Ring

0-Ring

Front Cover

Rear Cover'

Spring Washer

Gasket

0-Ring

0il Seal

Rubber Ring

Sealing Ring

Sealing Ring

Union Screw M8xl

Part No.

SFF9-01-00-001
SFF9-06-00-016
SFF9-03-06~001

SFF9-03-00-017A

SFF9-01-00-004
NPT20-00~-00A

SFF1-01-00-016
SFF9-03-00-003

SFF9-03-00~-005B

SFF9-05-00-008
SFFr9-05-00-007
SFF9-05-00-005
SFF9-05-01-005
SFF9-05-01-006
SFF9-11-00-004
SFF1-10-00-006
TPZY31-2-2
C-1018
NPT14-01 000
TPJF1-20-20-00
SFF9-14-01-001
SFJ3-17-01-105
TPJF1-20-40-100
TPJF1-19-00-005
TPJF1-19-01-005
SFF9-34~00-003
SFF9-~34-00-004
SFF9-34-00-001
SFF9-34-00-002
10GB93-66

SFF9-37-04-002A
SFF9~-37-08-002A

SFF9-01-00-124
SFF9-01-00-122
SFF9-01-00-064
SFF9-01-00-127
SF73-1C4.1

Unit Quantity

BC 16
PC 10
PC 240
PC 480
PC 576
PC 24
PC 1728
BPC 576
PC 576
PC 1152
PC 2304
BC 2304
BC 1152
PC 1152
PC 1152
PC 1152
PC 96
PC 192
PC 1152
Assy 48
PC 240
PC 336
PC 768
PC 96
PC 96
PC 96
PC 96
BPC 96
PC 96
PC 3650
PC 1152
PC 192
PC 1000
PC 1200
PC 2400
PC 2400

600



Appendix D

Items la, b & ¢

DFH Parts Required
Except MTU Eng. Parts

TANZANIA ZAMBIA RAILWAY AUTHORITY
HEAD QOFFICE
DEPARTMENT OF MECHANICAL ENGINEERING
SPARE PARTS REQUIREMENT FOR DFH-LOCOMOTIVES
INCLUDING DFH1l, DFH2, AND DFH2/MTU

2. Hydraulic Transmission Gearbox

S/No. Description Part No. Unit OQuantity
38 Four Point Bearing 3D176224 PC 240
38 Roiler Bearing 7D32224 PC 240
40 Roller Bearing 7D32222 PC 100
41 Four Point Bearing 176307 - PC 100
42 Ball Bearing 3E306 PC 100
43 Roller Bearing E32306 PC 100
44 Roller Bearing 7E32206 PC 100
45 Ball Bearing 3E205 PC 100
46 Roller Bearing 7E32205 PC 100
47 Ball Bearing 3E313 PC 100
48 Roller Bearing 7E32313 PC 50
49 Roller Bearing 7832312 PC 100
50 Roller Bearing 7E32210 PC 120
51 Roller Bearing 7210 PC 120
52 Roller Bearing 7832320 PC 100
53 Roller Bearing 7832220 PC 100
54 Roller Bearing 7842620 PC 100
55 Roller Bearing 7E32226 PC 100
56 Roller Bearing 7E32224 PC 100
57 Roller Bearing 7D32315 PC 100
58 Ball Bearing 3E114 (176114) pPC 200
59 Ball Bearing 3E1000908 pC 200
60 Ball Bearing 46202 PC 100
61 Ball Bearing 102 PC 190
62 Four Point Bearing E176220 PC 100
63 Four Point Bearing E176224 PC 100
64 Needle Bearing 941/15 PC 300
65 O-Ring 55x3.5 PC 480
66 O-Ring . 19x2.5 PC 1000
67 O-Ring 36x3.5 PC 200
68 O-Ring 30x3.5 PC 100
69 0-Ring 45x3.5 PC 500
70 0-Ring 80x5.7 PC 100
71 O-Ring 10x1.9F PC 100
72 O-Ring 55x3.5F PC 500
73 0O-Ring 19x2.4E PC 500
74 0-Ring 80x5.7F PC 100



Appendix D
Items la, b & ¢

DFH Parts Required
Except MTU Eng. Parts

TANZANIA ZAMBIA RAILWAY AUTHORITY

HEAD OFFICE
DEPARTMENT OF MECHANICAL ENGINEERING

SPARE PARTS REQUIREMENT FCR DFH-LOCOMOTIVES

INCLUDING DFH1, DFH2, AND DFH2/MTU

2. Hydraulic Transmission Gearbox (continued)

S/No. Description Part No. Unit Quantity
75 Rubber Component DFH1-38-00-~100 PC 24
76 B8-III Turbine Wheel DFH1-31-02-410 pPC 24
77 B1l0-III Turbine Wheel DFH1-31-02-450 PC 24
78 B8-III Turbine Sealing Ring DFH1-31-02-314 PC 24
79 B8~III Core Ring DFH1-31~02-315 PC 24
80 Bl0~III Core Ring DFH1-31-02-333 PC 24
81 First Cardan Shaft DFH1-31-01-000C PC 20
82 Second Cardan Shaft DFH1-35-02-000B PC 20
83 Third Cardan Shaft DFR1-35-03-000C PC 20
84 Cardan Shaft, Dynasaster DFH1-35-~-10-000 PC 20
85 Cardan Shaft, Fan DFH1-35~11-000 PC 20

3. Loco-Electrical System
86 Wire 2.5 mm2 M 4000
87 Wire 50 mm2 M 4000
88 Wire 1.5 mm2 M 72000
89 Dynastarter 2QF-23 Set 10
90 Motor, Compressor BKW/110v DC Set 30
91 Contractor DC110v-CZ0-150/20th Set 30
92 Contractor 110V DC-CZ0-150/10th Set 30
93 Contractor 110V DC-Cz0~-4020th Set 30
94 Electromagnetic Valve NVD5 Set 300
95 No-Load Start Valve WOF Set 40
96 Master Controller K2zl Assy 12
97 Master Controller K22 Assy 12
98 Reversing Interlock Switch HLQ pPC 10

' 4, BOGIE

99 Roller Bearing 7E3226 PC 160
100 Roller Bearing 2G3615 PC 80
101 Roller Bearing 7032224 PC 80
102 Roller Bearing TE32144 PC - 160
103 Four Point Bearing E176224 : PC =~ 160
104 Four Point Bearing D176224 PC 160



DFH
Except

TANZANIA ZAMBIA RAILWAY AUTHORITY

HEAD OFFICE

DEPARTMENT OF MECHANICAL ENGINEERING

SPARE PARTS REQUIREMENT FOR DFH-LOCOMOTIVES

INCLUDING DFH1, DFH2, AND DFH2/MTU

4. BOGIE continued
S/No. Description Part No. Unit Quantitv

105 Gear . DFH2-36~03-001 BPC 60
106 Spiral Bevel Gear DFH2-37-01-001 PC 36
107 Gear DFG2~36-04-001 PC 60
108 Axlebox Lube 0il Pump DFH1-57-06-00 PC 24
109 Filter DFH2-36-04~200B PC 24
110 Gear DFH2-36~02-001A PC 60
111 Spiral Bevel Gear DFH2-36-02-002 PC 48
112 First Shaft DFH2-57-01-003 PC 24
113 Gear DFH2-36-01-001A PC 60
114 Link SFJ1-52-00-015 pC 200
115 Shaft cover SFJ1-52-00-016 PC 200
116 Buffer 'Pad SFJ1-52-07~G00 PC 200
117 Spring, Axlebox (outer) DFH1-52-03-000 PC 196
118 Spring, Axlebox (inner) DFH1-52-03-000 PC 196
119 Rubber sleeve DFH1-52-06~006 PC 200
120 Vibration Damper DFH1~52~-06-000A PC 200
121 Rubber Sealing Ring SFJ1-52-06-003 PC 200
122 Thrust Plate DFH1-57-04-100 PC 200
123 Buffer Pad DFH1-57-~04-000 PC 600
5. GENERAL ASSEMBLY AND AUXILIARY COMPONENTS

124 Cut out cock Dg 15 SF73-~105a PC 40
125 Cut out cock A Dg 20 TB(>-68 PC 40
126 Cut out cock A Dg 15 TB65-68 PC 40
127 Cock, Three Way DFH1-61-31-000 PC 40
128 Cock, Three Way DFH1-61-42~000 PC 40
129 Cock, A Dg 6 TB 314-61 PC 40
130 Cock, A Dg 6 TB 313-61 PC 40
131 Hose, Brake Cylinder DFH1-61-17-000 PC 200
132 Hose, @ 83 DFH1-29-000-009C M 500
133 Hose, @ 60 DFH1-~29-000~008C M 500
134 Hose, @ 100 DFH1-29-000-~0013C M 500

Appendix D
Items la, b & ¢
Parts Required
MTU Eng. Parts
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TANZANIA SAMBIA RAILWAY AUTHORITY

DEPARTMENT OF MECHINCAL ENGINEERING

Appendix N
Item 1C
(MTU Engines)

Re: 2-YEAR SPARE PARTS REQUIREMENTS FOR MTU

ENGINES, TYPE 12V396 TC 12

Description of
Service Parts

Class of Repair Required
w2 W2 - Set
W3 W3 - Set
W3 M - Set
W4 W4 - Set
W5 WS - Set
W5SR R5 - Set
11 W6 - Set
W6R R6 - Set

Nczzles (Set)

Quantity
Required

700
350
350
200
40
10
20
4

150



ATH ANNUAL INSPECTIONS OF D.E LOCOMOTIVES U30C

APPENDIX D
ITEM 1d
KRUPP U30C

SPARE PARTS RECUIREMENTS

PARTS REQUIREMENTS

S/to. Description Part No, Quant~ Remarks
4
vy
TURBOCHAR GER Type 7S1612C1 To be overhauled
1e Turbo Gasket kit 150 x 1083 =1 12
2. Bearings (Blower
End) 126 x 12231 12 Depending on physical
condition
3. 3earing (Turbine
Ind) 126 x 1222-1 12 Devpending on physical
condition
4, Magnetic pick up 126 x 1389=1 6 Depending on vhysical
condition
5 Seaknt RTV 106 41B562849P156 20
O Turbo End Seal 126 x 1562~1 12 Depending on physical
. condition
T e Blower End Seal 126 x 1563 12 Depending on physical
condition
8. Seal 126 x 1461 48 Depending on physical
condition
9. Seal 115 x 2245 12 Depending on physical
condition
10, Balancing machine 1 For balancing totors
impelers etc
114 Turbocharger Unit 751612C1 1 Yor interchanging
ETGINE CONTROL
SPEED GOVIERNCR
TIPE
1. lepair Kit 150 x 1112-2 12 Depending on physical
condition
24 Modulator Kit 150 x 1079 12
3 Governor n,, Kit 150 x 1123 12
DIESEL EKGINE
1. Cylinder head Ass 150 x 10241 12
to main frame
gasket kit
2. Cylinder head and 150 x 1023-6" 12
liner installation
gasket kit
3. Water Seal 125 x 1015=3 12
4, 150 x 1069 12

Water pump overhaul
kit

TITATTLAI




S/ilo. Descrintion Part No,. Quant=- Remarks
ity
5. 0S link ring seal 132 x 1491 12 ¥or overspeed link
&. 0S link ring seal 132 x 1492 12
Te Mechanical Seal 125 x 10158 12 For water pump
8. Umbrella 12% x 1001 288
9. Nozzle it 150 x 1095 144
10, Pump and nozzle 150 x 1087 144
1ITit
11. Bearing 132 x 10931 20
12. ing Kit 150 x 1044 144
13 Fuel hose 140 x 2283% 168
14, Conrod bearings 117 x 1042-2 72 Depending on phsical
15. Conrod bearings 117 x 1050 T2 condition
16. Plates 123 x 1058 100 Depending on physical
123 x 1044 100 condition
123 x 1059 100 "
123 x 1086 100 "
123 x 1060 100 "
123 x 1061 100 "
12% x 1062 - 106 "
123 x 1063 100 "
17. Shims 123 x 1046 100
123 x 1047 100
12% x 1048 100
12% x 1049 100
123 x 1050 100
18, Locktite 147 x 1398~1 10
19. Shims 132 x 1022 100
132 x 1023 100
132 y 1024 100
132 x 1025 100
20, Cam bearings 116 x 1070-1 160 Depending on physical
condition
21, Crankshaft 147 x 1227 1 To measure deflection
deflection gage of the crankshaft
22.. Yater oump 150 x 1069 12
overhaul kit
23. Water pump 150 » 1070 12
installation kit .
24 .. Bearings 125 x 1075 12
Bearinge 125 x 1026 12




S/No. Description Part No. Cuant- Remarka
ity
25, Lub 0il pump 150 x 1145 12
overhaul kit
26, Lube 0il pump 150 x 1139 12
installation kit
27, Jater inlet 150 x 1116 144
header kit
28, ‘0'ring 115 x 1268 216
115 x 1902-1 72
115 x 1865 24
29. Ring 128 x 1447 24
30, Gasket 128 x 1413 12
31. 128 x 1357 72
32, Seal 128 x 1358 144
33. Gasket 128 x 1006 144
34 Compount 147 x 1640 10
35. Bushing 115 x 1876=1 24
36. Spring 146 x 1059-1 24
37. Seal 132 x 1491 12 Overspeed link
132 x 1492 12 Overspeed link
38. Ring 132 = 1491 12 Overspeed link
N901P412 12 Overspeed link
39. ‘0'Ring 115 x 1902-1 144 Engine
40, Lub o0il filters 2 x 4223% 96 Engine
41 Fuel filters 132 x 1250 12
42, Alr filters 41A216508P4 264
43, Sealant RTV/10.3 40
497A806P60
44. Sealant 41421205175 40
45, CHEC IIT
Electronic Cards Electronic 3
panels
4€, Motor Speed (Sentry Syst) 3
Panel panels




Cable Clamps

. 5/80.. Description Part No. Quant- Remarks
- ity
Exciter/Aux.Genera
tor GY2T7M1
1. Commutator Grinder P3843%3613G1 1
Kit
2.. Carbon brushes 8828400Pa 238
3. Puller Set 41B532%39G1 1
4, Bearings (roller) 8864951P29 24
(ball) 8864 950P81 24
Ffuel Booster Pump
Motor 41C610401G2
1. Carbon Brushes 2 x 4072 48
2.. Bearings 626A259ABP1 24
Dynamic Braking
Blower lMotor GAST
1. Bearings Not obtained 2
. 2. Carbon brushes Not obtained 48
Head Lights
1. Lamp 200PAR 41A210446P1 48
30V
Generators GTA11CH
1. Carbon brushes 41A2%35676F4 T2
2. Brush holder 41B5%31649G2 72
with pressure arm
Traction Motors GE 761
1. Carbon brushes 414235897P4 576
Bearings (roller) 8864951P1148 72
fvall) 8864950P169 T2
2. Connecting Sleeves 41A232340P3 5T7€
3. Speed Sensor 41B537105G1 72
4. Brush Holder 41C633996G2 72
5 Dust Guard 994918294 72
6 Mega Insulation 0-500 megaohmg | 1
Tester 0=-1000 Volts
Te Set of puller tools | 8843578G1 1
8, Commutator Grinder 9949075G1 1
Q. Pinion Puller Kit 994918294 1



S/No. Description Part No. Quantity Remarks
Compressor/Exhauster{ 6 CD x 44C
; Part HNo, 41A203648P5
1. Safety Valve 10526-0060 12
2. Gasket 514650 36
3 Gagket 516274 12
4, Gasgket 514644 12
5e " 514627 12
6. " 553399 12
T " 514644 24
3. " 514638 24
9. " 514637 24
10. " 514644 24
11. " 514651 12
12. n 514627 12
13, " 514626 12
14. " 514644 48
15. n 514651 48
16. " 514027 43
17. " 514626 48
18. Chain 584006 12
19. Mechanical Seal 585165 12
20. | ‘0'Ring 585166 12
21. Bearingsa 585168 12
22, Gasket 552658 24
23, Gasket 573554 i2
24, Gagket 584525 12
25. " 572403 12
26. n 563411 12
27. Riflg 514624 24
23, Ring 520128 24
29. " 523429 24
30. n 523430 24
31. n 520130 24
32. " 523432 24
33, " 523427 24
34. Bearings 540589 72
35. n - 541073 72
36. " 540590 72
37 . Ring 520123 120
38. " 523401 120
39. " 523402 120
40, " 520133 120
41, ru 523404 120
42, n ¥ 523405 120
*_—_*;_——
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S/No. Description Part No. Quantity Remarks
43. Ring 566271 24
44. ‘0'Ring 575929 24
45. Gasket 552660 12
46, Bearing 546326 24
47, Spring 567279 12
48,. Shima 567309 60
49. n 507810 24
50.. n 567811 24
51 Gasket 522758 12
SKF/FAG BEARINGS 6 1/2" x 12"
1o Bearings 6 1/2" x 12° 6
2. Mobile Unit for
momtling and
dismanting of bearings 1
3. Mounting and FPag 157317/1=F 1
dismanting of seals
4. Ram Fag 157317/2-F 1
5. Seal Case jaws Fag 157317/3-F 1
6. Counter rent Fag 157317/4-F 1
Te Adaptor ring bearings | Fag 157317/6=F 2
3. Support ring Fag 157317/5-F 1
9.. Press for mounting Order No. 50209 Height 328™0
and dismanting of OTC owatétn tool mm
of seals company Stroke 150
Minesgota
Misc.
13
LI Complete assembled 2 For easy
— bogies interchangiable
of bogies
2. Tool Kits
~ Mechanical Eng. 8 For easy repair
tool kits work
= Electricians® 4
tool kits
¥ NoT Nacessary Pre TR2ALA AC MK
\\ ¥
Abo:T\+\oo Uvr'd/\b@S
Crewmle wone. \



Appendix D
Item le

LOCOMOTIVE PARTS REQUIREMENTS FOR U30C
NEW GE LOCOMOTIVIES

Parts lists are included in Appendix E, Item 1 as follows:

1.

2.

Consumable parts, which include such items as filters, brushes,
contact tips, light bulbs, brake shoes and wear plates.

Protective parts recommended to adequately protect the fleet in' the
event of failures or accidents; and for overhaul at the four year
service date. :

Capital spares recommended due to limited capability of railway.
These spares include such items as alternators, generators,
rectifiers and radiators.



Appendix D
Item 2a

DAR ES SALAAM WORKSHOP EQUIPMENT REQUIREMENTS

When reallocation of work to the three major workshops as recommended herein

is completed, dar workshop will be the designated wagon maintenance shop for
TAZARA,

Equipment additions are required for present allocation of work and will be
necessary when the wagon maintenance becomes the major DAR assignment these
additions are:

Wheel Truing Equipment
- ™o underfloor wheel lathes have been identified and included

in project ME:6. One is designated for DAR and the second for
MPIKRA.

Brake Component Testing Equipment
- A Davis and Metcalf (or equivalent) brake test equipment is

required for testing components of wagon brake systems.
Estimated Price $112,000 US.

Fire Pighting Equipment (On-board) for locomotives to help reduce the
damage from fires. Cleanliness of locomotive interiors would also help.
This problem should be investigated to determine corrective action.



APPENDIX D

ITEM 2b
» ECUIPMENTS URGENTLY REQUIRED AT MBEYA LIGHT REPAIR SHOP
S/Yo. Name Quant- | Specification Remarks
ity
1. Governor 1 230V GE Part No. 147 x 2117
Test Stand 50/60 42z Presently no facilities for
single phase testing governors excevpt with
the Tanzania Railways Corp.
2. Cylinder 1 GE Part No. 147 x 1646
Liner
Tester
3 Cylinder 1 230V GE Part No, 147 x 1612,
Inlet part 50/60 HZ Inlet puts become heavily
cleaner Single clogges with carbon deposits.
phase or Hence effect the performance
of our engines, and makes
380V maintenance work very
: 50/60 HZ difficult and time consuming.
! 3 phage
" Valve 1 GE Part No. 147 x 1679
checking GE Part No. 147 x 2219
fixture GE Part No., 147 x 2221
A great number of valves are
machined in D‘Salaam W/Shov
i but no checks are done on
: tolerances.

. Valve seat 1 GE Part No. 147 x 1902
grinding Valve geats are now being
set grounded using improper tools

. | Ultrasonic 1 230V GE Part No. 147 x 1906-1
test 50/60 HZ
equipment Single phase

or
230V
50/60 HZ
3 phase
Scraper 6 GE Part No. 147 x 1098
for removing carbon deposits
on the piston grooves.
Crankshaft 1 GE Part No. 147 x 1227
deflection . 147 x 1228
Six monthly inspection requires
measurement of crankshaft
deflection but is not done
because there is no tool.
Turbo 1 GE Part No. 147 x 2255
Servicing
FPixture
. Turbo 1 Bearing GE Part No, 147 x 1197
agsembly and installation 147 x 1197
disassembly tool
tools




. S/ITO.

Name Quant- Specitfication Reinarks
ity
1 Compressor wheel 147 x 2075
puller
: 1 Bearing opuller 147 x 2072
11 Governor tool 1 GE Part No. 147 x 2013
Kit
12 Front drive 1 GE Part No. 147 x 1914-1
Hub puller
13 Pinion Puller 1 GE Part No. 994918294
14 Commutator 1 994907591 for GE 761
Grinder
4 Stone 3823492P8
Stone 8828492P11
15 Megger Insu- 1 0-500 megohms Electronic
lation 1000 Volts
tegter
16 Fork Lift 1 5 Tons For lifting wheel set
. assemblies., Traction
motors from one area to
the other.
17 Screw Type 4 Capacity 25 Toms For lifting locomotives
lifting
. | jacks
_?#; )
18 Drop t,ble 1 Capacity 5 Tons The existing one has
- frequent breakdowns.
1§:j%§ A.C arc 1 Current range
Welding 45 - 375A
Machines Welding voltage
B! 25 - 35V
20 "'[D.C 1 Current range For trial run of
Welding 45 = 3754 traction motors.
-~ | Machine Welding voltage
up to 100V
21 Electrical 1 Capacity 4EW o Dimensions 5
Oven Max Temp. 1000°C 550 x 550 x 550@m™
| - Backing of traction
motors
- Heating of bearings
22 Steam 1 For cleaning of
Cleaner locomotives engine parts
bogies etc.
23 Hydraulic Removal of Fag Tar of
Bearing SKF bearings
removal
pressure
40 - 60tons
*




S/¥o. Name Quant- | Specification 2emarks
tity
24, rield Coil 1 Portable resistance GE Part No.
Braking brasing machine 41D780746G1
1 Foot switch 41D780746P11
1 Brasing Tangs 41D780746P12
1 Carbon Electrodes 41D780746P14
1 Water cooled 41D780746P15
4 power cables
=L
o}!ﬁ]/' Motor cycles 3 For various duties
—)f in the Depot
including quick run
to loco failure
v gections for rescue.
-
~ / Motor vehicles 2 Landrovers.

4
_#

‘Deepfreezer

To help maintenance
personnel reach loco
failure sections to
give technical
assistance so that
the loco does not
get back to the
W/Shop for unnece=-
ssary repairs.

For freezing
components which
need to be below
freezing point
during assembly
work.

'Spqaﬁwbpha§u¥wﬁQ-’

QEVQQ%B“L; QL#A *ﬂuﬂdbt
STV VY mu{ctvg
QJVmX?NMJvnk"

¥ NorT NEecessARY

Peq TATARA
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Appendix D
Item 2C

MPIKA Workshop Equipment Requirements

The diesel engine test stands currently in use at DAR workshop has capacity

capabilities for testing the DFH1 and DFH2 engines. No capabilities exist for
testing MTU engines after overhaul except for testing after reinstallation in
locomotive. MTU has proposed a dynamometer for testing of MTU diesel engines.
An equivalent dynamometer could be identified from a USA source and funded by

AID.

A Davis and Metcalf (or equivalent) brake system component testing equipment
is needed at MPIRA. .

An underfloor wheel truing machine is required at MPIRA with the reallocation
of locomotive maintenance work. Present wheel truing equipment at MPIKA is
worn beyond rehabilitation. Project ME:6 is underway and funded to provide a
quantity of two wheel lathes (overfloor), one for MPIRA and one for DAR.

The decision for ordering overfloor instead of underfloor equipment should be
reviewed to assure aquisition of correct equipment to f£it the need.
Underfloor type will eliminate need to remove wheel and axle assemblies from
locomotives and/or wagons.



Appendix D

Item 3a
SCHEDULED MAINTENANCE
DFH] and DFHy LOCOMOTIVES
Period
(or cycle) Running Period of Duration
Kilometrage Running Repair
KM.
Class
of Repair
Interperiod (A) 10,000 1 month 1 day
inspection
Light Repair (B) 30,000 3 months 2 days
B
Light Repair (C) 60,000 6 months 3% days
A
Medium Repair (D) 180,000 1.5 years 12 days
Heavy Repair (E) 540,000 4.5 years 25 days
* The above extracted from the "Rules and Regulatiocns" for maintenance of

DFH Diesel Hydraulic Locomotives issued by the working team of the

People's Republic of China - April 1975



APPENDIX D
ITEM 3 .
HAINTENANCE.

MAINTENANCE SCHEDULE OF DFH TOCOMOTIVES WITH 4Ty ENGINES SCHEDULE W1

Tow operating and maintenance co‘sts as well as operational
reliability and ‘availability depend on maintenance and servi-
oing i.n compliance with epeciﬁcations and J.nstructn onsSe.

Moraover it is important thak:-

- Maintenance gervices ba performed. by trained personnel,

- Suitable toola be employed:, .-
- Genuine spare parts as well as. £luids and Iubricants as per our

Fluids and Lubmcants specification No. 1061 be used.

Time m’oervals and gservices g:.vw .are paged on operational
experience and are int:nded to gerve as a guide. Particular
operating conditions may require- the Maintenance Schedule to be

altered to. compensatee.

Preventive Mai.ntenance Instructiona

- Special care ghould e oxercised to xeep the power plant 1n
a clean and gerviceable condition at all times to fagilitate
aiscovery of poesible leaks and prevent' su‘bsequent damage.

- Never treat rubber o syn%heti& parts with hemicals. Wips
with dry cloth only.

MTU Maintenance Concept fcr m‘.esel Engine Type IZV 396 EC 1z

- MTU's ma:.ntenance concept’ featuree various maintenance schelons
(Wl through W6) as om:lined below.

Maintenance Echelcn Wl

- Daily checks. ”

Ma.intenance Echelons W2, W3 and' W4i

- Periodic naintenance ‘gervices %o be performed during out=of=
service periods without “the need for engine d1sasgaembly.

Maintenance Echelon W‘}‘

- Intermediaté, o’Verhaul -compunen.t repairs. The W5 echeion
requires partial engine disaaeemb:w. o

Maintenance Enhelon. W6
- Ma;]or overhayl. The W6- echelan req_uires complete engine
‘ disaaeembly .

The mai.n‘cena.nce frequency pertinent 4o the W2 = W6 echelons Will
be determined so as ‘to.ensure efficient engine operation in each
particular application. B '



MAINTENANCE SCHEDULE OF DFH LOCOS WITH MTU ENGINES

Appiication Group:

2A Rail traction
3A Train electricit;. supply

Maintenance Frequency Chart

"Wl Everw opexatihg day

W2" Operating hours'
- . Limit (months)

W3 Operating hours
Timit (years)

W4 Operating hours

2000

w5 erating hours
imit (Years)

8000

Wé Operating hours
~ Limit (years)

24000
- 12

One Time Additional Services

= On a new =nvine or after W5 or W6 maintenance the following
gervices are to- beiperformed alter the first 50 operating hours:

Code No.
00,11 At+achements:

06,02 Valve gear: )
10,16 Air System:"
10,17 Exhaust system: '

. 12,04 ain fuel filter:
12,05'Fuel prefiltexr:
13.08~Engine coolant pump:
16,03 Engine Oil: -

19,0 inc moupting:
| 9 rl Engi“‘ :ﬂling

" Pask Descr*p sion

Check tightness of rastening

bolts and nuts

Check valve clearance,_ readjust

ag - necesgsgary

bolts and nuts

Check tigtneses

“Check tishtness of fastening

of fastening

bolts and nuts

Drain, replace

Clean

. Check telltale
: obstructlon

paper elements

bore for

. Taka-sample and’ analyze

Check tightness of Lastening
bolts. and nuts,



MATRTEF.CE SCHLIULE C. DId Locomomzvmé TITH MTU_ENGINES
. 1. .
. r .
,‘I.oco ro....,......, End I: nngine NOeowo leniné HourSesenss. .
B s ,5« '.,,"'r End II. E_ngina No.... Runninb Hours......

»m..mmmcx LCHETON T ommom_n cm:axs T e
M BN
.. e o
C’ode No. ,, f.‘,_-.; i‘f", . Task: .‘Desc ption Lo

00.01 Engine éperation. Listen for alien running noise.....

00.02 Engine oreration: - Check exhaust fumes color oosnn
00.03 ZEnzine operations Inspect engine and external

R e T e pipework Por evidence oZ leaks.....'

7 ) ’ S e
. C0.04 Engine opergtion: . Check eng:Lne revoluti ons, .
B ' L A tempera.d:u.res a.nd pressures vecene

10,01 Alr system: . . Check condensate bleed line of
: -7 jntercooler inlet cover Zor /
. w o wa.ter lea.k. - . eesew
-10027 M Filter: . .- "Chack fil't:er restriction indi-
: Co. cator , . "t meees

alr
T

12.02 Bhe'u A ’ ’ " ay " Checlr. supply 5. ‘dsean

"a\o.c

14,01 ungine ooolan‘t:z - Checle level ’ ....Q

16.01 EV.ME.Qﬂ»., __':_;',__‘“&Ghecll: Ievalx "lk ST

LR

------

NB: Tick after accompligh;].n_g.e\gch. tagk. _ —

. . oo B A.‘ K R
B ¢ P S IO R '
e . ~ ‘:.";;,‘.f':" ‘ ." ;‘5 .'." :
- '.; v o~ ‘e
Simm of mtter‘ (l)‘..‘.‘.'.....'..‘..
)‘ : .
. Tt ( ).-uaoo-*..o'o.\oovoo h
N,
o (3).o.oaocd-ooonocoot
{4)..-....'....‘...... . g
‘-'_ e % . ) ; B
Sy e LRI BV R X R
r

Ee SN T ™ ;
Si@&tu-re Of Supmisoro.o.o.‘w'. Qq.oo&.poc..;. . \
. - - ~,. AR .

Si@am Of wﬁw Con‘CrOJ.ler-.................-. ' - ’.”.‘"



APPENDIX D
-TTEM 3
"MAINTENANCE SCHEDULI
L ~

MAINTENANC.S CHEDULE OF DFH TOCOMOTIVES WITH MTU ENGINES

Iow, operating and maintenance costs as well as _____ _ il
' :oliahili.ty and availabili‘;y depend on maintenance and servi-
'cinc in omltmce with apeci.ﬁcationa and J‘.netructions.

' loreover 1.1*.‘ in 1mportant that-

“!r Id.ntanme dmicea ‘e perrormed 7' trained personnel;

~ ultabdle tools be employed,

= Genuine apara parts as well as fluids and lubriOants ag per our
MNdids and Lubricants Speciﬁcation No. 1061 be used.

Time mta:vals and. services given are hased on operational
experience and are in.tended to serve as a guide, Particular
operating conditions ma.y requ:Lre the llaintenance Schedule to be
a.ltered to compenaate. '
Preventive Haintenance Instructions
« Special care should be exercised to keep the power plant in
- & 6lean cad’ uexviceshle condition at all times to facilitate
dilcovery oL possihle leaka and pmeve.nt subsequent damage.
- levu' treat rubbea; or synthetic parts ‘with chemicals.  Wipe
‘ wi'th dry cloth. onI,z‘.,

‘)

NTU Haintenanna uoncept for Diasel Eng:Lne Type 12V396 TC 12 '

- NTJ'e maintananco concepf .features various ma:!.nte.nance schelons
(Wl through WG) as gutlined below. : N

Maintenance Echelqn Wl

= Daily c.h.ocks.

Haintanance Echelons WZ; W3 and w4‘

- Pariodic maintenanca services to be performed during outeof-
service pen.‘iods without :the’ need. for engine disassembly,

,lh.tntansnca Echelon WS

- Intmediata—overham.' Component repairs. ‘The W5 echelon '
raqurea partial a.ng;l.ne disassembly.’

!tintananco thelon WS )

- lladoz overhnul. The wG echelon requires complete engino
d:tau_umbly.

~ The maintenance frequency pertinent to the W2 = W6 achelons will
be determined so as to.ensure efficient engine operation in each
particular application,



MATNTENANCE SCHEDVLE OF DFE TOCOS WITH MIU ENGINES

o A S————

Application Group:

24 Rail traction
. M Irain alectricity aupply

d.ntenance Frequency Cb.art
W1 GEvery operating day ' x
W2 ' Operating hours ' 500 '
zmit (months) 6
W3 Operating hours 1000
~ Limit (years) 1
W4 Operating hours 2000
W5 Operating hours ’ . \',.'. '_BOOQ_ -
t (Yea.rs) A A 6 . '
W6 Oper hours e T aa000
Er

One Time Additional Services o

= On a new engine o aﬁ:er W5 or W6 maintenance the following
services ave to Be performed after the first 50 operating hours:

Gode No,
00,11 Attachemeqts:'-

06,02 Valve gear:

10,43 Alr Sysfem:

10,17 Mads“g-'t‘!}s‘tém:ﬂ‘ |
12,04 uam"mé:ri filter:
12.05 Fuel. pcreﬁ.ltar*
13,08 Engina cool,ant pumb.

16,03 Engine 0il:'
19,01 Engine mounting:

'rask Descrigtion

‘Check tightness of fastening
_bolts and nuts

check valve clea.rance, readjus

as necesasary

"check ti\ tness of fastening

bolts an nuts

. Checic tigtness of faatening
:_bolta ‘and n.u.ts

""Dram, replace paper elemen’cs

o CIean ,

Oheck telltale bore for

. obatruction

Take san_lple and é.nalyze
Check tightness of fastening

"bolts and nuts.



AT ARCE SCEE]ITIE OF Drd TLOCOMOTIVES 7ITH MTU ZTGINES

LOCO Ncq..w..;‘;- ' B} ‘hé&Io Englne Nocoo... l Rnnningﬂxl'm.;ooooo
P‘m _.ng.ne No..oo. mnﬂingHm.oo;;oo.

M 1LETTWANCE ECHELON

Code 1o Task Descri E‘tlon T -

00.01L Engine operstion: Listen for alien running N0iSe sescnes
00.02 Engine operation: Check exhoust fumes color escccee

00.03 1Zngine operation: Inspect epngine and external .
. pipework for evidence 0f leaksS eeevoss

’ -
00.04 Engine operation: Check engine revolutions,
_ temperamree and pregsures seccone
10,01 Aiir system: Check condsnsate bleed line of
intercooloer inlet cover for
watez leak secesse
10.27 Adr filter: """l CHeck filter restriction .
: B -"‘— - indicator ] ) ; N, e op‘-c
) 12,02 "‘Mel. e Check Supply . S vevssse
'14.01 Engine coolant.’ ‘Checlk level . Ceevesse
- - DL Ve
16,01 En@.ne oil: " - Check level . beveess
10-02 air filter  Clean and ampty dust box seevere
10,05 Izel Frefilters . Cleen socenes
10-98 Mz Spséms - Chedk intalre: dmta-*fonleaka cescven
_ © of damage |, - .
12,94 #uel Plter: - _ Drain, replace paper elements eeseees
14,03 Engine coolant:  fYake sample and.' analyze " asesess
16.05 Engine\'oil: 'Take‘aample and a.naJ,yze crssves

16.04 Tree-jet centris
fugal o:!;I f:l.l‘l_:er* C‘heck thick:neee of depoeited.,

16,05 Engine o:L'L filter: mn oil eludge and . examine .
fOr metallic residue . seccove

Si@&km ot Hmer-(l)'o'oooooo.oo-oooo-o.
(2).....”.............
(3).'.......'.ﬁ....'."...

(4)eecereenerivennnanns

Si@um off Superﬂsor:................n.
Signeture of Quantity ControlleT.eeccssscses

R3: Dick peter zecomplishing each task

oiI sludge, clea.n filter ’ osssece



APPENDIX D
ITEM 3
MAINTENANCE

MAINTENANCE SCHEDULE OP DPH LOCOMOTIVES WITH MTU_ENGINES SCHEDULE W3

Tow operating and maintenance costs as well as operational
ronlbili‘by and availability depend oh maintenance and servi-
oing in compliance with epeci:icatiane and instructions.

Moreover it is important that:=

- Maintenance services be performed by trained personnel"

= Suitable tools be employed;

= Genuine spare parts is well as fluids and lubricants as per our
Fluids and Lubdbricants Specification No, 1061 be used,

Time intervals and services given are based on operational
experience and are inte'.nded to serve as a guide, Particular
operating conditions may require the Maintenance Schedule to be
altored to compensate, .

Preventive laintenanée Instructions
« Special care should ’B'é exercised to keep the power plant in
a clean and eerviceable condition at all times to facilitate
discovery of poasib.‘he leaka and. prevent. subsequent damage.

« Never treat rubber or synthetic parts with chemicals. Wipe
with dry cloth only; | | :

MTU Maintenance Consept for Diesel Engine Type 12v396 Td 12 :

- NT0's ma:l.ntenano’e concept features various maintenence schelons
(w1 through W) aa outlined below..

Maintenance Ennelon |28

« Daily checks,

Maintenance Echelons W2, W3 and W4

- Eericdic maintenance gervices to be performed during outeof=
smice peu:iodn withnut the need for engine disassembly.

Ilintonnnce Echelon WB

~ Tntérmediate overhanl. Gomponent repairs, The W5 echelon
requires partial engine disassembly,

Maintenance Eghelon W6

' w Major overhaul., The W6 echelon requires complete engine
disassembly, ' ' ’ '

The maintenance frequency pertinent to the W2 = W6 achelons will

be determined so as to0.ensure efficien.t engine operation in each

pu'ticular application, ’\
/



WIN oP SCHEDULE OF DFF LOCOS WITH MTU ENGINES

Applicat:l.on §roup:

2A Rail trabtioh -~
3L Trals electricity supnly

M:Ln'bewca I’raquency Chart _ 26
Wl Bvery pperat:l.ng day X
w2 Operating hours 500
gmit (months) . 6
W3 Operating hours 1000
Timit (years) h
W4 Operating hours ' 5000
W5 .Operating hours .8000
t (Years) -6
w6 erating hours 24000
Bmis (yoars) 12

One Tine Additional SerVices '

= On a new engine or after W5 or W6 ma.intena.nce the rollowing
servicea are to be performed after the ﬁ.rst 50 operating hours:

ode

0.1l M:taohements:.
06.02 V"alve gea;;:
20;16 A%r-&ystem:
10.17 Exhaust s}st;elr;:"'

12304 Main fuel filter:
12,05 Puel prefilter.:
13,08 Englne coolant pump:

16,03 Engine 0il:
19,01 Engine mounting:

Task Description

Check tightness of fastening
bolts ahd nuts

Check valve clearance, readjuat
as necessary

" Check tightness of fastening

'polts nu.ts

Check tigtnecs of fastening '
bolta and nuts

Drain. replace paper elements
Clean

Check telltale vore for -
obstruction ;

Take sample and analyze

‘Check tightness ‘of fastening

bolts and nuts.



D O e L B e s

MATITET KCE SCEEDULE OF DFF TOCONOTIVE FITH ¥1U TNGIIES
¥ATETEr CE ECIELON

ioéO‘I!o:........End I: Engine No....‘..";\. Runn:m(: HOUrSeesesee
m.diI: Englne Noooo-oo;- Running TOUTSeessess

e —————————

Code Fo. . Tagk Description w3

00.01 Ensine operztions IListen for alien runniny noise esonce

00.02 Zngine .Oporatiqn: Check exhzust fumes color esessce
" 00.03 Tnginc operction: Inspect engine and externcl pipe-
S work for evidence of leaks eevecs
00.04 Engine operetion: €heck engine ‘revolutions, tempera—
o tures and pressures cecnve
10.01 .idlr syetems ~ Check condensate bleed line of
. L intercooler inlet cover for
: . . - water leak secces
10427 idr £ilters - Check filter restriction
. . 3 _ o : mcator. : ’ easscse
15.02 Mael: - 5 - Gheck &upply T eee
14.01 Engine coolent ~ Check level
. 16.01?&313.@ Oilzi Che‘Ck 1evel sesecee
10.02 iir filters " Clean and empty dust box
10,04 Tuel prefilter: Clean
10,20 .ir systenm: Check inteke ducts for lecks or
. . damage . sesace
_12.04 Tuel filters: . .Drain _i'eplace paper elements secese
14.03 Zngine ~oolant Take semple and analyze esnsee
16.03 Engine oil: \Tgke. eample end analyze " eeeees
16.04 Pree-jet centrifugal T :
otl filtexrs: ’ Check thickness of deposited
0oil sludge, clecan filter esssse

16.05. Engine filters ' Drain'oil sludge and exomine
RGO 7% for metallic residue(accomplish

, ’ "heh"Changj-ng Oﬂ) ‘ scesnss’
00.07 Iubrication points: Iubricate o " aesese
06.01 Valve gear: . Inspect for proper lube 0il SUDPDlYeecces
T ST o : : oo : .
06,02 Valve gear: . - . Check valve clearance and .. ‘lesnses
: . : . readjust

06.18 Valve geers: " Cheek cylinder head cap gasket,

. replace if necessary esssse

08.02 Governor linkage: Check that linkage does not
' , bind’ and lubricate . : XXX



1C.06 .ir Sroter: Cacelr function of gmorroneT

zir fl:ooe cesens
10.21 Txhauct svsvienm: Inspect crstem, and cieok &rains
Ior obstriiction ssacas

13.08 Zngins coolont
pump: Cieck tclltalc bore for

otatruction erecas
14,16 Znginc coolent: Cheek for external contenine iony e e,

17 nocceczoxr

16.06 Er-iic oil: Thcase Tiltor oil chanze iaterval
iz 1000 ours sevss
0 ’,.. ..
16.15 Zngine oil Tiluer: Replace Ziper clementes znd coal-
rings (accomplich when changin
-oils seecos
88.02 Torsinelly
rcsilient coupling: Inspect for droper condivion tesea

B Ticl: alter accomplisining cach task.

Signature of Tivters(l)eseeenrenneninnnnn.,
'..‘..’I.'...I."....
- ‘o.a-noou--on"n"o'

(‘J-)-ou---mo-.o.o-r-uo.o

Siznature of Supervisor:...................

Sighature of Quantity Controller:...........



"WPPENDIX D

ITEM™3
QINTENANCE SCEEDU'.LE OF DFH ILOCOMOTIVES WITH MTU Qumbd" MAINTEMNANCE
' . SCHEDULE H4
Iow operating and maintenance costs as well as operational L
oIiability and aVailabil;,ty dependi on maintenance and servi-

,c,i.ng j.n compliance with wecuications— and. Lnstructione.

-~

B 4?,‘ .o,‘ ."x‘:“_""""’ "'s{ .. ‘z/lg

floreo'ven 1t 18 my,oxtﬁn tna.t,.ev =

- llai.ntenanec eervices be };eri’omeq. by trai._ned pereonnel,
*Sud.ta‘nle tuocLa Yo employ:ed' i ‘?\ Lot PEE TR

- Genwine spare pa.rte as well as fluids and lubricante ag per our
Pluids and Lubricante Speciﬁcation No. 1061 be used..

Time intervale and eervicee g:.ven are baeed on operational

experi'ence and are j.ntend.ed to gerve as a guide. Particular

operating conditions may require e Maintenance Schedule to be

altered to compeneete.’ L

4Preventive Maintenance Instructions

- Special care should be exercised to keep the power plant in-
a clean and serviceable condition at all times.to facilitate
discovery of poeeible lealks and prevent subaequent damage. .

= Never treat rubber or eynthetic parte with chemicale. Wipe
witn dry clotn onl,y ' .

/,.-2

' MTU Ila:!.ntenance Concept for Dieeel Engines Type 12V396 W I2

= MTU!a maintenance concept featnree va.rioue maintenance schelona
(W1 through W6) as outlined below. - '

Maintenance Echelon w1 '

= Daily checke.

Maintenance. Echelone W2 W3 and W4

« Periodic main*enance cn:wi.c:ee to be performed: during out-of-
service periods withnm the need for engine dieassembly.

Maintenance Echelon ws . '

T Intermediate overhauls Gbmponent rhpaire. - The W5 echelon
\req_niree partial eng:[ne disaesembly. ’

Maintenance Enhelon W6

- Ma;)or overhaul. The W6 echelon requ.j.ree complete engine
dd.easeembly. ‘ e

The mai.ntenance frequency pertinent to the W2 = W6 ‘echelons winl?
be- determined so as to.ensure. efficlent engine operation in each
particular application.
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MAINTENANCE SCHEDULE OF DFE 10CO

g WITH MTU ENGINES

Application Group:

2A Rail traction
3A Train electricity supply

Kaintenance Freqpency Chart ; 2A
w1l - E?er& dpefatiﬁg day?‘5*1 ey x T
we 0 erating hours 500
it (months) 6

W3 Operating hours o 1000

Iimit (years) C L. 1
W4 Operating houfs N %000 )
W5 Operating hours : 8000 .

ﬁgmit Yeara 6 -
wé erating hours o ' 24000
L ﬁgmit (yearg A 12

One Time Additional Sarvices

= On a new engine or éfter WS‘or W
services are to be performed aft

Gode No.
00.11 Attachements

06.02 Valve gear: =
10,16 Air System?
10.17 Exhaust system:

12.04 Main. fuez:fntu-

12.05 Fuel.prefilter"
13.08 Engine_coolant pump:

16,03 Engine 011'
19,01 Engine mnunting-

¢ maintenance the followinv
er the first 50 operatlng hours:

Task Description

Check tightness of fastening
bolts and nuts

Check valve clearance,'readjust
as necessary

Check tightness of fastening
bolts and nuts

Check tigtness of fastening
bolts and nuts

'Drain, replace paper_elements

.01ean

Check’ telltale bore for
obstructlon

'Take sample and ‘analyze

Check tightness of fastening
bolts and nutsu



 MATNTENANCE® SCHEDULE O DFH LOCQIOTIVES WITH ITTU- ZNGINES

Code Ko Zask Desoription . o

-00.,01 Engine oia'erat'ion, msten for alien m nbise . .'.."..‘.
00,02 Engine oparations. Check exhiust fumes color
‘00,03 Engine. op'cra’tion: Inspoct eng:.ne’and external pipe-

' work for evidence of leaks erenes
00.04 Engine operctions Chedk encine revolutions, '
temperaurms and pressu.res sesces
1‘0‘..0'1,' Afr gystems... * Gheck condensate bleed line of
: g ’ - © 1 lmtercooler inlet cover Zor

Water Ieak ) . X .oc;.;~

'16.27 m_ﬁite'_m;_‘f Gheck filter res‘t:riction indica~

” ‘.....'.-

mck S’U.P_'Dly .‘.o oo a-o ve

14.01 Engi:ne éooia:ntr _;",Check leve.'l. ‘aescann
16,01 Engine oz’ ¥ (Check level =~ ceneene
10.02 adr rilter’ ‘?"H, Clean and: empty. dust BOX . feveses”
10,05 Fuel praﬁlt‘er.‘ .‘f.‘&l'ean i - o

10.20 Air system: . ": Check intake ducts for le._lcs or

: ‘,-;:‘ S SR »".~f-_-;_':j..~f'daxnage : e ssaenas

12.04 FueL‘ filter Dra.'!.n replace paper elements ' '...‘.....
14.03 Engine cooIa.nt. : Take sample a.nd a.nalyze o f‘.;.,.'.....

16.03 Engine oil'lﬂ, Take sample and a.na.vae N _' | :...;..

16.04-. Free-jet cent:ri—-,
¥ fugell odl: mteu» ‘Check thickness of. deposite&
Oﬂ sludge, clean. filter T aessese
15.05 Kngj.ne o:tI ":!.Iter Dra.i.n odl’ sludge -and é.rsmac
0 for metallic residue
(accompl.wh when chanzlng 011) Ceerves’

5 00.07 Iubrica‘!.ing pomts. Ivarj.ca.te ‘ e ‘.'.‘..‘...:,
-j‘. ”'.‘ s
06.01 Valve gea.r' -'IﬂapGCu for: propex Tube oil

:', ' o - Supply scassee
.06 .02 Valve gea.r. Check wvalve clea.ra.nce and

.rea.djust sscenee



Valve gear: Check cylinder head cap goaket

Ud.lt
replace 1L necesaa.r:y - .. eeeese .
- e oA e .
. 08,02 ‘Governor linkaze. " Check: ‘that linkag‘ dues . nbt bind, .
: ' m I‘qbrica.te o L evecne
20,06 Afr aystems .,Ghack function o+ emergenc'r' ]
by : - a:h: ﬂape - - beower
"10.21° Exhaust systems Inspect sraten, end check d.re.lns
oxr obsmctzon . tecens
13.08 m coelanf
- ’ pum:p‘ ' . Check telltale. bore ;or obsgtruc~
- o . - :-: tion . . dessce
14,16 .mgine ooolant: . Gheck i‘tmction of 1evel monitor deonie
14.17 Engine coola.nt : - o
' cooler. '~Gheck for external contaminatf on,
' clea.xrif neceasa.ry' sescee
16.06 Engine oil Chan.ge Pilter oil cha.nge muerval
' ) 181000 hours " s ®ecece
16.15 .u@ine 011 i’ilter Eeplace n aper elementa & seallng '
rings (accomplleh when changing -
m) N '...;.
88,02 - roréi‘ona.uy |
: . Tegilient . R .
G czcupb‘.ng "Ihepect for nroper conditiom - oJeees
06.12 Valve gea:r'j" Make visua.l inspection . eeess.
10'.05 A.‘Lr suetem' ‘ Clca.'n condensate bleed line of
: 3 PR ixrtercooler inlet cover: . " eeesse
.10.07 ,Air svstem. Gheck charge. pressure o cevees
10.19 Ar filter: Bepla.ce paper element( every 4000 _
. . . hm)— ‘ ...“.‘
11.01 Fuel in;jection Lo .
) ‘ -nozzles. ’ Bemove and testy replace sea.llng
KEIRR 1\- ' rings, replace nozzles efter RS
: Se i) 3000 = 4000~ opersting hours o Ceveses
l,«_t.g& Engine coolzmt._v Change coolant, flush cooling ,
‘18.0F" Engine moiiriting Check tightnesa of’ faste;ning
bolta . T .eeeemy
19.02 Engine moun%in._,. Lzke visual insnection o: cachr A
' ., 7 mount " aeeses
§4,0Z’ -lonitoring systom Gheck function of monitor:l.ng o
‘- _A L o "inﬂmcnﬂ ’ " oo.oooo;
87001 Engine ContI‘OlBo Cb.eCk flmction sovsas



MB: Tick efter accomplishing each task.

Signature of fitter:(l)eececcascceccccacss

A('E)on'oooocooo-o-oocioo
) (I;').ooosoctoo-oouoo.to
.(4—)..Q-0.0.o.-.o-ao.oono.

Signature of Supervis'orr.,....;...........

Signature of Quantity'Controlier:..'..............’.



APPENDIX D
ITEM 3
MAINTENANCE

MATNTENANCE SCHEDULE OF DFE LOCOMOTIVES r7m NTU ENGINES SCMEDULE M8

h

Tow operating and maintcnsnce costs as well as operational i
reliability. and availability depend on maintenance and servi-
“cing in compliance with spe01fications and instructions. ‘

Moreover 1+ is important that'

- Maintenance services be performed by trained personnel;

w Suitable tools be employed;
= Genuine spare parts as well as fluids and lubricants as per our
Fluids and Lubricants Specification No. 1061 be used.

o

Time intervals and services given are based on operational
experience and are intended to serve as a gulde. Partlcular
operating conditions may require the Maintenance Schedule to be
altered to compensate. o

Preventive Maintenance Instructions

- Special care should be exercised to keep the power plant in
a clean and serviceable condition at all times to facilitate
digcovery of posaible 1eaks and prevent subsequent damage..

- Never treat rubber or synthetic parts with chemicals. Wipe
with dry cloth onIy

MTU‘Maintenance COncept for Dlesel Engine Type 12V396 IC 12

- MIU's maintenance concept ‘features various maintenance schelons
> (WL through W6) as outlined below.

Maintenance Echelon Wl

- Daily checxs.

Maintenance Echelons wz, W3 and W4

= Perilodic maintenance serv1ces to be perforu d during out=of~
gervice periods without the need for engine disassembly.

Maintenance Echelon WS‘

”-—Intermediate overhanl Gonponent repairs. The W5 echelon
requires partial engine disassembly. L

Maintenance thelon wée

- Majorroverhaul.AbThe W6 echelon requires complete engine .
disassembly. C ' N

The maintenance frequency pertinent to the W2 - W6 echelons will
be determined so as to.ensure efficlent engine operation in each
particular application.



MAINTENANCE SCHEbULE OF DFH 1OCOS WITH MTU ENGINES

Application Group:

24 Rail traction
3A Train electricity supply

Maintenance Frequency Chart - .2
Wl ,F,Every‘ operélizing day 4 » _ -  x
w2 Operating howpg: - U :7;2_560
1imit (months) , .. 6
W3 Operating hours . : 1000
- Limit (years) - o - 1
W4 Operating hours L o 3006'
w5 Operat%ng hours SR 8c00
Dimit Years) S -
wé gm-ating hours 4 °4000
i

t (years) 12

One Time Additional Sea.'vices :

= 0n a new engine or'after WS or W6 maintenance the following
gervices are to be performed after the first 50 operatlng hours:

Code No. ‘ * Task Description
00,11 Attachements: Check tightness of fastening
o bolts and nuts
06,02 Valve gearf‘ Check. valve clearance, readjust
. as necessary
10.16 Air System: Check tightness of fastening
bolts and nuts
10,17 Exhaust sﬁstem: Check tigtness of fastening
' bolts and nuts
12 04 Maln.fuel filtar' ' Drain,.beplace paper elements
12,05 Fuel prefilter' Clean
13¢08 Engine coolant pump' Check felltale bofe;for
o obstructlon :
16,03 Engine 0il: ' Take sample and analyze
19,01 Engine moqnt:.ng': Check tightness of fastening

.bolts and nuts.



Eoiavencnce Schedule

Maintennnce Echelon. "'5 :
' can be a.ccmnplie.ond nithout the need for engine disaasembly

'whereas. the .75, echelon requi res pertial disassembly.

The ¥l - W& maintenance echelons

The

éouom_ng is a list of 75 services: and checks to be made in

' Code No

02,01

03,02

03.03

05.03

05.04

'05.10

06.03

.05.04

05.10

06.03
06,04

. 07,02
- 07.08

09.06

- 10,08

10.10

"10.11

10.12
11.02
11.03

L

Gear trein:.

R;mging &eers

Running ge=rs’

Crlinder heads:
. \

Cylinder heads :

Crlinder hecds: .

_ Valve gehrs

Cylinder hecds:

Cylinder heedss

Valve gear: .
Valve geexr:
Govermor:
Governors:

Exhaust turbocharmer

 Alr mantfoldgse -
Exhanst nmtf:folds H

mma:ust silercers:
Intercooler.

_Tuel in;jection ooz le
Fue'l in.;]ectlon Fump

,addition to thosa @ven for the’ 71 W’4 echelons.

Task Descrigtion

Moke visual inspection (do not
disassemble)

Check appearance oY c¢rlinder liners

" Check condition of piston crown,

and clean

"‘iemove cylinder heads, recondition
- valve seat imsert, rerface veolves

Beplsce cylinder hecd Szsket and

: water &: 0il seals

Replc.ce "O" ring on nrotccetive

.. sleeve . .
fRemove cylinder hepds, recondition

valve seat inserts, reface valves

'Replece cylinder head gaskets and

water & oil seals

.Replace now ring on protective

sleeve E ,
Hemove rocker arms and inspect

"Check wear on valve tappets

Réplece diaphragm

Replcce rubber buffer in governor

drive

Remove, disassemble, cleaﬁ, check

bearing clearance. :

Remove, clean, replace saskets

'raskets
skets

Remove, clean, replzace
Remove, clea.n, replzce g

-Remove clea.a, leak~tegt -

Heploce
Remove and check (pump °10w, evidence
of lcaks

'1.1!.09 mel injection {inmer: Check ’*u.nction



11.13
12-08‘

13.06
14.13

L.

14.25
16.09
16,18

1l6.24

16.29

87.02

Engine cqQolant s

TFuel injection pump:
Tuel:

Engine coolant. pumps

Engine coolant. cooler:

+

Ay

Coolant thermostats:

3

- Check otart-of-supply noint

Clecan tank, inspect fuel pipes
and seals

. Msassemble, inspect, replace seals

Clean cooler {radiator) fins

~‘Clean straimers in coolant return
line” - - ' ’

Replace; pellet case

Engine oil heat exchanger: Iemove, cledn, leak-test

Engine oil filtexr:

Tree-jet centrifugal
0il filter:

Engine oil heat
axchanger:

Engine controls®

H N 4

Remove, clean, replace paper elementg

‘and. gaskets

Remove, disdssemble, replace bearing
if necessary

R

;Chéck unloader vclve and bypaas
~ valves

Check, readjust as necessary

X Maintenance Echclecm '76 z The WE echeIon req_uirea cn(;ine removal
dnd complete ‘digassembly



I'B: Tick zfter accomplishing each task,

Signat‘ure of fi'f:'ter:(l)........-.........-

(3 eeeeiineniiiinnnnn

(4)eeeiiiiniiiniennns.

Signature aof Supervisor:..................

Signature of Quantity Controller:.................



Appendix D

Item 3c

U30C Locomotive Maintenance Schedule
Periods:

Daily Inspection

One Month

Three Months

Six Months

One Year

Two Years

Four Years - Heavy Repair (Overhaul)

Eight Years - Heavy Repair (Overhaul)
Note: Detail maintenance tasks for each of the above periods are

listed in Locomotive Maintenance Manual.



APPENULX L
ITEM 1

GENERAL &3 ELECTRIC

TRANSPORTATION SYSTEMS BUSINESS OPERATIONS
GENERAL ELECTRIC COMPANY @ 2001 EAST LAKE ROAD @ ERIE, PENNSYLUVANIA "2337

May 5, 1987

Mr. J. Forman

Assistant Vice President

Parsons, Brinckerhoff, Quade & Douglas, Inc.
1136 Glen Meadow

Schenectady, NY 12309

RE: TAZARA

Dear Mr. Forman:

Confirming our telex of April 7, 1987, and based upon our discussions with you
in Dar Es Salaam the week of March 30, 1987, we are pleased to provide the
followina quotation for our Model U30C diesel electric locomotives for

Tazara. This quotation modifies our April 7 telex in that the quantities of
locomotives involved and the spare parts recommendations are based on
quantities up to 15. This change is based upon our phone conversation on May
4, 1987.

Locomotive

General Electric Model U30C diesel electric lTocomotives similar in configura-
tion to those previously supplied to Tazara and equipped with General Electric
bogies including clasp brakes and derailment beams in accordance with Tazara
requirements. Prices quoted are estimated for locomotives delivered F.0.8B.
factory within 10 months from receipt of order, complete with all technical
and financial details, subject to prior sale of our manufacturing capacity.

Quantity 10 Tocomotives ..veeeveeennnnss S $1,395,000 each
Quantity 11-15 locomotives ....eevervennn. US $1,350,000 each

Estimated ocean freight and insurance charges per locomotive are $75,000 from
U.S. East Coast/Gulf Port to Dar Es Salaam. Ocean freight and insurance costs
would be billed at actuals.

Service Engineering

At the request of Tazara, we have checked into the possibility of extending
the services of Mr. H. Anton, who is currently in Tanzania. Based upon the
exchange rate of 1.8 DM per U.S. dollars, the price for extended engineering
service cover - up to three years - is as follows:

Year 1 ........ $230,000
Year 2 ........ $240,000
Year 3 ........ $250,000
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Spare Parts

General Electric's spare parts recommendation to support the U30C fleet is
presented in the following categories:

1. Consumable parts, which include such items as filters, brushes, contact
tips, light bulbs, brake shoes and wear plates. This list is compiled on
the basis of five years of operation. However, it is recommended that
filters be ordered in quantities adequate for 2 years of operation.

2. Protective parts recommended to have on hand to adequately protect the
fleet in the event of failure, accident, etc. This lot of parts also
contains the parts required to perform the first overhaul at four years.
The overhaul parts were included in this section because they have pro-
tective value as well. Said overhaul parts would total approximately
$30,000 per locomotive.

A. Diesel Engine Arrangement
B. Mechanical and Electrical Equipment
C. Governor '

3. Capital Spares - Recommended estimates for the different categories of
parts quoted in US $000 are as follows:

Locomotive Fleet Size 5 10 15
Consumables 154.3 308.6 462.8
Protective
A - Engine 550.9 738.2 907.3
B - Elec. & Mech. 359.5 478.0 547 .1
C - Governor 1.8 3.6 5.5
Capital 380.3 _380.3 431.8
Total . 1446.8 1908.7 2354.5
Est. Freight & Insurance (3%) 43.4 _57.3 70.6
Total CIF 1490.2 1966.0 2425.1

Lists of materials recommended, equaling the above dollar amounts are enclosed
for your information.

Material prices quoted are valid for acceptance for four months, i.e. until
August 31, 1987. As indicated earlier, the ocean freight and insurance costs
are estimates. We will bill ocean freight and insurance charges at actual
cost. The service cngineering charges are subject to adjustment based upon
the fluctuations of the DM vs. US dollar.
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This quotation is subject to our standard Conditions of Sale, form GE 43H,
copy attached for your ready reference.

In specific response to questions raised during our discussions in Dar Es
Salaam, I wish to advise as follows:

1.

Shelf life of spares in a heavy moisture environment: Except for paper
filter elements we would not have any special concern for the life of the
parts being shortened due to high humidity provided adequate protection is
taken in handling and storing the goods. Materials susceptible to mois-
ture damage are packed in special moisture resistant paper and, where
necessary, materials are sprayed with rust inhibitors.

Paper filter elements should preferably be ordered in quantities equaling
two years normal service because: A) the space required to properly store
is guite large; and, B) the paper may begin to deteriorate after 3 years
or so with resultant shortened 1ife in service.

Source of gasketing material for Chinese locomotives: We do not cut many
gaskets ourselves. When the occasion does arise that we want to cut our
own gaskets, we would have to purchase the material from a gasket cutter
because the quantity we would require would not be of interest to the
material manufacturers. Names of manufacturers of gasketing material that
we use are: Armstrong, Chicago Rawhide, Clinger, Garlock, Parker and
Precision. MWe do not deal directly with any of the above companies as
explained earlier. Mailing addresses and phone numbers for any of the
above should be available from your Thomas' Register.

Incorrect placement of an electronic card from "old" wheelslip system into
"new" wheelslip panel or vice versa: The system is designed so that if
any card is placed in this wrong slot, or if the wrong cards are put into
a panel:

A. A wheelslip 1light would energize on the driver's console.
B. The locomotive will not load.

C. Corrective action would be required before this locomotive could move
under its own power.

D. No damage would be inflicted on the card as a result of it being
placed in the wrong slot or the wrong panel.

Varnish applied by GE Service Shops during a "clean bake and varnish" is
or is not VPI'd? I checked with our Cleveland Service Shop and was
advised the current practice for a basic overhaul is to VPI the armature
and frame on any GE traction motor. Similar work done by the GE Service
Shop on Electro-Motive Division of General Motors traction motors, the
policy is to VPI armature only, unless a customer asks for and agrees to
pay extra for the frame.
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This has not always been the policy. Howev:ir, it is strongly recommended
that anytime varnish is applied to a motor frame or armature it be VPI'd.
This is the only way to assure proper penetration of the varnish.

Applying varnish without VPI might tend to give a false sense of security.

As promised during our phone conversation of May 4, 1987 we will provide
gquotation for materials required by Tazara for the existing Krupp fleet as
well as special tools as soon as possible after we receive the list from you.
We appreciate this opportunity to provide information on General Electric
locomotives and spare parts. In the event I have overlooked any questions
raised or have not provided a complete answer, please advise and I will
attempt to rectify the situation as quickly as possible.

Very truly yours,

RV .

T.E. Nelson

CEWP:1063F



GENERAL ELECTRIC COMPANY

CONDITIONS OF EXPORT SALE

NOTICE: THE OFFER, CRDER ACXNOWLEDGEMENT, ORDER ACCEPTANCE OR SALE OF ANY PRODUCTS COVERED HEREIN 1S CTN-
OITIONED UPGON THE TERAMS CONTAINED (N THIS INSTRUMENT. ANY ADDITIONAL OR CIFFERENT TERMS PROPOSED BY SUYER ARE
OBJECTED TO AND WILL NOT BE BINDING UPON SELLER UNLESS SPECIFICALLY ASSENTED TO IN WRITING BY SELLER.

ARTICLE |- PRICES

Prices include the cast Gt (1) Sailer § usualinspecton ana lacicry tests, (1 Seller s
usual pacxing (or conanening, | acpicanle) tor expen. anag (m) regnt By Seilers
usual means {0 alcngside vessel al tha point of exocn cesignated ty Seier (dut nat
tha cost of Insurance, Or charges 1or DIer hangling, marshaing, ignterage ang heavy
uMs). Insurance 10 cover !he riand snioment snail te arrangec Sy Seller at Buyer s
gxpensa ! Tader s arranging lor the 2xpan snipmant Sursuart to Aricie L

ARTICLE I - CELIVERY, TTTLE AND RISK OF LCSS

A. Zxcept as siated 'n Puricrazn 3 ceicw, Seeer snail Cenver the Progucis [0
Suyer F ©.8. 'actory. Aartiat celtvenes snail be pemuried. LUoan cetvery, lille (0 the
Procucts and ail nsx ¢t 'ass cr carmage shal pass (o Buyer Cenvery imes are
acproximats and are cependent Uuoon gromot receict Sy Sailer of ail matenas and
INICIMaNoN necessary (0 proceed witn wornk without interruphion

8. ! any pan cf ine Progucts cannct Se snioped frem tha caint of inand shioment
0 3iongside vessel wnen redcy Sue 'S any causa reterred to in Aricie V., Setler may
2lace such Procucis in storage (wnich may e atthe ¢1ace of manutaciurel. in such
avent, (1) Seller snail acuty Suyer ot the clacement of any Proquct in sicrage, (i)
Seiler s cenvery couganons snall te ceemed fuiblleg ana !itte ana ail asx of loss or
camage shall thereucan 0ass 10 Buver, [in) any amounts ctherwise payaoiato Seller
upon Cenvery snail oe pavactia upon Sresantation of Selar s invoces tnerelor and is
ceruhcation as !9 such cause. (v} 2roemofly upon suc:ission of Seiler s invoces,
SBuyar shall rmmeurse Setler tor all expenses incurred by Seiler. such as preoaranon
fer ang glacement :nto Sicrage, anching, stocage. msgection. Sreservabon ang
asurance, ang (v) ~wnen ccncitions permuit and uean payment ¢! all amounts cue
neraunger, Saeller snall 3ssist ang cocoerate with Suyer in any rezsanasie manner
with respect 10 the remaoval ¢f any Pocuct whicn has been claced in siorage.

ARTICLE lil - EXPORT SHIPMENT

A. In Ine event Suyer wisnes 10 arrange for expor smoment. 3uyer snad intorm
Seller Sy SO NQicaling on the crcer in the agsenca ol such ncication, or it Sarler
2x@rCises its ngnts under Patagracn 3 of Aructe Vi Satler snail armange 10r 1) exoon
snipment 0 Suyer s Country and 'ni Manng waranause-lo-warenousa nsurance
tinciucing war nsk, of avanaole). Suver snail pay Seiler tor Jil lees ang exoenses.
INCiUCING, Jut not hmited 0. !haose <ovenng oreparation ol consular cocuments,
CaNsuIar 'ees, 3cean Irmgnt, SICI3Ge. nsurance and Sailer s then current !ee for
SuUCh services, NCIwithslancing any extension of creail 'o Suver, all such charges
snall De aremetly reimoursed Sy Sus er n U.S. Colars upon sucmission cf Setler s
invaices therelcr.

B. in pertonming any cf the ‘oregoing servicas, Sellar snall ccmoty with any
reasonagie INstrucitons cf Buyer or. :n INg aDsSaNCE NLreot, SNai act Accarding Lo its
Dest judgment. !n so acing on Buyer s benall, netther Satler nor 1S agents shail ba
ilaote for negiigence or l0r any specal, consequential, INciaental, inGirect or exem-
Stary damages to Buyer resuiting (neretrcr.

ARTICLE IV - GOVERNMENTAL AUTHORIZATIONS

A. The party that arranges for exoort shipment (or Buyer s designated expor
agant) shail be responsiole for the tirmaty apphcalion inits cwn name tor any required
U.S.A. export icense. Buyer snail be responsioie (or iMmery obtaining and mantan-
INg any requireq IIMport licensa, exchange permit of any olher govemmental authon-
zaton. Buyer ar.g Setler shall assist eacn other wnen such heip i§ reasonanty
possiple. Saller shall not D@ habie it any authonzaton of any govemment s gelayea,
dented, revoxed, restncted or nat renewed, and Buyer shall nat be relieved theredy
ot its obhgatons [0 pay Seller tor s Products of any other cnarges which are the
obhgatnon of the Buyer hereunder.

B. All sniomaents hereunder shail at ail imes be sudect 10 (he export control laws
andreguiations ot the U.S.A. and any amsndments inereo!. Buyer agrees thatitsnail
not maxe any disposittan at U,S. A -ongin Produc:s purchased irom Sailer, by way of
trans-shipmeant, re-axport, Crversion of otherwise, other than in ang 10 the utimate
country of gestination spechea cn Buyers oraer or ceclared as the country of
ullimate desunation on Seiler s IMfvoices, excep! as saxd laws and requianons may
expressty permit.

ARTICLE V - EXCUSABLE DELAYS

A. Seller shall not ba laDie {or Ce1ays in Gairvary of lailure [0 perfonm due Cirecty of
Ingirecily 1o (1) causes beyona Seiler s reasonsdie conurol, (1) acs of God, acts
{inciuaing tailure 10 act) of any governmental sulhonty (Ce jure or de facio), wars
{deciared or unaectared), governmental pNoNties, Poft CONGESLON, NOLS, ravolutions,
stnkes or other lapor disputes, hires, 1oods, sapotage, nuciear modents, esmn-
quaxes, SIoms, epcemics, Of (i) nadiliies due 10 Causes bayond Setler s raason-

able canircl tumety 10 cCtain auher necessary and Sreoer 1apor, matenats, <m oo~
nents, laciities, energy, ‘uel, ransoanation. govemmental aulnonzaticns crinsing-
nons, malenal or nformanon requyed from the Suyer. The Icregoing snail asciv
even though any of Sucn causes exsts at the me Cf the order o occurs aner Savar
secrmance ¢f s ochgabons 1s calayed ICr otner cluses.

8. Seller snail notity Buyer ¢l any ge1ay or latiure excusaqd Dy this Artia anc <hail
scec:ty the revised Celivery dale as soon as praclicacle. In the event cf suc” <e1ay,
suctec: 10 Paragracn C at this Amcie. ihere snall be no termiNalion and the tme <I
cenvery of Ct performance chail te extended !cr a3 cenod equai lo (Re me ¢si v
Seiler oy reason ol Ine celay.

C. ! zelay 2xcuseg by this Anc'e extencs 'or mere than 63 2ays aNa ine 257 =<
nGve not 3CIeea LUPON 3 revised £asis ICr CSNINUING (N8 wark a1 1Ne enc Gt the <2'ay,
n¢ILCING 3CIUSIMANt Of the SNCE., (Ren 21NAr Sarty 1 eXCeRt wNere CRISY 1S CaLs4T Ty
Suver. .n wnich event cnry Seiler), ucon 20 Lavs wnnen natice. mav temingie it
crcer ~ilh respecs (0 he unexecuted DCriion Of INe ~arx, wnereupan 3uve! thal
cremetly cay Seler ds lerminaton charges cetermined in Gcoordance win Sauers
standard 3cTTUNNiNG Pracices yocn sucmission ot Seiler 5 invoices (nereler

ARTICLE VI- PAYMENT

A, Payment shail te mace in U.S. Donars in New Yorx as (Qilows:

a) Cn an orger of Yfteen !ncusana U.S. Coilars (U.S. 518.0C0) zr nzer,
oayment snad be mace sunuitanegusly wih (ne 2IGCing af the orcer whnera Ine aws
ofthe Suver s country parmil,

“x) Cn an orger over hteen tncusana U.S. Coilars (U.S. S15.000), 2ri11ne aws
ol the Suyer $ cSuntry {ortig comonance wih Paragrach (1) apove, Sayrment £hau 2a
mace (Nrouch a lefter of creqit o be estaditsned Dy Suver at s excensa. Ail =oSis,
INCILCING any BANK CONNMMANON CArges, relaung to such lefter of crecit arg 'S s
aczount of the Buyer. Alllenters ol ccedit snail De 10 1avor of and aczegtacia to Seuer
shail be cansisient with the terms of this instrument, shail be maintained in sutcent
amounts and lor e penod necessary !0 meet all tayment cohgations, shad e
irevocaple and iIssued by, or conhrtned 2y, 3 bank 1n New Yorx accentasie 10 Seuer
winin 15 cays after accegtance of the order, snall penmit parual delivenes and snail
crovide 1ot £ro rata payments uoon oresentaion of Seller s invaices Neretst ira
entner Seller s cerincate of ceivery FOB 1aciory or of deuvery nto sicrage with
cerunicalion of causa therelor and lor the payment of any cnarges lor siorage. 2xccrt
shiement, Snce adstments, and canceilason or termmunaton.

8. In the event that Setler agrees to any ceviauon {rom tha casn or tne aner St
crecit requirements set fonn apove. Seller resarves iNe ngnt 1o arrange 1or 2x2cn
snicment of the Procucss.

C. It Buyer iauls to hutil any conciuon of its payment coliganons, Sever Tav )
willNold delrvenes and suspend pertonmancae, cr (n) contnue perfomance f Setier
gdeems it reascnanie to do SO, or (i) claca the Products in storage cursuant 'S e
provisions of Article | hereo!. in any event, (ha costs incurred 2y Serler as a resut ol
Buyer s non-luifiliment =hail be payable oy Buyer upon suomussion of Seier s n-
voices therstdr. Selier snall be enttied 10 an extension of tme for pertormanca ct s
coligations equaling the penod of Buyer s nen-luiliilment whether or not Setler ewcs
10 suspend performance. If sucn non-luililiment 15 Not rectihea by Buyer Zromoiy
ucon notice thereol, Seiler may cancet the agreement ang Buyer snail say Senerits
cnarges tor canceilauon uoon submission of Seier s nvoices therelor.

ARTICLE VUl - TAXES AND DUTIES

AL AllU.S.A. taxes areinciugded in INe pnce except sales, use, 8xcisa, value-icced
ang similar taxes wiich have been exciuded bDased on lhe assumpuon nal the
lransaction invotves axpontanon. All ngnts (o arawoacx of U.S.A. customs gutes cag
by Seller wilh respect ta Producss (Of matenal or components thereot) beweng 10 ana
snall remain in Seller. it Buyer arranges lor axport snipment, Suyer agrees to umisn
witnout charge evidencs of exporancn of other evidence of 1ax or cuty exemcuon
acceptable (o the taxing or aiioms authontes wnen requested by Satler, 'ang
whicn, the amount of any U.S.A. laxes or dubes imposed on Seiler in connecson with
he transacnhon snal be promptty resmbursed in U.S, Oollars by Buyer 1o Setler upon
suomission ot Seller s ivoices thevefor.

B. Any taxes (incluaing income, stamo and turnover of value-added 1axes), Subes,
lees. charges or assessments of any nature levied by any govemmetal aumenty
other than of the U.S_A. in connecton with this (ransacdun, wnerher Ived acainst
Buyer. against Seiler or its smployees or against any of Setler s suoTNIBCNS of
their employees. shail be the respons:oiity of the Buyer and shail be paxd Qirecv &y
Buyer 1o the govemmental authonty concamed. If Sailer of its subcontractors. of the
employees of enher, ara requrred [0 DAy any SUCh lewes and/or fines, penares, or
assessments in ihe hrst.nsiancs, of as a result of Buyer's {aiure (o comoty with any
acphcable laws of requidbons goveming the payment of such lavies by Suyer. \Ne
amount of any payments SO Mad4e. pius the expense of CLUITENCy CONverson, snail be
promptly rermiwrsaed in U.S. Dollars by Buyer upon sudmussion of Sailer s invosces
therelor,




ARTICLE Vill - WARRANTIES

A_ Seller warrants mal Prooucss manulaciuled Dy Seiker snall be iree [rom calecs
N matenal, wormansnip ana e, and snall be of Me xING ana GUAITY sDeclied of
ocesignated by Seiler. Seiler s cOUGEIONS, 58l l0MN Deiow, snail appry oNiy 10 lalures
10 meel INe loregoing warranies (axcepl as [0 ke occumng wimin hfteen (15)
mONIRS ITom cale 21 cairvery cursuant (o Aricka (i ol wnicn Seiier s Given wnnen
natice within mimy (33} 2ays ¢! such ocTurrenca ana ore sed ihe Sroguct of 2an
inareol IS maoe availanie 1o Seler as soeciied Oy Seller

B. Il any Froauc: or pan tnereot faus o meel e IZregoing warranues | 8xcect as o
inle), Seller snall regair same cr, al IS CONON, feCiace same, in annar case 7.0.3.
laciory, on the same Dasis as cascnoed In Anicie | Any such faiiure snail not e
cause lor ine exiension of tne curation of the warranty soected in mis Arucie VIl il
such lailure or oelect cannot be correcied by Sailer s reasonabie eftorts, Me parnies
snall negouale an equitabie agjustment,

C. Seller s opligations uncer Paragraon B acove snail not aooly 10 any Proauct. of
pan thereol wnich (1) 1S normally. consumed in op=ralion, of (i) has a normal lile
innerently snorer tnan the warranty penod tpaciixea in Paragrasn A o () 15 nol
aroperty sloreqg, installed, used, maintainec or repaired of 1s modilied ciner (nan
oursuant to Seller s insifuctions or agpreval, of livl has been sugjecied [0 any omer
«INC C! Misuse of celrimental exposule. of Nas Deen involvec in an accicent

D. #iln rescest 12 anv Srocucis nolimanulaciurec zy Saller lexcest lor inregral
cans ! Sejier s SrocUsis 1o wnich tne waraniies set forth aceve snail acoy), Sever
FI¥ES NO watranry N2 cniy [Me warranfy | any jiven oy ine manulaciurer snai
acoly

E. SuDIect 1o Aricie X, iNis Aflicie sels 10NN tnNe exciusive ‘emecies lof ciaims
ZASEZ UDCn celecis .n or noncontormmiry of the Progucis, wnalner the claim is in
conlraci, warranfy, 1zn linciuging negligence) of Stherwise, Ziceot as sel fortn in
Anicie IX Ine loreqcing warranties are n ieu ol ail other warranlies, wnetner cral,
wninen, excress, moned or stainory NO IMPLIED OR STATUTORY WARRANTIES
OF MERCHANTABILTY OR FITNESS FOR PARTICULAR PURPOSE SHALL
APPLY.

ARTICLE IX - PATENTS

A, Seller warrants (nat any 2roauci (or 2an inereol) manutaciured oy Sailer arc
lurnisnec Nereuncer snail be tree ol any ncnrui S&:aim of any (nira party for imnnce-
ment ot any U.S.A zalent. Il Suver nolilies Sellar cromplly of ine recaiot of any ciaim
tnat sucn Procuct ininnnes a U.S.A oaleni and gives Seiler inicrmalion, assistance
ana exciusive authority 10 sernie and cetena such ciaim, Sener snail, al its own
expense anc cplion, anner (i) ser'e Jr celand SUch claim or any suil or procesding
arsing therelrom ana pay all camages ana cosis awarded therein against Buver cr
11 grocure lor Buver tne ncnl 1o conlinue usINg SuUch Producs, or (i moarty the
Proguc: so Inal il Decomes non=ininnging, or liv) repiace tne Product wiin a non:
INfriNgINg proouc, of 1v) remove (he Product and relunc ine curcnase cnice (less
reasonable cepreciationt and any transportation or instaliation costs wnich nave
Seen separately caic Sy Buver. Il in any such suit ansing trom such claim, the
continueg use of the Proguc: lor Ine Durpose inlended is enined Sy any coun of
competent unsaiciion, Seller snall, al its oplion, lake one gr mose <t tne acions
unaer (i), (i), (Iv) ¢ iv) apove. The Inregoing siales tne entire iabiity of Seiler tor
patent intnngement of any Froauct and is subiect 1o the limitaticn of total haoiity set
torth 1n Articte X,

8. The preceding paragrapn snail nol apoly (1) 1o any Proauct (cf pan hereot:
wTICh 1S manutaciured 1o Buyer s aesign of (1) 10 the usa of anv Proauct (Or any pan
tnereol) tumisneda hereuroer I CoNjUNCLoON wilh any otner apparaius or malenai, As
o any Proauct, pan or use oescrioed In the Preceaing sanience, Seller assumes No
liapinry wnatsoever lor patent intnngemaent

C. With respect to any Proouct (or pan thereol) lumished hareunder winch s not
manutaciurea by Seiler, only (he palent inoemniry of the Manutaciurer, il any, snall
apoly

D. The patent warranry ana Inoemniry. ODIIQANIONS recrieg apove are in lieu of all
otner palent warrantes and ingemnilias wnalscaver, wnetner oral. wnnen. ex-
oress, imoled or s.atulory

ARTICLE X - LIMITATIONS OF LIABILITY

A. The total habiliry of Seiler, incluging Its subconiraciors or suppliers, on any
and all claims, wnetner in contract, warranly, {on (inciuaing negligence or patent
infrincement) or otnherwise, ansing out of, connectea with, or resulting Irom the
performance or non-periormance ol any agreement resulting heretrom or from the
manufacture, sale. celivery, resale, repair, replacement or use of any Proauct or the
lurmisning ol any service. snail not exceed he price allocable 1o the Product or

sarce wnich Sives fise 1o the ciaim Sxcect as !o tille, any suchiasi v snal
tarminale UooN iNe 2x0iralion of ine warranfy Derog sceciiec in Anicie i
2, in no event, wnainer as a resull of Sreacn ¢l contracs, warmanty. o H'newcirg
neciicence cr calent intnngement| ot Gtnerwise, snall Seiler. o ns sLOCOAT == o
sLochers. oe hiatle 'St any specal, onsequaniial, Inogental ncirec or eremaiary
s2Tages, rCiucing, Sut not limned IS, (CSS Sf SfOn of ravenues, <S5 S 52 stita
LCis of any associaled equipment, STS!cl casral, TSt Sl SLSsiitei2 joocs
[IeS, ServiCes I7 Teciacement DOwer. ITwnlima Zosis ¥ —aims o' Suvers
cusicmers for sush Samages, |l Suver transters lille IS) 3t aases ine Foc
naroUnger 12, I SIMerwrse DEMMLS Of SUTErs USe Sy any NS Zamy S.ver 573
s2!ain {rom SUSN KIS 2any A SrEVISIoN anercing Selier ars ns sUOCSnirIsis s ans
s.czoilers ine crolecicn of ine creceding santence

— g

C. !l Sener tumisnes Suyer wiln acvice ¢ SINer 3sSSiSiance «rich NS5 at,
FroguUct SUCDIied Nereundcer Or any sysiem of ecuinmant In wnich any su=t = 2Cls
may e installeg ana wnicn 1S not requireég Dy INe terms ot this instrumant Sr S.tsyant
¢ any agreement resuiting nerefrom ine lurmisning ol SLCH acvice ot ass.siance

nall not supject Serler to any liaoiiry, wnetnar in contras,. warranty (o0 nouding
necicence or 2aten:infrmgemant) or olnerwise

ARTICLE X|- NUCLEAR USE

A Progucis ano services sald Tereuncer are rolintences IS A0S ICS
~all NolL De useq) in conneciion wilh ine use Sf nangihng 2! fwCaar malac
~=rSirUCUON OF Cperalion of @ NUCIear nslananon: Suver wamants mal i se
SLCN FroaUCS of S8ICES {Of SUCT DUMDCSes, Of Darmil otners (o use sust =
=¢ Sarvices I0r SUSh Surposes, uniess SUST USe 1S agre=g ic in wniing Sy Tt

3, I, 1n breacn of tNe loregoing, any Such use Ocours, Seiet cisciaims
ic any nuciear or ofmer damages, injury or contaminavon, and Suver snai
Saier against any suTn IaDilty, wnelner as a result ¢ SYeacn ¢f conirac.
1en (INCIUCING Negigence) of olnerwesa.

ARTICLE X)l - GENERAL

A, Any Progucts lurnisned by Seller nereuncer snail comoiv with legara), Jiate ans
ccallaws anc recuiations ot ine U.S.A. acpicapse 10 Ihe manuiacure, 23
anc snioment ol such Prooucs as of Ine cate of Seller s gucialicn ans 555
wiln any amenaments (Neralo wNiCh May Nave com« iNlo enect oraric it
Eraguchs are lurnisned, proviged (hat the once ana, Il fecessar,, Z2livesy
eguIlaoly aojusied 1o compensale Seiler {or the efect ot compnance wiis i
amencments. Seller snail not compry with any law, raguialion ar raguirerar! ~n-;
~0uld SUDeCT Seller 10 cnminal of Sivil cenailies of 1055 of tax tenan's _ar 1=
taderal, slate or iocal law of requiation ol the U.S/ A, anc the tumisaiss =t a°
Zuotalion or acxnowieogemeni cf any crcer coes Not cansitule ne 'urmss 3¢
an agreement 10 furnisn any INfOMation wnICh wouIC Sudies: Sdiler iz &=« ]
accve mentionea senaies or less al tax penenits. Seder snall not semeosy ~is 2o
siner law. reculanon or requirement wnich wouIC INCI8ase Sajiers S5 . el
!nere 15'an aparopriale agustment in orice,

8. The celegaton or assignmeni Dy Suver 2! any 2f ail of |15 quties 3* natis
nereunaer without Seller s pnor wrmen consent sNail Se voic

C. Any representation, Uunoarsianaing. Sroposai, agreement, warranfy =<arse o
Zeanng or irade usace NOl CANtained Or releranNcac Nerein 5nay nol ce Trs
Seier. No moailicalion, amenament, (@sTISSIon. walver of ciner hars2 it
2inaing on Seller uniess assented 10 In wriling Oy Seiler

2. The vaiigity, pernormance and all marners reiating {0 (ne interoratalios 32 artaz
2t any agreement resuiling nerelrom ana any amencmeant {nerelo snail o= ccveme:

=¢!ne internal suostaniive law of the Slale ol New Yorx, U'.S.A

£. The provisions ol any agreement resuiling nerelrom are !cr ne Darstt St ins
Sares nerelo ana nat lor any clner person excepl as soeciically Drovices ~arein

£, Unless oinerwrse specred Oy Saller, any cuotaticn of Seller siian 21sire >3
cays {romtne gate cl issuance ang may o2 moailieg or wnnarawn al any w2 ones i
tne cate of Buyer s craer

G, Suyer may lerrminale an orger only upon oaying Seller 1S temminalic s tnarges
Zelermined in acsoreance with Seiler s stancarg acSounling Sraclices uocn sutmis:
sion ol Seller s invoices therelor. Tenmination of an oroer snail Not reneve either 2da =y
ol any obligation ansing out of work performed pnor to lermination,

H. As used througnout this instrument, (1) ine term Proauct (or Products) is selines
10 incluge all equipment, malenals, supplies. CoOMponents, services, encingernng,
cesign and data, or other work which Seller nas contracied (0 supply anc i) in2
term Seller 1s celinea 10 mean General Eleciric Company, J.3.A

I. The invalaity, in whole or in part, ol any Aricle or Paragrapn (nere<! saail nct

arlect the validity of the remainder of such Article or Paragrapn or of any acreemem:
resulting herelrom.

GENERAL @B ELECTRIC




CONSUMABLE SPARE PARTS - 5 YRS
QUANTITY INDICATED IS PER LOCOMOTIVE

PART NO.

2X4222-E
41A216508P4
132X1570
41A216205P1
41B510720G2
41A211851P1

PART NAME

OIL FILTER
ELEMENT
FUEL FILTER
ELEMENT
STRAINER
FILTER

SUB-TOTAL

UNIT PRICE

APPENDIX E
ITEM 1
CONSUMABLE PARTS

ITEM  QTY.

FILTERS
1 480
2 30
3 20
4 23
5 ]
6 13

BRUSHES
7125
8 40
9 500
10 250
11125
12 12
13 25
14 63

6727520P1
8104789AAG1
41A235897P4
41A235676P5
8828400P1
2X4460
149X1011
998X90

BRUSH
BRUSHHOLDER
BRUSH - T900
BRUSH

BRUSH
BRUSH/SET
BRUSH ASM
BRUSH

SUB-TOTAL

CONTACTOR TIPS

8867977P1
9960190G2
9960190G7

CONTACT
CONTACT
CONTACT TIP

SUB-TOTAL

41A201604P3

41A2CC301P3

PLATE
BRAKE SHOE

SUB-TOTAL

15 10

16 35

17 8
TRUCKS

18 30

19 240
LAMPS

20 40

21 40

22 60
1066F

200PAR 30V
25A17/RS
41A210382P6

LAMP
LAMP
LAMP GE 44

SUB-TOTAL

TOTAL CONSUMABLE SPARES - 5 YEARS/LOCO

EXT. PRICE

13.75 6,600.00
50.40 1,512.00
48.60 972.00
15.10 347.30
374.00 374.00
37.10 482 .30
10,287.60

3.25 406.25
0.50 1,220.00
9.03 4,515.00
9.09 2,272.50
5.70 712.50
3.40 160.80
6.90 422.50
2.10 132.30
9,841.85%

4.96 49.60
17.90 626.50
37.50 300.00
976.10

120.00 3,600.00
23.10 5,544.00
9,144.00

10.10 404 .00
2.81 112.40
1.51 90.60
607.00

30,856.55


http:30,856.55
http:9,144.00
http:5,544.00
http:3,600.00
http:9,841.85
http:2,272.50
http:4,515.00
http:1,220.00
http:10,287.60
http:1,512.00
http:6,600.00

QTY.

PART NO.

180

1071F

5GTA11CI
5GY27L2
5GY27M2

- 17FM307A6

41C618369P6
4TD704572P1
5GY19A5

41C617473AAP1

LATER
41C633819G1

CAPITAL SPARES

11 TO 15 LOCOMOTIVES

PART NAME

ALTERNATOR
GENERATOR
GENERATOR
RECTIFIER
EQUIP. BLOWER
RADIATOR
BLOWER MOTOR
AXLE
MTR/W/PIN

MTR SP BRG

UNIT PRICE
$97,660.00
10,910.00
10,910.00
7,500.00
14,550.00
22,040.00
13,530.00
5,546.00
23,563.00
281.00

APPENDIX E
[TEM 1

CAPITAL SPARES

EXT. PRICE

$ 97,660.
10,910.
10,910.

22,500

14,550.
88,160.
27,060.

38,822

70,689.

00
00
00

.00

00
00
00

.00

00
00

_50,580.00

$431,841.

00



ITEM

PROTECTIVE SPARES DIESEL ENGINE

APPENDIX E
ITEM 1

LOCOMOTIVE PROTECTIVE/MAINT. SPARES - 5 YRS - 15 LOCOMOTIVES

QTY PART NO.

MALN FRAME - TAB 91000
CRANKSHAFT, GEAR & VIBRATION DAMPER

Ul e whny —

MAIN FRAME & OIL PAN ASSEMBLY

— O 00~

1-
1-
2~
2-
2-

280
20-
20-
20-
20-

119X1096
135X1045-3
119X1058
119X1062-1
119X1006-3

115X1905
115X2050
115X2611
115X1895-4
115X2187

MAIN BEARINGS

i1 105
12 105
13 .30
CAMSHAFT,
14 15-
15 15~
16 4-
17 96-
18 192-
19 1-
20 4-
21 4-
22 28-
23 28-
24 28-
25  140-
26 24~
27 24~
28 24-
29 24~
30 36-
31 12—
32 12~
33 12—

114X1103-1
114X1150
114X1111-4

.—

DIESEL ENGINE ARRANGEMENT

PART NAME

Crank - Vi2
Gear-Crank
Key

Clamp Ring
Damper

Sub Total

O Ring
C Ring
D Seal 4.0

Gasket, Gov D

Gasket
Sub Total

Main Bearing

Main Bearding-L

Lg Thrust
Sub Total

CROSSHEADS, GEAR & BEARINGS

116X1122-1
116X1123-1
116X1085-2
116X1141
115X2393
135X1067
116X1047
116X1086
116X1070-1
N22P290328B
N402P15B
115X1140
124X1068
124X1072
124X1076-1
124X1077
N509{1918B
124X1058-1
124X1062
124X1063-1

CAM-R-LF12
CAM-L-LF12
Shaft Stub
Cam Stud
Nut

Cam Gear

Thrust Bearing

Ring

Cam Bearing
Screw Cap
Washer Flat
Stato-SL
Crosshead
Bearing
Roller
Roller Pin
Pin Roll
Xhead-Lgfu
Bearing
Roller

UNIT
PRICE

34880.
2290.
17.
350.
2580.

125.
.09
.00

124
218

564.
564.
180.
.64
.83
2140.

146.

110.
.00
.41
.34
.54
.00
.20
65.
.80
.19
135.
.29
60.

153

134
11

48

00
00
50
00
00

.19
.18
A
.50
.53

37

00
00
00

00
00
00

90

00
50

EXTENDED

PRICE

34880.00
2290.00
35.00
700.00
5160.00
43065.00

53.20

74.20
110.00
10.60
251.60

13163.85
13029.45

6540.00
32733.30

8460.00
8460.00
720.00
349.44
159.36
2140.00
584.00
440.00
4234.00
11.48

75.60
3216.00
268.80
1581.60
1171.20

1620.00
75.48
726.00


http:32733.30
http:13029.45
http:13163.85
http:43065.00
http:34880.00
http:34880.00

1TEM  QTY
34 12-
35 12-
36 12—
37 396~
38 36-
CRANKCASE
39 1-
40 15~
41 120-
42 i5-
43 15~
44 2-
45 2-
46 2-
47 2-
48 2~
49 2-
GENERATOR
50 - 15-
51 15-
52 390-
53 195
54 165
55 30
CRANKCASE
56 18
57 180
58 180
59 180
60 30
61 30
62 75
63 75
64 75

PART NO.

124X1064
146X1083
124X1061
115X1045-3
115X1046

PRESSURE SWITCH

410713511P1
1X6849
1X6860
6S6DC-75V
1X6862
1X6853
1X6854
1X6855
1X6858
1X6859
140X1760

END COVER

115X1843
]15X1844
N405P758
115X1021-1
115X2393
N170P290288

INSPECTION COVER

131X1005-4
115X2363-1
115X1133-1
115X2172
146X1002
115X1143
N22P230268
41B560008P14
115X2174

PART NAME

Pin/Dowel
Spring-Hd
Retain-Spr
0 Ring
Cowel

Sub Total

Switch
Diaph Assm
Brush

Bulb
Spring
Connector
Gasket
Recept Asy
Plug & Cap
Socket

Ftg

Sub Total

Gasket
Gasket
Washer Lock
Washer-Seal
Nut

Screw Sock
Sub Total

Door-CC
0-Rg-CC Dr
Seal-CC Dr
Roll Pin
Spring
Washer-Spr
Screw Cap
Locknut
Washer

Sub Total

rORWARD END COVER & AUX - TAB 92000

COVER/W LUBE OIL & WTR DRIVE

65 15-
66 15~
67 15-
68 15-

41A219499P138
115X2246-1
115X2075
115X2420

0 Ring
0 Ring
Gask-Sd Cv
0 Ring

UNIT
PRICE

48.
12.
ib.
.19
.49

1240.
.00
.74
.04
.76
42,
.44
.40
.44
.39
.00

149

63

15

28

125.
.45
.81
.10
.00
10.
1
.40
.04

15

—_—

80
30
10

00

30

.26
13.
21
.28
.83
.41

86

00

20

.13
.14
.94
.50

Page 2

EXTENDED

585.
147.
193.
.24

17.
36130.

867

1240.
2235.
£38.
45.

71

84.
.88
126.
10.
.78
30.
4544

423.
207.
.90

54.
136.

12.
917.

81

2250.
.00

441

1225.
.00

18

450.
.00

306

53.
30.
.00
.05

78
4852

16.
32.
14,
.50

PRICE

60
60
20

64
60

00
50
30

60 -
.40

60

80
88

00
74

90
90

60
95

30
55

00
80
00

25
00

95
10
10


http:36130.60

ITEM  QTY
69 15~
70 1-
71 1-
72 15-
73 15-
74 15-
75 15~
76 15-
77 15-
78 15-
79 1-
80 15~
81 15-
82 15-

WATER PUMP & CONNECTION

84 20
85 20
86 1-
87 1-
83 1-

LUBE OIL PUMP & MOUNTING

90 12-
91 6-
92 1-
93 1-
94 1-
95 1-
96 110
LUBE OIL R
97 2-
98 18-
99 15-
100 3-
101 3-
102 6-
103 3-
104 3-
105  15-
CRANKCASE
106  30-

107 3-

PART NO.

115X1925-1
135X1059-2
119X1079-1
114X1105-4
115X1929
115X1930-3
115X1931-1
115X1209
115X1208
115X1857
135X1048-1
115X1936
115X1917-1
131X1052

150X1070

150X1064-1
125X1075-1
125X1078-2
135X1039-1

150X1139-1
150X1143
135X1046-1
139X1230
130X1106
139X1231
139X1113

ELIEF VALVE

139X1280
115X1937
115X2246--1
146X1116
146X1117
123X1039
139X1279
139X1278
115X1021-1

BREATHER

115X1871
140X1504

PART NAME

Gasket-FEC
Gear

Hub

FE Coupling
0 Ring
Seal-0il
Gask-Bearing
Gaskt-Mtg
Gaskt-Dsgh
Gask-Elbow
Idler Gear
Gasket-Idler
Gasket
Seal-Cap

Sub Total

Water Pump I
Water Pump RB
Impeller
Shaft W/Sp
Gear

Sub Total

LOP Install
Lub PM Reb
Gear-Qil P
Dr Shaft
Key

Idler Shaft
Nut

Suu Total

Valve-Rel
Gask-0 Drn
O Ring
Spring
Spring
Keeper
Retainer
Shim
Washer-Seal
Sub Total

Gasket Housing
Filter

UNIT
PRICE

38.
1100.
40",
509.

236

460.

543
406

23

555.
600.
1700.

1310.

1050.

61.
128.

94
00
00
00
.84
.60
.16
.98
.44
.06
.00
Ny
.30
.34

.20
.00
00
.00
.00

.80
00
00
00
.89
00
.34

.35
.30

Page 3

EXTENDED

584

1100.

405

7635.
27.

399
47

44,

21

15.

885

21.
109.
110.

11476.

124

4720.

460.
.00
-00
.00

543
406
6253

285.
3330.
.00

600

1700.
.89
.00
367.
.89

1310
7601

2100.
.08

37

32.
183.
384.
.66
170.

12.
.20
2979.

160.
240.

PRICE

10
00
.00
00
60
.00
.40
70
.60
90
.00
15
50
10
70

.00
00
00

60
00

00

40

00
10
90
00

70
30

94

50
90

1Y

N


http:11476.70

ITEM

108
109
110
[RA
112

QTY PART NO.
15-  115X1872-1
15-  115X1915
75-  N4O5P758
75-  N22P29028
15~ 115X1914-1

PART NAME

Gask-Filter

O Ring

HWasher Lock
Screw Cap
Gasket-Breather
Sub Total

POWER ASSEMBLY EQUIPMENT - TAB 93000

113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155

7-

7 -
30-
120-
120-
120-
120-
120-
600-
600-
1200-
15-
15-
30-
60-
60-
60-
60-
60-
60-
3-
180-
3~
3-
3-
7~
15-
15-
15-
60-
=
60-
450-
300-
300~
7-
150-
7-

7

7

7~
60-
60~

190X1034
190X1035
121X1240
121X1126-3
123X1037-4
123X1090
146X1082-1
123X1079-1
123X1001
123X1085
123X1039
121X1120-1
121X1167-1
121X1177
121X1164-1
121X1165-1

321X1166-1

121X1178
121X1179
121X1174
147X2226
121X1077-1
147X1613
121X1169
121X1163
147X1898-1
115X1948
115X2147-1
121X1109
N4O5P408B
121X1127-1
N203P298B
115X1021-1
121X1191-1
115X24€0
121X1156-3
121X1203
497A806P60
121X1036-1
121X1037-5
115X2170
121X1045-3
115X1033-1

Mast Pow A
Art Pow As
Weld As-Tf
Valve Guide
Valve Exh
Valve-15 In
Spring
Spring Seat
Umbrella
Rotator-Ex
Keeper
Bushing
Retainer

0 Ring-Grn
Seal .200
Seal .150
Seal .100
Seal

Seal

0 Ring-Blk
Glycerine
Bolt

7.5 Lb Can
Plug Handle
Adapter

50 CC Botl
Copper Washer
O Ring
Stud-Nozzle
Washer Lock
Fuel Clamp
Nut Hex
Washer-Seal
Wash-Locat
Seal Washer
Cover W/Ga
Seal-Cover
RTV/10.302
Handle-Cov

. Clamp-Cov

Stud-Cy Cv
Bolt Kit
Gasket

UNIT
PRICE

9630.
7830.
2190.
' .03
120.
.80
.30
.35
.98
14.
.61
.40
.46
.60
13.
13.
13.
13.
13.
.88
.00
.99
.00

53
21

27
20

185
111

19.
14.
30.
.19
.13
.90
.20
.40
.14
.28
.74
.26
.00
.30
.00
.80
.93
.09
.60
.18

.68
.45
21
.43
.98

00
00
00

00

30

10
10
10
10
10

70
10
30

Page 4
EXTENDED

PRICE

55.20
6.75
15.75
32.25
14.70
526.05

67410.00
54810.00
65700.00
963.6@
14400.00
6456 .80
2556.60
162.00
1188.00
8580.00
732.00
411.00
184.50
618.00
786.00
786.00
786.00
786.00
786.00
592.80
555.00
538.20
333.00
59.10
42.30
212.10
2.85
1.95
58.50
12.00
93.80
§.40
126.00
1683.00
678.00
1085.00
1398.00
56.00
89.60
62.51
7.63
2076.00
10.80



ITEM QIY PART NO.

156 120- N22P25012B13
157 120-  N40O5P113

158 30- 140X1826

159 150- 150X1023-6
160 15-  150X122

161 150-  150X1024-2

FUEL PUMP MOUNTING & LINKAGE

162
163
165
166
167
168
169
170
171
172
173
174

. 175

176

250-
45-
8-
8-
8-
8-
8-
65~
8-
16-
16-
300-
16-
150-

115X2530-1
N22P290248B
132X1320-1
132X1321
132X1093-2
132X1261
132X1323
247X16
146X1101
132X1493-1
140X2293-4
115X2445-1
115X2444-1
150X1096--1

. —

ROCKERS & PUSH RODS

177
178
179
180
181
182
183
184
185
186
187
188
183
190
191

12~
12-
12-

6-

6-
48-
48-
12-
18-
12-
12-
12-
12-
12~
12-

124X1070-2
124X1075-3
124X1080-2
124X1006
124X1007
124X1010-8
115X2440
124X1030-7
124X1031-7
124X1013
124X1014
124X1032
124X1015-3
124X1025
124X1061

FUEL INJECTION NOZZLE

192
193
194
195
196

90-
180-
90-
90-
150~

123X1110
123X1091
123X1092
123X1093
123X1094

PART NAME

Screw Cap

Washer Lock
HP Fuel Ln
Cyl Am Kit
Cyl Asm-Eb
Cyl Install
Sub Total

Bolt-12 Pt
Screw Cap
Lever-Fuel
Shft
Brg-Rd End
Brg-Rod End
Bushing
Fitting
Spring

Adj Nut
Banjo Ftg
O Ring
Bolt-Fuel
Inj Pump-K
Sub Total

Rocker-Exh
Rocker-Inl
Rocker B/C
Spacer
Spacer
Tappet Screw
Nut-Jam

Push Rod-X
Push Rod-L

P Rod-FP

T Rod-FP

Pin

Umbrella
Nut-Tappet
Retain-Spring
Sub Total

Inj-Lo Sac
Dowel

Tran Block
Thrust Cap
Shim .30mm

UNIT
PRICE

68.
39.

35

33.

[RR

151

143.
100.
.54
.54
13.

.54
19.
25.
.30

21

23.
.08
.00
.44
16.

238.
.97
.29
.22
.90

21

.15
.25
80
40
.00
30

.50
.46
.00
.00
.60
.81
.88
.10
.66
.56

.00
.66
.80
.91

.00

00
00

80

90
60

60

10

75

Page §

EXTENDED
PRICE

18

30
2064
5910
525
4995
251422

625.
20.
888.
280.
196.
78.
23.
110.

88.
800.
198.

428

436.
4180.

1812.

1716

1200.
45.

15
662

25.

238

460.
255.
283.
60.
6.

101
193

7166.

21487.
534.
1916.

739
135

.00
.00
.00
.00
.00
.00
.64

00
70
00
00
80
48
04
50
.28
56
00
00
.80
50
06

00
.00
00
24
.24
.40
92
.80
80
60
20
96
00
.28
.20
64

50
60
10
.80
.00


http:21487.50
http:251422.64

ITEM  QTY PART NO.
197 150-  123X1101
198 150- 123X1102
199 150-  123X1103
200 150- 123X1104
201 150-  123X1105
202 150-  123X1106
203 150-  123X1107
204 150- 123X1108
205 150-  123X1109
206 150-  123X1111
207 150~ 123X1112
208 150-  123X1113
209 150- 123X1114
210  90-  123X1096
211 37-  123X1097
212 180-  123X1098
213 180-  123X1052
FUEL INJECTION PUMP
214 60  132X1535
215 150  132X1291
216 30-  132X1279
217 150-  132X1538
218 150- -3+32X1539
219  60-  132X1283
220 150- 146X1086
221 30- 132X1284
222 60-  132X1540
223 45-  132X1286
224  60-  132X1290
225 150-  132X1022
226 150-  132X1023
227 150- 132X1024
228 150-  132X1025
229  60-  132X1292
230 60-  132X1541
231 30- 132X1294
232 30-  132X1295
233  60-  146X1087-2
234 30- 132X1498
235 30- 132X1297
236 30~ 132X1298
237  30- 132X1200
238 60-  115X1964
239 60~  115X1965

PISTONS & RINGS

241
242

36-
36-

142X1050

142X1043-3

PART NAME

Shim .41mm
Shim .44mm
Shim .47mm
Shim .50mm
Shim .53mm
Shim .56mm
Shim .59mm
Shim .62mm
Shim .65mm
Shim .68mm
Shim .98mm
Shim .28mm
Shim .58mm
Spring-Ins
Nozzle Nut
Tip/Del Valve
Valve Assm
Sub Total

Pump-Bx-Db
Dowe
Holder
Packang-V1
Packing-Nt
Valve
Spring-Val
Sleeve

D1 V1 Stop
Rack Assem
Screw

Shim

Shim .016
Shim

Shim

Screw
Br/Plnger
Sleeve
Follower
Pump Spring
L Spring Pl
Pilot
Spring Plate
Plug Assem
Screw
Washer

Sub Total

Piston-Brg
St1 Crown

UNIT

PRICE

729.
.20
.22
.92
.00
.55
.91
28.
19.
.47
.63
.38
.38
.34
.35
.34
250.
46 .
.43
.58
32.
.40
.51
28.

.42

.38

49

101

44

55
31

30

703.
.00

285

.90
.90
.90
.90
.90
.90
.90
.80
.90
.90
.90
.90
.90
16.
22.
70.
75.

90
59
94
74

00

30
44

22
39

63

69

00

Page 6
EXTENDED

PRICE

135.00
135.00
135.00
135.00
135.00
135.00
135.00
120.00
135.00
135.00
135.00
135.00
135.00
1521.00
835.83
12769.20
13633.20
55312.23

43740.00
180.00
1476.60
588.00
750.00
6093.00
886.50
849.00
1166.40
2001.15
97.80
57.00
57.00
51.00
52.50
20.40
15013.20
1391.70
1662.90
1894.80
978.90
912.00
165.30
860.70
25.20
22.80
80993.85

25308.00
10260.00


http:10260.00
http:25308.00
http:80993.85
http:15013.20
http:43740.00
http:55312.23
http:13633.20
http:12769.20

ITEM QTY PART NO.
243  72-  142X1034-1
244  72-  115X2337
245 18-  142X1035-1
246 3-  147X1143-1
247 180-  150X1190-1

CONNECTING RODS

248 12-
249 24-
250 26-
251 12-
252 24-
253 12-
254 12-
255  24-
256 24-
257 12-
258 72-
259 144-
260 105-

117X1060-1
117X1038
117X1042
117X1028-1
N22P250168
117X1012-4
117X1029-4
142X1052
117X1040
117X1039
117X1041-1
117X1045-2
117X1050-1

PART NAME

Bolt-Stcwn
Washer
Piston X-Hd
17.6 0z GN
Ring Kt-TF
Sub Total

Grvl Mas R
Bolt-R Cap
Washer
Bushing
Screw Cap
Art Rod

Pin Art Rod
Pin-Piston
Bolt-P Pin
Bolt-A Pin
Spacer-Bolt
Bearing
Bearing-Grooveless
Sub Total

TURBOCHARGER & INTERCOOLERS - TAB 9400

261 1-
262 1-
263

264  36-
265 300-
266 180-
267  15-
268  15-
269  15-
270 15-
271 75-
272  300-
273 6-
274 6-
275 3
276  75-
277 3-
278 1-
279 7-
280 15-
INTERCOOLER
281 1-
282 1-

126X1712
126X1722
Lerr BLranmk

115X2376
N405P113
N4O5P17
126X1222-1
126X1562-1
126X1223-1
126X1563
126X1642
N40O5P758B
497A806P33
147X1640
147X2197
126X1468
126X1613
126X1649
126X1389-1
150X1083-1

& MOUNTING

128X1360-4
128X1361-4

Turbo 1617
Rotor 1612

Gasket-Cover
Washer Lock
Washer Lock
TE Bearing
Seal-TE

BE Bearing
Seal-BE
Bolt-TI1A
Washer Lock
Seal 307

H Tm Comp
Lubricant
Bolt Seal
Diffuser
Turb Inlet
Mag Pickup
Turb Gasket
Sub Total

Intercooler-SM
Intercooler-LE

UNIT
PRICE

539

34.
65.

2080.
26.

563.

464 .
314.

328
18

26.

166.
164.

38625

21380.

233
431
174
168

15.
21
.75
12.
47.
.69
1380.
9310.
.00
115.

735

5950.
5950.

.48
.89
.00
50
20

00
30
.38
00
.23
00
00
.00
.80
30
.38
38
34

.00

00
.41

.25
.23
.00

.00

.00

.00
10

30
90

00
00

00

00
00

Page 7

EXTENDED
PRICE

538.56
64.08
9702.00
103.50
11736.00
57712.14

24960.00
631.20
57.12

6816.00°

'5563.00
3768.00
7872.00

451.20
3i5.60
459.36

23958.72

17255.70

92118.42

38625.00
21380.00

50.76
75.00
34.50
3495.00
6465.00
2610.00
2520.00
1132.50
63.00
40.50
73.80
143.70
51.75
4140.00
9310.00
5145.00
1725.00
97 080.51

5950.00
5950.00

St


http:21380.00
http:21380.00
http:38625.00
http:38625.00
http:92118.42
http:17255.70
http:23958.72
http:24960.00
http:57712.14
http:11736.00

ITEM QTY PART NO.

283 10- 150X1127

284 100- 22P29020813
285 100-  N40O2P45B

286 20- 150X1049-2

WATER DISCHARGE HEADER

287
288
289
290
291
292
293
294
295

MANIFOLD EQUIPMENT - TAB 95000

36-
15-
15-

9-
18-
30-

" 45~

30-
45-

150X1116-1
1152612
41A212792P1
41A212761P1
499A910AGP14
N22P33048B13
N22P29020813
N22P29016B
N405P758

AIR INTAKE MANIFOLD

296
297
298
299
300
301
302
303
304
305
306
307

6-
50-
T
6-
50-
50-
50-
10-
25-
2-
20-
20-

128X1020-1
115X2093
128X1021

.128X1023-1

N22P29020B13
N402P158
115X2025-1
115X2186
N258P29B
128X1417-4
N22P33028
N405P17

EXHAUST MANIFOLD

308
309
310
in
312
313
314
315
316
317
3i8
319
320
321

3-
3-
75-
150~
6-
36-
36-
150-
9-
9-
36-
15~
150-
75~

128X1443-7
128X1447
115X2168-1
N406P45
128X1353-4
128X1357
115X2164
115X2167
128X1354-1
128X1355-1
128X1358
115X2165-1
115X2166
N22P33024B13

PART NAME

Intercooler
Screw Cap
Washer Flat

K-Intercooler

Sub Total

Cyl Dresser
D Seal 5.0
Connection
Ring

Clamp

Screw Cap
Screw Cap
Screw Cap
Washer Lock
Sub Total

Body

Insert

Tube

Ring

Screw Cap
Washer Flat
Bolt-Nylok
Stud

Nut Hex

Air Elbow
Screw Cap
Washer Lock
Sub Total

Trans Sect
Ring-Ex Mf
Bolt-Turbo
Washer Lock
Main Sect
Gasket-Main
Bolt-Clamp
Nut-Exh Mf
Right Elbow
Elbow

Elbow Seal
Bolt-Clamp
Nut-Exh Mf
Bolt

UNIT
PRICE

30.
.43
.20
.99

17.
.24
.00

175

19.
12.
13
.43
.25
21

81

27
11

641

2310.
.00
.75
.20
1290.
.99
14.
.36
.00

141

288

288.

55.
.46
.94
.16

00

50

80
80

.50
.58
.40
.90
.43
.34
.61
.99
.33
.00

.23

00

00

50

00
00

Page 8

EXTENDED
PRICE

300.
.00

20.
199.
.80

43

12462

630.
93.
2625.
.29

178

230.
33.
15.

.50

.45

.40

3827

439.
.00
.00
.40
.50
.00
.50
.90
.25
.00
.20
.60
.35

137

6930.

423.
.25
.00
71740.

107.
.00
.00
.00
.00

281
30

522
1104
2592
2592

1980.

409.
.00
.00

291
57

00

00
30

00
50
00
40

99
35

00

00
00

00

64

00
50


http:12462.80

ITEM

322
323

QTY PART NO.

150-
3-

N4O5P17
147X1640

PART NAME

Washer Lock
H Tm Comp
Sub Total

FUEL LINKAGE & GOV DRIVE - TAB 96000
GOVERNOR DRIVE

324
325
326
327
328
329
330
331
332
333
334
335
336
337
338
339
340
341
342
343
344
345
346
347
348
349
350
351
352

1-
30-
15-
15~
15-
30-
30-
15-

2-
2-
2-
2-
2-
2-
2-
15-
15-
15—
2-
2-
15-
15-
15-
15-
30-
15-
15-
15-
15-

114X1270-1
115X1877
136X1338
115X2327
115X1444
115X2322-2
N3400P406
146X1102
135X1044-3
114X1131-1
115X2341
N402P208B
114X1132-1
135X1061-1
114X1152-1
114X1149-5
115X2378
115X2381

“+14X1153

114X1156
115X2382
115X2472
115X1896-4
115X1245
115X1232
115X2323-1
115X2324-1
115X2325-1
115X2326-1

FUEL CONTROL LINKAGE

353
354
355
356
357
358
359
360
361

30-
30-
60-
30-
150-
3-
6~

6

6

115X1876-1
247X16
115X2432
132X1093-2
115X2393
146X1059-1
136X1283
N177P2305
N509P19248

Gov Drive
Seal-Shaft
Gasket
Gasket

0il Seal

O Ring

Key

Spring

Gear
Gear/Pinion
Nut

Washer Flat
Shaft-Horz
Gear-0S Or
Gear

Shear Pin
Gasket Cover
Gasket Cap
Switch-Crk
Receptacle
Gasket-Recpt
Fuel PM COR

Gasket, Gov D

Gasket Mtg
Gasket Mtg
Shim .003
Shim .0G5
Shim .0075
Shim .020
Sub Total

Bushing
Fitting
Seal-Bush

Bearing-Rd End

Nut
Spring-Rak
Collar
Screw Set

- Pin Roll

Sub Total

UNIT
PRICE

12

4610

— T m

228.

499

61
195
451

10.

13.
136.

Q) — — —

o oo

.23
.30

.00
.14
.25
.98
.59
.29
.34
.66
00
.00
.06
.20
.40
.00
.00
80
.61
21
60
00
.54
.00
.50
.75
.30
.79
.79
.79
.98

.84
.70
.75
.80
.83
.88
.60
.68
.55

Page 9
EXTENDED

PRICE

34.50
36.90
25130.79

4610.00
64.20
3.75
14.70
83.85
153.70
40.20
9.90
456.00
998.00
6.12
.40
122.30
390.00
902.00
162.00
9.15
18.15
27.20
272.00
8.10
45.00
82.50
11.25
9.00
1.85
1.85
1.85
4.70
8555.22

55.20
51.00
105.00
714.00
124.50
26.64
39.60

1123.32



ITEM QIY FaRT NO.

OVERSPEED EXTENSION LINK

362 1-
363 15-
364 2-
365 15
366 2-
OVERSPEED
367 2-
368 1-
369  15-
370 30-
371 45-
OVERSPEED
372 2-
373 20-
374  10-
375 5-
376 20-
377 5-
378 5-
379  20-
380 5-
331 20-
382 20

132X1620
132X1308
132X1546
132X1093-2
150X1202

TRIP DEVICE

132X1530-3
132X1554-3
115X2436
132X1561
115X2434

GOVERNOR

136X2254-2
115X1413
136X1236
136X2222
136X2067

-+36X2223

136X2322
115X1427
115X1232
N22P230208B
N405P72B13

PART NAME

Ext Link
Bushing
Spring
Brg-Rd End
K-0S Link
Sub Total

Trip Device
Actuator

0 Ring

U Seal

0 Ring

Sub Total

0S Gov-Aut
Gasket
Thrust Brg
Ballhead A
Gasket
Gear-Drive
Idler Gear
Gasket
Gask-Mtg
Screw Cap
Washer Lock
Sub Total

ENGINE CONTROL GOVERNOR - TAB 97000

383 2
384 15
385 7-

136X2165-2
150X1136-1
115X1245

Governor
Gov Basic
Gasket-Mtg
Sub Total

FUEL & LUBE OIL PIPING - TAB 98000

FUEL - LUBE OIL, WATER PIPING

386 180
387 42-
388 3-
389 6~
390 15-
391 30-
392 30-

115X2420
140X2289
132X1595
140X2386-1
41B511684P13
2X6095
2X6183

0 Ring
Hose-Lg
Flow Indtr
Reg Valve
Cartridge
0 Ring P13
O Ring P13
Sub Total

UNIT
PRICE

265.
42.
40.

.80

23

1070.

690.
.00
.00
10.

.75

431

1350.
.19

54.
164.

107
51

13890.
144,
.15

21

91

00
30
00

00

00

00

00

60
00

.00
.50
.88
.30
.26
.28

00
00

.91
.00
150.
203.
.30
.08
A

00
00

Page 10

EXTENDED
PRICE

265.00
634.50
80.00
357.00
2140.00
3476.50

1380.00
431.00
15.00
300.00
33.75
2159.75

2700.99
23.80
546.00
820.00
8.20
535.00
257.50
57.60

4960.40

27780.00
2160.00

29945.25

91.80
882.00
450.00

1218.00
1369.50

62.40

111.30
4185.00


http:29945.25
http:27780.00
http:13890.00

ITEM

QTY PART NO.

FUEL BOOSTER PUMP & MOTOR

393
394
395
396
397
398
399
400
401
402
403
404
405
406
407
408
409
410
411
412
413
414
415
416

1062F

1-  132X1420
2- 41C610401G2
2-  N3400P204
12-  N22P250188B

12-  N40O5P113
6-  N22P27016B13
6-  N40O5P44B
- 132X1415-1

15-  132X1408

15— 132X1407
18 1X7804

6  N44P16175B
12 149X1017
150-  149X1011

15-  149X1022
15 149X1023
7-  149X1024

15-  149X1029

15-  149X1043

15-  149X1044

15-  149X1045
2-  149X1047

" 2- 132X1410-3
- .149X1014

PART NAME

Coupling
Coupling
Key Woodrf
Screw Cap
Washer Lock
Screw Cap
Washer Lock
Rotor

O Ring

Seal Assem
Bolt

Screw Mach
Wa-her
Brush Asm
Brush Hold
Wash-Br HI1
Brusk P1 K
Ball Bearing
Seal Shaft
Spring Washer
Key
Armature
Fuel Trs P
Motor

Sub Total

TOTAL THIS SECTION

UNIT
PPICE

2260.
12.
.55

.33

.25

.40

.20
136.
A
29.
.24
.00
.09
16.
.30
.48
.00
.00
14
13
e
1240.
215.
1880.

26

61

18

12

00
90

00
50

90

90

00
00
00

Page 11

EXTENDED
PRICE

2260.

145.
.10
.96

|
3
3.
2
]
136
40.
442,
22.
156
25
2535.
919.
22
126
130.
223.
16.
25.
2480
430.
1830.
12078

qq7 382.

00
80

00

.40
.20
.00

65
50
32

.00
.08

00
50

.20
.00

00
50
95
65

.00

00
00

.81



ITEM
NOSE

QrY.

LOCOMOTIVE PROTECTIVE/MAINT. SPARES - 5 YRS

15 LOCOMOTIVES

MECHANICAL & ELECTRICAL EQUIPMENT

PART NO.

CAB - TAB 10000

41A282012P4
425C2206G]
41A200120P11
N22P250168B
41A201925P1
188V782P1
8829217P2

PART NAME

HINGE
LATCH
SHIM
SCREW CAP
SEAL
SPRING
GASKET

SUB-TOTAL

APPENDIX E

ITEM 1
PROTECTIVE SPARES
MECH. & ELECT.EQUIP.

CLASSIFICATION LIGHT

8
9
10
11

12 -

13
14

]
1

6
6
9
5
5

Q..

6

0

41A205337P1
41A205337P2
1X7845

1X7763

1X7844

1X7843
GE30S11/DC-75V

OPERATOR CAB - TAB 11000

15
16
17
18
19
20
21
22
23
24

0o —
PRANMNCORPPAPNNLO

41A304161P2
41A244111AAG4
41A244111AAGS
41B542891P1
491A281P11
41A212909P1
41A212909P2
499A386P1
156B81888AEP44
156B1888AEPI8

MARKER LITE
MARK LIGHT
SOCKET

LENS RED
WHITE LENS
GASKET

LAMP

SUB-TOTAL

DOOR GLASS
GLASS
GLASS
STRIP
STRIP
SEAL/921N
STRIP/FT
CATCH
GASKET
GASKET

SUB-TOTAL

UNIT PRICE EXT. PRICE
11.40 45.60
34.55 138.20

1.15 4.60
.23 4.14
2.18 21.80
7.14 71.40
3.56 71.2
356.94
40.50 243.00
40.50 243.00
11.30 101.70
14.90 233.50
14.50 217.50
3.24 97.20
3.79 227.40
1,353.30
240.00 1440.00
430.00 1720.00
424 .00 848.00
44.90 179.60
33.00 132.00
19.00 190.00
1.24 99.20
73.40 146.80
1.15 4.60
1.15 4.60
4764.80


http:1,353.30

LOCO PROTECTIVE/MAINT. SPARES - 5 YRS.
15 LOCOMOTIVES - MECHANICAL & ELECTRICAL EQUIPMENT

ITEM QTY.,

PART NO.

OPERATORS CAB ACCESSORIES

25 4
26 |
27 2
28 4
29 4

41B503675G3
41A204929P1
8836572P23

8861307ACP4
41C610665G]1

PART NAME

ARM REST
HORN
GASKET
SUN VISOR
LOUVER

SUB-TOTAL

UNIT PRICE

35.40
2550.00

65.30
34.30

PAGE 2

EXT. PRICE

30 6
31, 9
32 - 15
33 30
34 30
35 6

1X7784
1X7345
1X73844
1X7843
- GE20S11/DC-75V
497A911G1

BODY
SOCKET
WHITE LENS
GASKET
LAMP
SWITCH

SUB-TOTAL

29.30
11.30
14.50
3.24
3.79
12.80

178.
101.

113,

~>
~J
O3~ 1~ O

QO DODOLOO

HEADLIGHT ARRANGEMENT

200PAR 30V
410700038G3
41D700038G2
6720098P1
N402P118B
41A260076P1

LAMP
INSERT RING
MOUNTING
SPRING
WASHER FLT
LOCK NUT

SUB-TOTAL

10.10
26.80
36.80

19
.46

36 180
37 10~
38 6
39 30
40 75
41 75
DOOR LATCH
42 4
43 4
44 12
45 4

- 425C226G2

- 335B572G2

- 41B560008P9
41C604640G3

DOOR LATCH
CuP
LOCKNUT
LATCH

SUB-TQTAL

23.10
10.10
.68
122.00

FOOT SWITCH
46 4
47 10
48 10
49 20
50 -4
51 16

ARRANGEMENT

499A936AAP3
N70P15148

- N210P158

- 975X5
499A132P104
41A211883P3

SWITCH
SCREW SET
NUT HEX
SWITCH
HOSE
CLAMP

SUB-TOTAL

80.00
28
v
22.30
9.10
2.23

320.00

446.00


http:2,402.05

LOCO PROTECTIVE/MAINT. SPARES - 5 YRS.
15 LOCOMOTIVES - MECHANICAL & ELECTRICAL EQUIPMENT

ITEM
CREW
32

53
54

QTY.

PART NO.

6 -
9
3 -

LOCKER & HOT PLATE ARRG.

41A203971P1
41C623354G1
41AZ212414P1

.00
.00

50

PAGE 3

EXT. PRICE

SLIDING WINDOW ARRGT.

6 -~
6 -

2X3948
2X3949

WINDOW WIPER ARRGT.

57
58
59
60
61
62

63

4

3

3
15
24
180
15

41A203148P6
41A203143P4
41A203148P2
41A204660P3
41A204660P4
41A203147P5
497A803P9

00

.00
.00
.90
.90
.60
.33

1908.00

SHITCH PANEL ARRGT.

64
65
66
67
68
69
70
71
72
13
14
75
76
77
78
79
80

W~ —
QOGP WA DWW

497A911P]1
41A203655P2
CR2940UA2038
41A212197P1
418515348P2
41A218841P5
41A218842P4
41A218841P4
41A218841P6
418517782ABP31
41A218842P7
41A218841P8
41A216941P]1
41A216940P]1
41A304446P1
41A210382P6
A700DM

PART NAME UNIT PRICE
HOT PLATE 606
SHITCH ASM 136
CRK BREAKER 47.

SUB-TOTAL
LATCH 30.
CATCH 36.
SUB-TOTAL
MOTOR 130.
MOTOR 123
MOTOR 135
ARM 89
ARM 89
BLADE 10
HOSE 5
SUB-TOTAL
SWITCH 9
SWITCH 118
SWITCH 72
SWITCH 213.
CIR BRKR 136
BREAKER 68.
BREAKER 284
BREAKER 145
BREAKER 91
CIR BREAKER 69.
CIR BREAKER 528.
CIR BREAKER 85.
IND LIGHT
LOCK RING
HOLDER 1
LAMP GE 44 ]
AMMETER 170
SUB-TOTAL

.81
.00
.30

00

.00

.00
.00
.80

80
00
50

.55
.98
.13
.51
.00

354.00


http:10,093.08

LOCO PROTECTIVE/MAINT. SPARES - 5 YRS.
15 LOCOMOTIVES - MECHANICAL & ELECTRICAL EQUIPMENT

ITE

QTY.

PART NO.

CONTROL CONSOLE ARRGT.

AT07EF
497A364P]
41A304311P3
497A365P10
41B517782AAP4
41B564808G]1
41A281017P25
41A216737P1
341B189G13
341B1859G12
41B563171G19
41B563171G30
41B560270P4
436A353ADP3
CR2940UB203B
497A911P1
41A267319P2
41A245459ABP1
41A245455AAP]
41A245457P]
41B511153P1

PAGE 4

EXT. PRICE

81 3
82 3
83 3
84 3
85 3
86 12
87 6
88 30
89 3
90 3
91 3
92 3
93 6
94 3
95 3
96 7
97 3
98 3
99 3
100 3
101 3
CONTROLLER
102 3
103 3
104 15
105 15
106 3
107 45
108 45
109 45
110 45
111 3
112 21
113 3
114 12
115 3

41B557247G]
41C656037P1
41A264757G2
41A264757G3
41C656037P3
482A768G1
41A264589G]
N44P160208
N44P160128B
482A444APP20
6700549G1
41B557209P1
278A888G]
2418870P1

PART NAME UNIT PRICE
AMMETER 226.00
BUZZER 159.00
BELL 113.00
BELL 200.00
BREAKER 17.60
DIODE ASM 20.00
DIODE 15.90
LAMPHOLDER 1.63
PANEL 136.00
PANEL 143.00
TIMING MOD 65.00
TIMING MOD 65.00
RELAY 72.40
RHEOSTAT 46.30
SWITCH 78.30
SWITCH 9.81
SIGNAL 35.10
GAGE 40.50
GAGE 40.50
GAGE 40.50
VALVE 211.00

SUB-TOTAL
HANDLE 11.70
INDICATOR 41.10
SCREW 1.36
SCREW 1.64
INDICATOR 5.38
CONTACT 4.85
FINGER 43.60
SCREW MACH .14
SCREW MACH .25
RESISTOR 5.00
CONTACT 9.56
RHEOSTAT 350.00
BRUSH 18.60
SPRING 6.53

SUB-TOTAL

123.30



LOCO PROTECTIVE/MAINT. SPARES - S YRS.
15 LOCOMOTIVES - MECHANICAL & ELECTRICAL EQUIPMENT

PART NAME

RES/GRID
RES/GRID
INSULATOR

SUB--TOTAL

710.
710.
.80

15

00
00

PAGE 5

EXT. PRICE

MOUNTING
BUSHING

CAP

SCREW MACH
PLATE

CAP

GASKET
SCREW CAP
WASHER LOCK
BALL BRG
FLINGER

NUT

WASHER
BRUSHHOLDER
STRAP
SUPPORT
BOLT/WASHER
LOCK NUT
BRUSH

FAN

NUT

PIN COTTER

SUB-TOTAL

59.
.31
84.

.25
34.
90.

.86

.25

.56
29.
27.
14.
.14
.06
.50
25.
.44
.35
.25
.00
18.

.21

36

451

80
40

40
80

40
50
00

80

60

717.

13.
253.
.75
103.
.40
.90

£0
86
20

20

ITEM QTY. PART NO.
ENGINE CAB - TAB 15000
BRAKING RESISTOR
116 27 17EA20A131
117 27 17EA20A19
118 36 41A218054P1
BLOWER MTR
121 12 41A231381G]
122 6 302702P2
123 3 8828752P1
124 15 NS1P160108B
125 3 6727190P1
126 3 8828748P2
127 15 6717749P1
123 21 N22P230168B
129 21 N4O5P42pP
130 15 3864950P81
137 15 6704604P1
132 15 4701852P1
133 15 6704451P1
134 24 41B530658G!
135 12- 6727544G]
136 6 8820297P10
137 24 481A899P1
138 12 41A232345P9
139 60 6727520P1
140 1 - 410730436G]
141 3 6717753P1
142 3 N503P12408
ENGINE CAB
143 8 41C604640G3
144 10 425C226G]
145 20 - 41A282012P2
146 5 - 41A282012P4
147 50 - N22P290248B
148 50 - N258P298
149 50 - N405P458B
150 50 - N22P25016B13
151 50 - N405P43P
152 6 425C226G13
153 6 41A210596P2
154 2 41B515714G4

LATCH

LATCH

HINGE

HINGE

SCREW CAP
NUT HEX
WASHER LOCK
GCREW -8
WASHER LOCK
LATCH

HINGE

SHAFT

SUB-TOTAL

122.
34,
10.

.40

.46

.33

21

.25

.05

56.

15

3090.

11

00
55
60

10
00

.00


http:8,221.00
http:4,277.95

LOCO PROTECTIVE/MAINT. SPARES - 5 YRS.
15 LOCOMOTIVES - MECHANICAL & ELECTRICAL EQUIPMENT

ITEM

QTY.

PART NO.

BLOWER & DRIVE ARRGT.

156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175

—_— — N
mmmmmmmm—-—-www-—-mmm

o N
[ =N

30

N22P35032
N402P188B13
N405P488B
147X1143-1
9962133P3

156B1888FTP190
156B1888ETP304

499A411P2
41B519676P2
41C618604P
41C618604P1
41E901373G2

156B1888DTP131
156B1888DGP400
156B1888DGP325

1X9935
1X9936
2X4277
2X4278
2X4279

PART NAME

SCREW CAP
WASHER FLT
WASHER LCK
17.6 0Z GN
DOWEL PIN
SEAL

SEAL
SEALR/120Z
DRIVE SHFT
HUB

HUB

AIR CLEANER

‘GASKET

GASKET
GASKET
FELT
WASHER
BOLT
NUTS/16-18
WASHER

SUB-TOTAL

UNIT PRICE

453
463

J¥ PR

O o W

.29
.19
.20
34.
17.
.50
.31
.20
2560.
.00
.00
93.
.50
.50
.39
.95
.75
.83
.48
.65

50
60

00

80

PAGE 6

906
926

EXT. PRICE

.74
.14
.20
34.
52.
10.
18.
.20
2560.
.00
.00
844.

50
80
50
93

00

20

.00

.80

PILLOW BLOCK.

176
177
178
179
180
181
182

OO NN

41A288380P2
41A288380P3
41A288380P 12
41A288380P14
41A288380P13
41A288380P15
41A288380P7

PILLOW BLK
PILLOW BLK
CARRIER
ADAPTER
CARRIER
ADAPTER
BEARING

SUB-TOTAL

443
609

211

.00
.00
68.
16.
96.
45.

10
30
10
40

.00

RECTIFIER PANEL ARRGT.

183
184
185
186
187

3 -
36
12 -
12 -

17FM498A1

41A296321AAP1
41A296304AMP]
41A296304AMP2

41A271200P2

PANEL
FUSE

DIODE
DIODE
CATCH

.00
.00
.00
.00
.95

RESISTOR
188

PANEL
2

SUB-TOTAL


http:1,052.O0
http:1,052.00
http:44,453.60
http:3,240.00
http:2,160.00
http:8,280.00
http:30,750.00
http:10,250.00
http:3,399.80
http:6,285.77

LOCO PROTECTIVE/MAINT. SPARES - 5 YRS.
15 LOCOMOTIVES - MECHANICAL & ELECTRICAL EQUIPMENT

ITEM QTY.

PART NO.

LUBE OIL & WATER PIPING

189 13
190 30
191 15
192 15
193 4
194 30
195 15
196 6
197 12
198 60
199 15
200 30
201 15
202 15
203 30
204 3
205 15
206 15

499A912AEPS
491A317P11
491A318P25
491A318P14
499A924AEP7
499A912AEP10
41A212792P1
41A212761P1
499A910AGP14
499A912AEP1T3
499A912AEP12
495A912ADP5S
499A912ADP4
491A316P1
499A477P]1
41A205302P1
3396949P22
3398949P214

PART NAME

GASKET
GASKET
GASKET
GASKET
VALVE
GASKET
CONNEC'ION
RING

CLAMP
GASKET
GASKET
GASKET
GASKET
GASKET
HOSE
THERMOMETER
SWITCH/170
SWITCH

SUB-TOTAL

UNIT PRICE

.38
.88
.41
.93
.80
.93
.00
.80
.80
.30
.20
.84
.20
.08
.60
.00
.00
.50

PAGE 7

EXT. PRICE

l

LUBE COOLER

207 b
208 30 -
209 15 -
210 30 -
212 |
213 ]

41D723215G1
41A212065P1
41B510831P1
41A212125P1
41D0718899G!
41D718873G3

CORE 161N
PACK RING
RING
GASKET

LO COOLER
OIL FILTER

SUB-TOTAL

2,440.
12.

161
15,530

00
90

.00

.00
7,980.

00

LUBE OIL FILTER

214 30 -
215 1 -

41A211048P7
497A806P57

GASKET
CEMENT/GAL

SUB-TOTAL

- e T T e e e o e e e L e Gt e e S e 4t s e s o S e o . o e Bt S et e s i S b G e S s e o T = o e o At ot o e e St e o o S e e

RADIATOR CAB

216 5
217 1 -
218 4
219 4
220 2 -

425C226G1
497A806P57
188V782P1
41A201925P1
499A452P2

LATCH
CEMENT/GAL
SPRING
SEAL

GAUGE

SUB-TOTAL

.55
.60

.18
.60

172.


http:28,965.30
http:7,980.00
http:7,980.00
http:15,530.00
http:15,530.00
http:2,415.00
http:2,440.00
http:2,440.00
http:12,121.74
http:2,662.50
http:3,420.00

LOCO PROTECTIVE/MAINT. SPARES - 5 YRS. PAGE 8
15 LOCOMOTIVES - MECHANICAL & ELECTRICAL EQUIPMENT

ITEM QTY. PART NO. PART NAME UNIT PRICE EXT. PRICE

RADIATOR CAB ACCESSORIES

221 12 - 41A212504P1 CAP 66.50 798.090
222 2 - 499A452P2 GAUGE 48.60 97.20 .
232 2 - 41A216586P1 VALVE 145.00 290.00
224 7 418564808G1 DIODE ASM 20.00 140.00
SUB-TOTAL 1,325.20

RADIATOR & SHUTTER ARRGT.

225 4 2X1130 CORE 4,700.00 13,800.00
226 20 - 1X5118 GASKET 31.00 620.00
2217 12 - 497A803P1 HOSE 12.20 146.40
228 2 - 189V113P1 BREATHER 29.50 59.00

SUB-TOTAL 19,625.40

ENGINE AIR INTAKE ARRGT.

229 12 41A244997P] V BELT 39.00 463.00
230 4 41A243793P2 DuCT 35.50 142.00
231 . 9 41A301309P33 CLAMP 11.30 101.70
232 2 41A241257P5 HOSE 40.50 81.00
233 10—- 41A202118P1 AIR DUCT 98.60 986.00
234 20 - 41A210603P9 CLAMP 24.40 483.00
235 10 - 41A213495P1 GASK-AIRIN 7.64 76.40
236 2 - 41B512741P1 . SWITCH 191.00 - 382.C0
SUB-TOTAL . 2,725.10
EXHAUSTER
237 ] 41B519090P2 EXHAUSTER 1,990.00 1,990.00
238 1 2X3853 WHEEL 708.00 708.00
239 4 - 2X3855 BEARING 411.00 1,644.00
SUB-TOTAL 4,342.00

CLUTCH GEAR UNIT

240 15 9961008G1 BRUSHHOLDER 55.00 825.00
241 60 998X90 BRUSH 2.10 126.00
242 2 - 8864951P82 ROLLER BRG . 128.00 256.00
243 4 - 8864950P102 BALL BRG 264.00 1,056.00
244 3 2387506P1 GASKET .45 1.35
245 3 497A706P18 GREASE FIT 2.35 7.05
246 15 8805484P1 GASKET .86 12.90
247 15 497A806P60 RTV/10.30Z 8.00 120.00
248 2 - 8864952P87 BALL BRG 280.00 560.00

249 3 41A235580P1 WASHER 3.43 10.29 -

0


http:1,056.00
http:4,342.00
http:1,644.00
http:1,990.00
http:1,990.00
http:2,725.10
http:19,625.40
http:18,800.00
http:4,700.00
http:1,325.20

LOCO PROTECTIVE/MAINT. SPARES - 5 YRS.
15 LOCOMOTIVES - MECHANICAL & ELECTRICAL EQUIPMENT

ITEM

250
251
252
253
254
255
256
257
258
259

QTY.

PART NO.

(O — — N WL WM w

41A235578P1
41A235577P]
41B535761P1
41C632208P1
8864951P63
8864953P87
1X7281
41C635716P1
41B532610P1
8864953P51

PAGE 9

162.
99.
1,916.
1,020.
1,020.
261.
2,020.
.00
.00
246.3

791
404

EXT. PRICE

00
80
00
00
00
30
00

30

A/C & RADIATOR FAN ARRGT.

260
261
262
263

41B504585P4
418505278P2
41B532612G2
41A302690G]1

MAGNET VALVE ARRGT.

264
265
266
267

41A212361P5
17MET1A24
17META20

4185100557P15

PLATFORM PARTS -

PLATFORM

268
269
270
271
272
273
274
275
276

TAB 17000

41A303938ABP54
41A303938ABP62
41A303938ABP15
41A303938ABP33

499A910AAP3
8866488AGP8

495A910ABP10
CR2940UA2028B

41A211570P1

PART NAME UNIT PRICE
COLLAR 54.00
FLINGER 33.30
CARRIER 958.00
CARRIER 340.00
ROLLER BRG 340.00
ROLLER BRG 87.10
GR/PINION 1,010.00
SHAFT 791.00
SHAFT 404 .00
ROLLER BRG 82.10

SUB-TOTAL
COUPLING 1,280.00
COUPLING 1,380.00
COUPLING 1,500.00
COUPLING 35.60
SUB-TOTAL
VALVE 255.00
VALVE EQP 708.00
VALVE EQP 619.00
SWITCH 278.00
SUB-TOTAL
HOSE 38.80
HOSE 44 .20
HOSE 14.30
HOSE 11.30
HOSE CLAMP 1.56
HOSE 18.00
CLAMP 5.66
SWITCH 35.10
DUST CAP 11.90
SUB-TOTAL

ek


http:1,321.44
http:3,720.00
http:1,238.00
http:1,416.00
http:15,260.00
http:5,340.00
http:4,500.00
http:1,500.00
http:4,140.00
http:1,380.00
http:1,280.00
http:1,280.00
http:10,915.09
http:2,020.00
http:1,010.00
http:1,020.00
http:1,020.00
http:1,916.00

LOCO PROTECTIVE/MAINT. SPARES - 5 YRS.
15 LOCOMOTIVES - MECHANICAL & ELECTRICAL EQUIPMENT

ITEM qQrY. PART NO.
FUEL TANK ARRGT.

2717 4 41A210336G]
278 2 - 41A211045G1

PART NAME

FUEL GAGE
FUEL GAGE

SUB-TOTAL

133
173

UNIT PRICE

.00
.00

PAGE 10

EXT. PRICE

AIR DUCT END MOTOR

279 18 41B500680P1

FLEX CONN
SUB-TOTAL

AIR DUCT MID MOTOR

CONNECTION
CONNECTION

SUB-TOTAL

280 9 8836855P1
281 9 339B783P1
CAB HEATER
282 2 2X4458
283 2= 2X4459
284 60 2X4460
285 2 - 2X4473
286 ] 2X4464
287 | 2X4465
288 4 2X4467
289 2 - 2X4468

HEATER
MOTOR
BRUSH/SET
SWITCH
TEMP CNTRL
TEMP CNTRL
DIODE ASM
CIRC BRKER

SUB-TOTAL

72.
510.

13.
260.
.90
.00
78.
.00

61
27

304

60
00
40
00

90

AIR BRAKE - TAB 20000
AIR BRAKE EQUIPMENT

290 4 41A205210P1

HOSE/FTGS
SUB-TOTAL

FILTER, 41A215087P4/MAIN RES.

1X6383
1X6385

291 30
292 30

FILTER
SEAL

SUB-TOTAL


http:3,501.70
http:1,020.00
http:1,800.00
http:1,800.00

LOCO PROTECTIVE/MAINT. SPARES - 5 YRS.
15 LOCOMOTIVES - MECHANICAL & ELECTRICAL EQUIPMENT

UNIT PRICE

PAGE 1

EXT. PRICE

ITEM QTY. PART NO.
SAND TRAP

293 3 41A201465P1
VENT VALVE

294 2 566403

295 15 578886
RELAY VALVE

296 2 499A924BEP1
297 15 560728

DRAIN VALVE - 41A201966P1

296 2

551116

SAFETY VALVE - 499A924CCP7

299 2

542790-0150

BRAKE CYLINDERS
300 8 -

PRESSURE SWITCHES

301
303

3 -
302 6
3 -

41B510557P15
41B510557P1
41B510557P4

PART NAME

SAND TRAP

SUB-TOTAL
VENT VALVE
KIT

SUB-TOTAL
VALVE
GSKT KIT

SUB-TOTAL
VALVE

SUB-TOTAL
VALVE

SUB-TOTAL
FTG GASKET

SUB-TOTAL
SWITCH
SWITCH
SWITCH

SUB-TOTAL

278.00
296.00
278.00


http:3,444.00
http:1,776.00
http:1,821.25
http:1,480.00

LOCO PROTECTIVE/MAINT. SPARES - 5 YRS.
15 LOCOMOTIVES - MECHANICAL & ELECTRICAL EQUIPMENT

PART NAME

ESTIMATE

UNIT PRICE

PAGE 12

EXT. PRICE

WEAR PLATE
PLATE
SCREW CAP
LOCKNUT
BUSHING
BUSHING
BAR TIE
BOLT

WEAR PLATE
PIN

SToP

STOP

FELT SEAL
LINER
PLATE

NEAR PLATE
OIL Cup

SUB-TOTAL

23

119

19.
22.
13
.00
.00
.28
.00
.00
26.
28.

23
26

4438
32

.00
120.

14.
.68
.70
.53
.00

00
10

40
60

10
10

ITEM QTY. PART NO.
AIR COMPRESSOR
PARTS LIST LATER
EST. PRICE
] LATER
305 2 - 17MM24AF]
BOLSTER AND FRAME
306 36 41B515393P3
307 72 41A201604P3
308 72 N22P35128
309 72 41B560008P23
310 54 499A913AAPS
311 54 499A913AAP6
312 18 41A204772P1
313 36 495A599G4
314 18 41A244359P1
315 6 156B100TAEP12
316 12.—  339B911GI
3i7 18 339B911G2
318 12 41A210384P125
319 6 339B785P2
320 6 3398785P3
321 3 41A244371ABP]
322 12 499A114P2
BRAKE RIGGING
323 18 1805318P4
324 9 495A746P6
325 4 495A746P1
326 9 41A241271P2
327 9 41A241271P3
328 36 497A738P5
329 9 495A806P11
330 9 41A240557P]
331 9 495A737P8
332 9 495A737P9
333 36 41C614885G]
334 360 8821026P1

PIN
PIN
PIN
PIN
PIN
WASHER
PIN
BOLT
PIN
BOLT
HD W/BUSH
KEY

SUB-TOTAL

.00
.60
.40
.64
.64
.43
.00
.80
.40
.30
.00
.40


http:16,325.50
http:2,664.00
http:11,628.00
http:18,261.42
http:2,688.00
http:2,142.00
http:1,015.20
http:8,640.00
http:2,120.00
http:2,120.00
http:1,060.00
http:41,800.00
http:41,800.00
http:41,800.00

LOCO PROTECTIVE/MAINT. SPARES - 5 YRS.
15 LOCOMOTIVES - MECHANICAL & ELECTRICAL EQUIPMENT

GEAR CASE

PART NAME

GEAR CAST
SEAL

RING

SEAL

RING

RING

RING

RING

PIN ROLL
GASKET
BOLT
WASHER FLT
NUT HEX
BOLT
WASHER

SUB-TOTAL

UNIT PRICE

1,230
14
88

105
69

.00
.64
.90
.39
144.

00

.00
.00
.00
21
.24
.80
.20
.36
.80
.34

PAGE 13

EXT. PRICE

3,690.00
29.52
268.20
230.04
1,296.00
792.00
945.00
621.00
7.50
2z.32
352.80
7.20

JRNL. BRG.

350
351
352.
353
354

BEARING
SUSPENSION
SUPPORT
MOUNT

PIN

SUB-TOTAL

838
605

il15

.00
.00
164.
.00
62.

00
40

SNUBBERS

355
356

SNUBBER
SNUBBER

SUB-TOTAL

SPRING RIGGING

357
358
359

QTY. PART NOQ.

3 - 410730230G3
10 8855703P14
18 3843557P8
36 9961547G2

9 8843557P1

9 8843557P2

9 8843557P7

9 8843557P10
36 N509P9148B
18 41B535376P2
36 6704771P]
36 N402P52B
36 N203P45813
36 186V285
36 189V673P1

6 41A204095G4

3 418510216G2

9 479A325G2

9 41B510214P1
127 8815946

8 - 41A244100AAP6

8 - 41A244100AAP2
24 41B504932G]

8 - 388D240P5

8 - 388D240P2

SPRING
RBR MOUNT
MOUNT

SUB-TOTAL

293.
458.
1,430.



LOCO PROTECTIVE/MAINT. SPARES - 5 YRS.
15 LOCOMOTIVES - MECHANICAL & ELECTRICAL EQUIPMENT

PART NAME

UNIT PRICE

PAGE 14

EXT. PRICE

ITEM QTY. PART NO.
WHL/AXLE/GEAR
360 2 - B8837756PI
TRACTION MTR, 5GF761A19
361 10 8864951P143
363 10 8864950P 169
364 10 8819143
365 54 41A235397P4
366 14 9961549P2
367 14 9961549pP3
368 } 497A806P57
369 3 9961549G1
370 3 8843545G5
371 7 6726816G1
372 30 1X9888
373 14 9949062P3
374 14 9949062P4
375 2 41A238864G]
376 54 41C633996G2
377 30 41A238534P]

ROLLER BRG
BALL BRG
GASKET
BRUSH-T900
GASKET
GASKET
CEMENT/GAL
COVER
COVER
LEVER
GASKET SET
GASKET
GASKET

PUTTY 1 QT.

B HOLDER
OIL FILLER

SUB-TOTAL

343.
.00
.53
.23
.14
.98
.60
.28
.10
.63
.79
.38
.38
.10
.00
.88

75

3,437.50
850.00

930.42

203.70

TRACTION MOTOR ACCESSORIES

378
379
380
381
382
383
384
385
386

18
18
180
16
180
9
36

41B8535723G1
41C630516G!
494A549P1
41C630516G2
41A230387P]1
41C635677P1
41C633819G1
418537105G1
41A219499P16

DUST GUARD
LUBRICATOR
WICK
CARRIER
GASKET
PINION

MTR SP BRG
SPEED SENS
C RING

SUB-TOTAL

18.
59.
39.
20.
.43
.00
.00

663
281

840.
.48

50
75
00
80

00


http:32,707.62
http:7,560.00
http:10,116.00
http:5,967.00
http:7,020.00
http:1,075.50
http:14,756.99
http:8,910.00
http:3,437.50
http:6,437.50
http:6,437.50
http:3,218.75

LOCO PROTECTIVE/MAINT. SPARES - 5 YRS.
15 LOCOMOTIVES - MECHANICAL & ELECTRICAL EQUIPMENT

ITEM

QTY.

PART NO.

PART NAME

ALTERNATOR & AUX. EQUIP. - TAB 40000
ALTERNATOR - 5GTATICI

387
388
389
390
391
392
393
394
395
396
397
398
299
430
40!
402
403
404
405
406
407
408

409

410

6
40
40

rno
— BN

—

(9% )
-PADNCDI\JNONU\O'\O\(I)NNNNA

—_—

1X8670
115X1146
41A237943P1
8805493P1
8805499P1
41C633061P1
41C632663P1
41C635625P1
41C635232G3
8864952P48

- 41A231192P1

41A230912P3
41A231050P4
41A231050P2
41B537660P1

41A219499P332

8805492P1
8864951P166
41A231141P]

"8805478P1

41A233800P1
41A233819P2
41A235260P1
41B531649G2

GASKET KIT
O RING
GASKET
GASKET
SCREW
GEAR-10zT
PINION
PINION
IDLER GEAR
BALL BRG
RETAIN RNG
BOLT

BOLT

BOLT
WASHER

O RING
GASKET
BEARING, PE
RET RING
SCREW

SEAL RING
SEAL
INSULATOR
BRUSH HLDR

SUB-TOTAL

11

304

343.
29.
45.

.70

.75

.75

.29

.01

.69

.00

19.

.79

.00

.44

.41

.40

475

225

UNIT PRICE

.08
.23
.65
.70
.79
1,187.

302.
.00

50
50

75

90
80

80

PAGE 15

EXT. PRICE

24.48

26.00
23.40
48.33
1,187.50
1,210.00
603 .00
687.50

UNIT - 7GA29C1

1GA29C1
493A998P1
8864950P135
8864951P63
494A201P1
41A237287P3
189V405P]

GEAR UNIT
BRG-CAP
BALL BRG
ROLLER BRG
SPACER
PACKING
SLEEVE

SUB-TOTAL

1,940.
.90

76.
340.
.00
.55
.80

118
11

00

10
00

. GENERATOR -

4 -
4 -
25
27
15

5GY27L1/M1

8864951P29
8864950P81
8804066P1
41B530658G]
8820297P1

ROLLER BRG
BALL BRG
GASKET
BRUSH HLDR
STUD

SUB-TOTAL

70.
29.

.64
36.
26.

00
40

06
40


http:1,783.22
http:3,304.35
http:1,940.00
http:1,940.00
http:6,925.50
http:1,144.80
http:1,210.00
http:1,187.50
http:1,187.50

LOCO PROTECTIVE/MAINT. SPARES - 5 YRS.
15 LOCOMOTIVES - MECHANICAL & ELECTRICAL EQUIPMENT

ITEM QTY. PART NO.

LOWER CONTROL COMPT - 60000
CONTROL GROUP

423 9 GES5645-1
424 15 41A264834G1
425 1 - 17ET13F
426 6 17ET34A1
427 9 41A244928P2
428 3 41A218054P]
429 3 41A210624P1
430 6 17LE1178B1

PART NAME

SOCKET
MODULE
REACTOR
REACTOR
REACTOR
INSULATOR
INSULATOR
PANEL

SUB-TOTAL

UNIT PRICE

27.
2,250.
603.
169.
15.

624.

PAGE 16

EXT. PRICE

AIR HOSE ARRANGEMENT

41C600937P48
41C600937P30

431 4
432 4

SUB-TOTAL

CONTACTOR - 17CMS3E10A

433 2 - 17CM53E10A
434 2-a 4739382G2
435 30 8867977P1

CONTACTOR
COIL
CONTACT

SUB-TOTAL

1,612.00
230.00
143.80

CONTACTOR - 17CM55N3

436 2 - 17CM55N3
437 4 - 4739356G1
438 25 9960190G6
439 2 - 41D750063G1

CONTACTOR
COIL

CONT TIP
ARC CHUTE

SUB-TOTAL

1,190
238

37.
17.

.00
.00

50
30

CONTACTOR - 17CM55Y3

440 2 17CM55Y3
44] 6 - 4739356G1
442 36 - 9960190G2
443 4 2744700G2

CONTACTOR
COIL
CONTACT
ARC CHUTE

SUB-TOTAL

963
238

.00
.00
17.
42.

90
10


http:4,166.80
http:1,428.00
http:1,926.00
http:4,424.10
http:2,380.00
http:1,190.00
http:1,990.80
http:1,612.00

LOCO PROTECTIVE/MAINT. SPARES - 5 YRS.
15 LOCOMOTIVES - MECHANICAL & ELECTRICAL EQUIPMENT

ITEM QTY.

PART NO.

REVERSER - 17DP22A1

344
445
446
447
448
449
450
451
452

[AS oo BN \ SIS IS We W WN.N

17MV38A6
6714650P1
41C600937P10
426C379G1
41A321867P1
6735511G1
492A201G1
9963477G12
6715974P1

PAGE 17

EXT. PRICE

INTERLOCK - 17AF41CI

453
454
455 1
456 1

3
7
5
5

17AF41M]

336B737G1
8307882G]1
487A605G1

INTERLOCK - 17AF20B25S

457

458 ]
459 3
460 3
461 ]

.a—a

9
5
0
0
5

17AF20B25S
6700391G1
6700398G1
6700830G1
6700392G1

MAG VALVES

462
463
464

17MV36B2
2738573G2
17MV39C2

PART NAME UNIT PRICE
VALVE 256.00
GASKET .83
CONNECTION 6.75
FINGER ASM 72.80
SPRING 3.39
INTERLOCK 284.00
FINGER ASM 20.10
CONTACT 1.88
SUPPORT 15.60

SUB-TOTAL
INTERLOCK 149.00
FINGER 5.95
CONTACT 2.84
CONTACT 3.80
SUB-TOTAL
INTERLOCK 375.00
FINGER 10.80
FINGER 11.60
CONTACT 4.61
CONTACT 7.61
SUB-TOTAL
VALVE 533.00
COIL 90.50
VALVE 413.00
SUB-TOTAL

\\'\\


http:2,073.00
http:1,066.00
http:4,137.45
http:3,375.00
http:2,905.31
http:1,092.00
http:1,024.00

LOCO PROTECTIVE/MAINT. SPARES - 5 YRS.
15 LOCOMOTIVES - MECHANICAL & ELECTRICAL EQUIPMENT

ITEM QrY. PART NO.
BRAKING SWITCH - 17GP268B]
465 4 - 17MV38A6
466 2 - 41C600937P10
467 21 426C380G1
468 24 496A427G]1
469 24 492A199G1
470 15 8801839G1
471 24 9963477G12
472 24 9963477G8
473 1 17GP26B1

PAGE 18

EXT. PRICE

1,024.00
13.50
1,523.80
794 .40
268.80
145.35
45.12
45.12
9,790.00

UPPER CONTROL COMPT.

474
475
476
477

478

479
480
481

482 -

483
484
485
486
487
488
489
490
491
492
493
494
495
496

w
PHLWORNRWO UL W

NS

N OV LD LD LD W LD e — L) W

!

17AF14H7

41A281451P27

41B564808G1

41A281049P11
41B563171G101
418B563171G19
41B563171G600

41A278054G1
41A276017G]
41A278043G1
41B566633G1
482A614G]1
41A264231G]
41A271329G2
483A142G3
41B555393P]1
2X3756
41A245406P1
497A911P1
502A140P1
41A271471P)
41A271471P3

- 41A271471P7

- TAB 70000

PART NAME UNIT PRICE
VALVE 256.00
CONNECTION 6.75
FINGER ASM 72.80
CONTACT 33.10
FINGER 11.20
BAR 9.69
CONTACT 1.88
CONTACT 1.88
SWITCH 9,7%90.00

SUB-TOTAL
INTERLOCK 259.00
CAPACITOR 30.30
DIODE ASM 20.00
DIODE 125.00
MODULE 65.00
TIMING MOD 65.00
MODULE 65.00
MODULE 14.00
MODULE 80.40
MODULE 13.50
VARISTOR 52.10
PANEL 293.00
PANEL 313.00
PANEL 95.30
RES PANEL 505.00
RELAY 206.00
COIL 12.10
SWITCH 195.00
SWITCH 9.81
SWITCH 47.00
PLUG €.91
CLAMP 2.98
SOCKET PIN .98

SUB-TOTAL

T T T T T T T o e o e e e e o e e e e e e e o e et et e e e e o e e et e e st 1 e e o i 0 e s e o s et e ks e o e 2 o e o e


http:7,488.38

LOCO PROTECTIVE/MAINT. SPARES - 5 YRS.
15 LOCOMOTIVES - MECHANICAL & ELECTRICAL EQUIPMENT

ITEM

VOLTAGE REGULATOR

497
498
499
500
501
502
503
504
505
506
507

QTY.

PART NO.

LWUTOY W W W LW WW N

17FH23DE
41A281530P4
41B581374P1
41A281496P2
41A281496P1
41A281044P4
41A271102G1
41A278597G1
41A267871P10
41A281668P2
41A281092P4

PART NAME

REGULATOR
CAPACITOR
TRANSISTOR
DIODE
DIODE
DIODE
MODULE
MODULE
BREAKER
LED
POTENTIOMTR

SUB-TOTAL

UNIT PRICE

2,000.
.50
78.
62.
.80

4.
333.
.00
29.
.40
25.

52

178

00

90
30

80
00

30
60

PAGE 19

EXT. PRICE

4,000.00
97.50
236.70
186.90
158.40
44 .40
999.00
534.00

T T T T T T T e e e e e e e e e e e e e e e e e e e e e e et e e o e

WHEZL SLIP PANEL

508
509
510
511
512
513

514

515
516
517
518
519
520

GO LD ) LI W) W LI W LI W W L) —

!

17FL281F2

17FD1347A1
17FD119881
17FD1291A1
17FD1317A1
17FD1285A1
17FD1286A1
17FD1295A1
17FD1229A1
17FD1316A1
17FD1318A1
17FD1331A1
17FD1197A1

PANEL
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD

SUB-TOTAL

9,960.
.00
680.
355.
.00
415.
.00
.00
540.
.00
.00
.00
00

465

538

529
481

404
321
373

510.

00

00
00

00

9.560.00
1,395.00
2,040.00
1,065.00
1,614.00
1,245.00
1,537.00
1,443.00
1,620.00
1,212.00

963.00
1,119.00
1,530.00

26,793.00

LWWLWWWWWWOoY W W

. PANEL - 17FL2370L1

17FD732A2

17FD7338B3

17FD1409A1
17FD1322B1
17FD1321A1
17FD1310A1
17FD739C)

17FD1375A1
17FD1297A1
17FD1284A1
17FD1320A2

CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD

SUB-TOTAL

138

298
493
251

410.
.00
.00
.00
.00
289.

508
941
400
495

.00
678.
.00
.00
.00

00

00

00


http:15,597.00
http:1,485.00
http:1,200.00
http:2,823.00
http:1,524.00
http:1,230.00
http:1,479.00
http:1,788.00
http:2,034.00
http:26,793.00
http:1,530.00
http:1,119.00
http:1,212.00
http:1,620.00
http:1,443.00
http:1,587.00
http:1,245.00
http:1,614.00
http:1,065.00
http:2,040.00
http:1,395.00
http:97jb0.00
http:9,960.00
http:6,575.50
http:4,000.00
http:2,000.00

LOCO PROTECTIVE/MAINT. SPARES - 5 YRS. :
15 LOCOMOTIVES - MECHANICAL & ELECTRICAL EQUIPMENT

ITEM QTY. PART NO.

RECT. PANEL - 17FM203D1

PART NAME

DIODE

CAPACITOR
HEAT SINK
SCREW CAP

SUB-TOTAL

166

144

UNIT PRICE

.GO
23.
.00
13

80

PAGE 20

EXT. PRICE

RELAY
SOCKET
CLIP
MODULE

SUB-TOTAL

168

.40
.60
.54
.00

289.60
31.20
7.08
168.00

531 2 - 41A281049P8
533 2 - 41A255036G]
534 2 418551412P2
535 8 N22P210448B
PANEL - 17LE1178B]

536 4 - 41B560270P4
537 2 - 41A262156P1
533 2 - 41A262157P1
539 ] 41A278269GI
RELAYS

540 6 17Lv66310
541 6 8860474G1
542 3 8860802G1
543" 12 8823875P1
544 3 8860803G3
545 18 8860749G]1
546 18 8823868P1
547 18 8807883G1
548 3 17LV67F9
549 6 8860832G1
550 3 41B566575P1
551 3 41B566108P1

RELAY
COIL
ARMATURE
SPRING
BASE
FINGER
SPRING
CONTACT
RELAY
BASE
COIL

CoIL

SUB-TOTAL

325.
.00
20.
.80
.13
.88
.94
.89
.00

14.
148.
100.

108

O~

688

00
50

90
00
00

ANNUNCIATOR PANEL

552 1 17FM369A6

CEWP:1069F

PANEL

SUB-TOTAL

TOTAL THIS SECTION

1,236.

00


http:547,103.05
http:1,236.00
http:1,236.00
http:1,236.00
http:5,780.67
http:2,064.00
http:1,950.00

APPENDIX E
ITeM 2

PRICE AND DELIVERY - MTU ENGINES

This quotation for quantities of two engines per locomotive (12 V395 engines)
to repower additional Chinese manufactured DHF2 locomotives was submitted

April 3, 1987 bhv:

Heinz W. Meinhardt

Director MTU - Office Africa

Quantity of two engines - 413,200 DM
Delivery - 3 months from time of order.

Subsequent sets of two engines delivered as required,

o

e



ITEM

QTY.

TAZARA SPARE PARTS REQUIREMENTS

PART NO.

TURBOCHARGER TYPE 7S1612C]

]
2
3
4
5
6
7
38
9
0
]

]
|

ENGINE CONTROL SPEED GOVERNOR TYPE

12
12
12

6
20
12
12
48
12

|

1

150X1083-1
126X1223-1
126X1222-1
126X1389-1
418562849P156
126X1562~1
126X1563
126X1461
115X2245
H2B/5
126X1630-1

CIESEL ENGINE

1

—_—
QWO NOYUI W

11
12
13
14
15
16

12

<

12..

12
12
12
12
12
288
144
144
20
144
168
12
72
100
100
100
100
100
100
100
100

150X1112-2
150X1079
150X1123

150X1024~1
150X1023-6

125X1015-9
150X1069

132X1491

132X1492
125X1015-9
123X1001
150X1095
150X1087-1
132X1093-2
150X1193-1
140X2283
117X1045-2
117X1050-1
123X1058
123X1086
123X1059
123X1086
123X1060
123X1061
123X1062
123X1063

PART NAME UNIT PRICE
TURBO GASKET KIT 115.00
BEARINGS (BLOWER END) 174.00
BEARING (TURBINE END) 233.00
MAGNETIC PICK UP 735.00
SEALANT RTV 106 34.60
TURBO END SEAL 431.00
BLOWER END SEAL 168.00
SEAL 2.25
SEAL .64
BALANCING MACHINE 32,000.00
TURBOCHARGER UNIT 40,830.00
REPAIR KIT 388.00
MODULATOR KIT 196.00
GOVERNOR CONV. KIT 854.00

CYLINDER HEAD ASSY. TO
MAIN FRAME GASKET KIT
CYLINDER HEAD AND LINER
INSTALLATION GASKET KIT
WATER SEAL

WATER PUMP QVERHAUL KIT
OS LINK RING SEAL

OS LINK RING SEAL
MECHANICAL SEAL
UMBRELLA

NOZZLE KIT

PUMP AND NOZZLE KIT
BEARING

RING KIT

NUT

CONROD BEARINGS

CONROD BEARINGS

PLATES

33.
39.

97.
.00

236

30
40

50

1.89

]

51

]

NSOyt

.00
97.
.98
.39

6.
23.
.06
.43
166.
164.
12
.60
.43
.60
.45
.41
.70
.16

50

98
80

38
38

APPENRIX E

ITEM 3

EXT. PRICE

.00
.00
.00
.00
.00
2.00
.00
.00
.68
.C0O
.00

.00
.00
.00

/" ™~


http:11,932.48
http:11,979.36
http:7,352.64
http:1,005.12
http:1,170.00
http:2,832.00
http:1,170.00
http:10,248.00
http:2,352.00
http:10,656.00
http:40,830.00
http:40,380.00
http:32,000.00
http:32,000.00
http:2,016.00
http:5,172.00
http:4,410.00
http:2,796.O0
http:2,088.00
http:1,380.00

TAZARA SPARE PARTS REQUIREMENTS

ITEM

18
19

20
21
22
23
24

25"

26
27
28

29
30
31
32
33
34
35
36
37

38

39
40
41
42
43

44
45

46

QTY. PART NO.
100 123X1046
100 123X1047
100 123X1043
100 123X1049
100 123X1050
10 147X1898-1
100 132X1022
100 132X1023
100 132X1024
100 132X1025
160 116X1070-1
1 147X1227
12 150X1069
12 150X1070
12 125X1075-1
12 125X1026
12 150X1145
12 150X1139-1
144 150X1116-1
216 115X1268
12 115X1902-2
24 115X1865
24 128X1447
12 128X1413~1
72 128X1357-1
144 128X1353
144 .~ 128X1006-1
10 147X1640
24 115X1876-1
24 146X 1059-1
12 132X1491
12 132X1492
12 132X1491
12 N901P412
144 115X1902-1
96 2X4223
12 132X1250
264 41A216508P4
40 RTV/10.3
497A806P60
40 41A212051P5
3 pnls 17FL237L1
ELECTRONIC
3 pnls 17FL281F2

PART NAME UNIT PRICE
SHIMS .66
.66

61

.66

| .86

LOCKTITE 30.30
SHIMS .38
.38

.34

.35

CAM BEARINGS 153.00
CRANKSHAFT DEFL. GAGE-  401.00
WATER PUMP OH KIT 236.00
WATER PUMP INST. KIT 6.20
IMPELLER 460.00
BEARINGS 48.80
LUBE OIL PUMP OH KIT 555.00
LUBE OIL PUMP INSTAL. KIT 23.80
WATER INLET HEADER KIT 13.50
0 RING 2.49
12.31

.74

RING 141.00
GASKET 6.51
GASKET 3.60
SEAL 55.00
GASKET 2.26
COMPOUND 12.30
BUSHING 1.84
SPRING 3.88
SEAL .89
2.00

SEAL 1.89
4.55

0 RING 12.31
LUBE OIL FILTERS 21.48
FUEL FILTERS 12.50
AIR FILTERS 50. 40
SEALANT 8.00
SEALANT 9.38
CHEC III ELECT. CARDS  4,750.00
MOTOR SPEED PANEL 9,960.00

PAGE 2

EXT. PRICE

66.00
66.00
61.00
66.00
86.00
303.00
38.00
38.00
34.00
35.00
24,480.00
401.00
2,832.00
74.40
5,520.00
585.60
6,660.00
285.60
1,944.00
537.84
886.32

3,384.00
78.12
259.2
7,920.00
325.44
123.00
44,16
213.12
22.63
24.00
22.68
54.60
1,772.64
2,062.08
150.00
13,305.60
320.00

375.20
14,250.00

29,880.00


http:29,880.00
http:9,960.00
http:14,250.00
http:4,750.00
http:13,305.60
http:2,062.08
http:1,772.64
http:7,920.00
http:3,384.00
http:1,944.00
http:6,660.00
http:5,520.00
http:2,832.00
http:24,480.00

TAZARA SPARE PARTS REQUIREMENTS

ITEM QryY. PART NO.

EXCITER/AUX. GENERATOR - GY27MI

W N —

|
238
1
24
24

8843613G]
3828400P1
41B532339G]
3864951P29
8864950P81

PART NAME

CCMMUTATOR GRINDER KIT

CARBON BRUSHES

PULLER SET

BEARINGS (ROLLER)
(BALL)

FUEL BOOSTER PUMP MOTOR - 41C610401G2

B
2

48
24

149X1011~1
149X1029

CARBON BRUSHES
BEARINGS

DYNAMIC BRAKING BLOWER MOTOR - GAS7

1
2

2
48

HEAD LIGHTS

]

48

8864950P81
6727520P1

41A210446P1

GENERATORS - GTAlICI

1
2

12
72

41A235676P5
41B531649G2

TRACTION MOTORS - GE-761

| 576 41A235897P4
12 8864951P148
72 3364950P169

2 576 41A232340P3

3 72 41B537105G!1

4 72 41C633996G2

5 72 9949062G1

6 | 101X910
0-500 MEGAOHMS
0-1000 VOLTS

7 1 3843578G]

8 ] 9949075G!

9 1 9949182G4
TYPICAL
41A216236P6
41A216237P6
41C614789P3
41C614789pP22

BEARINGS, BALL
CARBON BRUSHES

LAMP 200 PAR 30V

CARBON BRUSHES

BRUSHHOLDER/PRESSURE ARM 42,

CARBON BRUSHES

BEARINGS (ROLLER)
(BALL)

CONNECTING SLEEVES

SPEED SENSOR

BRUSHHOLDER

DUST GUARD

MEGA INSUL. TESTER

SET OF PULLER TOOLS
COMMUTATOR GRINDER
PINION PULLER KIT
CABLE CLAMPS

UNIT PRICE

1,380.
5.
775.
70.
.40

29

16.
.00

12

9

343.

85.
.00
840.
.00
10.
.00

13
165
1,880

1,030.
1,630.
1,200.

UNIT PRICING

00
70
00
00

90

.40
.25

.09

40

.03

75
00

00
60

00
00
00

7.
5.
2.
5.

08
79
61

PAGE 3

1,380

1,356.
.00

175

1,680.
705.

811
288

58.
156.0

484.

654 .
3,052.

5,201

24,750.
6,120.
.00

7,438

60,480.
11,880.
763.
1,880.

1,030.
.00

1,630

1,200.

Refer to parts bulletins PB 17104-004 and 17550A to identify
type and quantity req'd.

EXT. PRICE

.00

60

00
60

.20
.00

30

i
30

.28

o¢
00

00
00
20
00
00

00


http:1,200.00
http:1,200.00
http:1,630.00
http:1,630.00
http:1,030.00
http:1,030.00
http:1,880.00
http:1,880.00
http:11,880.00
http:60,480.00
http:7,488.00
http:6,120.00
http:24,750.00
http:5,201.28
http:3,052.80
http:1,680.00
http:1,356.60
http:1,380.00
http:1,380.00

BOVEIVINY D AUV VN O NNLYUANVLITIGEY T D

ITEM

QTY.

PART NO.

PART NAME

COMPRESSOR/EXHAUSTER - 6CDX44C - PART NO. 41A203643P5

QU WM —

1
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
29
40
41
42
43
44
45
46
47
48

12
36
12
12
12
12
24
24
24
24
12
12
12
48
48
48
43
12
12
12
12
24
12
12

12.

12
24

24

24
24
24
24
24
72
72
72
120
120
120
120
120
120
24
24
12
24
12
60

10526-0060
514650
516274
514644
514627
553399
514644
514638
514637
514644
514651
514627
514626
514644
514651
514627
514626
584006
585165
585166
585168
552658
573554
584525
572403
563411
514624
520128
523429
523430
520130
523432
523427
540589
541078
540590
520123
523401
523402
520133
523404
523405
566271
566272
352660
549826
567379
567809

SAFETY VALVE
GASKET
GASKET
GASKET
GASKET
CYLINDER
GASKET
VALVE
VALVE
GASKET
GASKET
GASKET

LP CYLINDER
GASKET
GASKET
GASKET

LP CYLINDER
CHAIN
MECHANICAL 5tAL
0O RING
BEARINGS
GASKET
GASKET
GASKET
GASKET
GASKET
RING

RING

RING

RING

RING

RING

RING
BEARINGS
BEARINGS
BEARINGS
RING

RING

RING

RING

RING

RING

SEAL

RING ASSY.
GASKET
BEARING
SPRING
SHIMS

UNIT PRICE

259.
.38
.52
.98
.91
.00
.98
.79
41
.98
.94
.91
559.
.98
.94

.91
559.
24.
36.
.52
40.
10.
.02
.48
.49
.64
.25
.15
.57
.78
.56
.43
.00
.38
.00
67.
.67
.55
14.
.20
.75
.00
.70
.70

895

(@)

O W LW wwL

38

11
11
28

111
11

30.
.00
.45
.00

385

00

50

50
90
40

60
50

47

35

24

PAGE 4

3,108

76,856

436

30.

487
252

24.
53.
.88
.68
.00
75.
85.
80.
.44

126

181

82.
.00
.36
.00
.84

680.
1,386.
.00

72
1,179
6,336
4,857

1,722

1,344.
1,050.
3,360.
2,680.
2,680.
.88

362

9,240.
- 113,
120.

EXT. PRICE

.00

£8

DR

.24
.76
.92
.00
.52
.96
.84
.32
.28

"

» Ja
6,714.
7.04
12
.68
.00
298.
.80

00

80

24
n

.

.00

24
76

60
63
72

32

40
00

00
00
00
80
80

00
40
00


http:9,240.00
http:2,680.80
http:2,680.80
http:3,360.00
http:1,050.00
http:1,344.00
http:1,722.00
http:1,386.00
http:4,857.84
http:6,336.00
http:1,179.36
http:26,856.00
http:6,714.00
http:10,740.00
http:3,108.00

FAGL 5

'Nneninny arAant rAanl o RCYUVLINLICING D

ITEM QTY. PART NO. PART NAME UNIT PRICE EXT. PRICE
49 24 567810 SHIMS , 1.91 45.84
50 24 567811 SHIMS 1.9C 45.60
51 12 522758 GASKET 3.78 45.36

SKF/FAG BEARINGS - 6-1/2" x 12"

1 6 6-1/2" x 12" BEARINGS ESTIMATE WAT NG
2 ] MOBILE UNIT FOR MOUNTING  ESTIMATE NP WT
& DISMANTLING OF BEARINGS Caom
3 1 FAG 1573717/1-F MOUNTING & DISMANTLING ESTIMATE -
_ OF SEALS ik
4 1 FAG 157317/2-F  RAM ESTIMATE STmmiEa
5 1 FAG 157317/3-F  SEAL CASE JAMS ESTIMATE v, Wha
6 1 FAG 157317/4-F  COUNTER NUT ESTIMATE " T
7 1 FAG 157317/6-F  ADAPTOR RING BEARINC, ESTIMATE Ve s TN
8 ] FAG 157317/5-F  SUPPORT RING ESTIMATE YNOAT Cger
9 ] ORDER PR 3100-J PRESS FOR MOUNTING ESTIMATE 14,200.00
OTC OWATOONA & DISI'CUNTING OF SEALS
TOOL CO., MN
TOOL KITS
1 8 147X1927-1 MECH. ENC. TOOL KITS  1,500.00 12,000.00
2 4 170X1047 ELECT. TOOL KITS 1,114.00 4,456.00

ADDITIONAL ITEMS

| 4 126X1633 TURBOCASINGS 7,260.00 29,040.00
2 ] 119X1112 CRANK SHAFT 24,100.00 24,100.00

TOTAL $583.976.92

CEWP:1080F



ANNUAL MAINTENANCE COST PER LOCOMOTIVE

E]
ES s

Append
It

D -
3

(ESYIMATED)

Average Annual per Locomotive

us $ Man Hours/ Us §
Tyve Number Parts Equiv. USS Technical Assistance
DFH7, DFHy 42 $10,000 4,000/%1,280 China
+TU Hy, Ha 30 §12,000 4,000/51,280 5 3,000
U30c 13 $17,500 4,000/51,280 $ 13,500
(U30C with Total
additional 25 $§17,500 4,000/51,280 S 9,600)
- Not including collicion, fire damage, capsizing repairs.
COST SUMMARY - FLEET
TOTAL ANNUAL MAINTENANCE COST $US
No. Loco Type Per Load Total
42 Chinese 20,000 840,000
30 MTU 22,000 660,000
13 U30 37,280 500,000
Not Incl. TZR OVERHEAD $210001000



Appendix F
Item 1

WORK REALLOCATION BY WORKSHOP

MPIKA - All locomotive maintenance work with exception of work on U30Cs
will be performed in MPIKA workshops. This includes DFHy, DFHy, DFH}/MTU

and DFH9/MTU units.

MBEYA - All U30C locomotive maintenance work will be performed in MBEYA
workshops. The addition of workshop area and equipment for heavy repair
work on KRUPP or GE U30CS will permit this work to be concentrated in

this facility.

.DAR ES SALARM - All wagon maintenance work will be performed in DAR

workshops.

The schedule for transition of work from present shop assignments to the above

reallocation must be established.



APPENDIX F
ITEM 2

Workshop Layouts

DAR ES SALAM - Copy of Layout attached

Comments - current layout basically unchanged from original as per
attached. One wagon shop now designated as wheel shup is approximately

60 percent occupied with wheels, axles and wheel sets.

MBEYA -~ Copy of layout attached

Comments -~ sufficient land area (unused) adjacent to north wall of
building No. 7 - light repair shop 1is available for an addition of a new
Heavy repair shop and a parts/material storage building. The new Heavy
Repair shop would be 27M x 54M, with a 30 ton moveable bridge crane.
Also adjacent to north wall of new heavy repair shop, an additional
building for parts and material storage would be constructed. Storage
would be for KRUPP/GE U30C locomotive parts and material only. The

building would be 24M x 54M.

MPIKA - TAZARA unable to furnish copy of layout. However, buildings and area

similar to DAR ES SALAAM workshops.

Comments - During interviews with Chief Mechanical Engineer, Assistant
Chief Mechanical Engineer and MPIKA workshops manager, Described the

MPIKA workshops as a mirror image of DAR ES SALAAM workshops with the



APPE!

addition of an oxygen producing facility and a different alignment of
shop buildings/administration buildings and laboratories. MPIKA does
contain a Cupola Furnace. Also, the coach shop and wagon shop are mc¢

spacious than those at DAR (estimated 20 percent more area).
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TANZANIA ZAMBIA RAILWAY AUTHORITY

ORGANISATION STRUCTURE AND LABOUR SKILLS MBEYA LOCOMOTIVE DEPOT

APPENDIX F
ITEM 3

S/No. Post Qualification Other Training Remarks
1. District Mechanical BSc (Mechanical Eng.) . Short courses (study Crash programme (2 week
Engineer toure) in railway course) in Diesel Electric
equipment, maintenance locomotive construction,
- techniques:- operation and maintenance
France { 3 months), conducteda by G.E. Service
U.K (11 weeks), Engineer at Mbeya
India ( 2 weeks), Locomotive Depot.
2. Maintenance Engineer Diploma in Railway 2 week ESAMI Has worked as Senior T T
Engineering (China);’ Manégement Course Technician, Auxiliary
BSc (Engineering) Equipment Repairs in Dar es
Salaam Workshop, and
Locomotive Maintenance
Engineer at Mbeya.
2 week crash programme
~ course in Diesel Electric
Locomotives.
3. Senior Technician Full Technicians Has attended 2 week course
{Electrical Systems) Certificate; Higher in Diesel Electric
Diploma in Electrical Locomotives.
Engineering
4, Senior Technician Diploma in Railway Seven week short T
(Mechanical Systems) Engineering (China) course in Diesel
Electric Locomotives
at Erie (USA) and
Essen (KRUPP Industries)
S. Running Master Diploma in Railway Attended and coordinated
{Technician - Engineering (China) - Locomotive drivers
Operations) course for D.E. locos.
6. Technician IV Full Technician's ’ 2week course in Diesel
(Diesel Engine, Certificate - Electric Locomotives.
Electrical, Brake,
Injection Pumps,
Operations
7. Technician IV Full Technicians 2 week course in D.E. -

Quality Centrol

Certificate (TAZARA
Training School);
Locomotive Driver IV
License

Locomotives. Worked as
licensed Locomotive
driver for a number of
years before joining
Technician Course.
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TANZANIA ZAMBIA RAILWAY AUTHORITY

ORGANISATION STRUCTURE AND LABOUR SKILLS MREYA LOCOMOTIVE DEPOT

{Continued)

APPENDIX F
ITEM 3

S/No.

Post

Qualification

Other Training

Remarks

Artisan I
(Bogies &
(Transmission)

Attended full Technician
Certificate course but
failed in one subject

in his final examination
Attended 2 week course.
in D.E. Locomotives.

Artisan II

(L/Man)

{(Diesel Engine,
Brake, Electrical,
Transmission)

Trade Test III
Certificate
(TAZARA)

Attended 3 month
Trade test courses
in their respective
fields at the TAZARA
Training School.

Were absorbed into TAZARA
from the Chinese Railway
Railway Construction Team.
Promoted to supervisor .,
levels (Leadingmen) due
to their good performance
(technically and
administratively) compare
to their workmates.
Attended 2 week course

in D.E. Locomotives.

10.

Artisan III

TAZARA Trade Test
Certificate

Attended 3 months courses
in respective field at
the TAZARA trainingy
School.

i) One group were absorbed
from the Chinese Railway
Construction Team.

ii) The other group were
employed after completion of
their Secordary School
education and underwent
apprenticeship in TAZARA
Workshops for two years.

3 engine fitters, 2 brake
fitters, 2 electrical
fitters and one transmission
fitter have attended the two
week course in D.E.
Locomotives.

11.

Locomotive
Inspector

Locomotive
Driver IV
License

Former competent locomot ive
locomotive drivers selected
to perform inspectorate
duties under on-the-job
training basis.

12,

Locomotive Line
Inspector

Locomotive Driver
IV Licence.

Selected from fellow drivers
to undergo a Diesel Electric
drivers course conducted by
an Erpert from KRUPP.



APPENDIX F
ITEM 3

TANZANTA ZAMSIA RAILWAY AUTHORITY
ORGANISATION STROCTURE AND LABOUR SKILLS MBEYA LOCOMOTIVE DEPOT
(Continued)

S/No.. . Post Qualification Other Training Remarks

13.- Locomotive Locomotive Driver Former competent locomotive
Controller IV Licence drivers selected to perform
locomotive running control
duties under on-the-job
training basis.

14. Licenced Locomotive Driver i) One group atsorbed from

Locomotive IV Licence - the Chinese Railway

Driver IV Construction Team after
being trained on-the-job.
ii) The other group
underwent a two year
training at the TAZARA
training school and minimum
1% years practical training
in the field.

Both groups had to sit a
Driver IV qualifying
examination.

23 locomotive drivers have
attended and passed a Diesel
Electric driver course.

15. Assistant i) and ii) as in 14 above.
Locomotive - - . Both groups have failed to
Driver ) pass Driver IV quatifying
examinations.

16. Locomotive - - Absorbed from the Chinese
Railway Construction Team
and given on-the-job
training in servicing of
various types of
locomotives.




APPENDIX F ITEM 4

CODE NO. EXZCLANATORY NOTES M{QE& :

6017 LOCOLIOTIVES :

1e Provission for rehabilitation of locomotive

DE: 1006: . 42,027,200

(a) FPoreign purchase costs provided forypn
1986/87 revised budget,

(b) Local coS¥8 for undérkaking the worl
estimated to cost ‘ ’

shs, . 2,000, 000/=

2, Provision forthe rehabilitation of DE 1008,
part of work done in 86/87, Overflow of
work estimated to cost shs., 1,500,000/=

3« Provision for administering of project 1E;: 1
- Locomotives as follows:~
(a) Air faces estimated at two return try.s

to the U3A.
Basic fare estimated at shs. 130;OOQ{=
Alr travel levy * = 26,000/:

Total cost = 156,000 x 2 = 312,000/=
~
(b) Subsistence allowance estimcted at 36—
mandays at USD 170 per day, ==
36 x 170 x 60 = 367,200/=

(¢) TLocal sosts Telating to results of project
ME: 1, e.g. part charges and othe-
clearing costs amongst others under ihis-.
project Estimnted at shs,. . 3,000, 0004=

(d) Construction of building extensions for
Mbeya as per jroject ME 1
(i) Yorleshop building extension
61m x 20m = 1220 md

{ (i1) Parts store
50m x 20m = 100 m2

(iii) Demonstration-rooa
10m x 20m = 200 m?
Total built area 2,420 3Q M
Estimated construction cost is
shs, 24,000 per sq m
Total comstruction cost
2420 x 2400 = 58,080,000

Design consultancy cost estimated at
10% ot construction cost i.e 5.808 m.

—

In current year, provision is made for
Design costs 5,808,000

o ‘s _
50% of building 00555;040,000

Total 24,848,000
e ' T




S/NO.

NAME

GOV. TEST STAND

CYLINDER LINER TESTER

CYLINDER INLET PORT
CLEANER

VALVE CHECKING FIXTURE

VALVE SEAT
GRINDING SET

QTY.

TOOLS - TAZARA

SPECIFICATION

230V
50/60 HZ
SINGLE PHASE

230V
50/60 HZ SINGLE
PHASE OR

380V
50/60 HZ 3 PHASE

UNIT
REMARKS PRICE

GE PART NO. 147X2422 60,000.00
PRESENTLY NO FACILITIES

TESTING GOVERNCRS EXCEPT

WITH THE TANZANIA

RAILWAYS CORP.

GE PART NO. 147X1646 738.00

GE PART NO. 147X1612, 8,730.00
INLET PORTS BECOME

HEAVILY CLOGGED WITH

CARBON DEPOSITS. HENCE

EFFECT THE PERFORMANCE

OF OUR ENGINES, AND

MAKES MAINTENANCE WORK

VERY DIFFICULT AND TIME

CONSUMING

GE PART NO. 147X1679 2,440.00
GE PART NO. 147X2219 538.00
GE PART NC. 147X2221 538.00

A GREAT NUMBER OF VALVES
MACHINED IN D'SALAAM
w/SHOP BUT NO CHECKS ARE
DONE ON TOLERANCES.

GE PART NG. 147X1902 7,680.00
VALVE SEATS ARE NOW

BEING GROUNDED USING

IMPROPER TOOLS.

EXTENDED

PRICE

60,000.00

738.00

8,730.00

2,440.00
538.00
538.00

7,680.00

§ W3LI
4 XIAN3ddv



S/NO.  NAME
6 ULTRASONIC TEST
EQUIPMENT
7 SCRAPER
8 CRANKSHAFT DEFLECTION
9 TURBO SERVICING
FIXTURE
10 TURBO ASSEMBLY AND
DISASSEMBLY TOOLS
1 GOVERNUR TGOL KIT
12 FRONT DRIVE HUB PULLER

QTY.

TOOLS - TAZARA

SPECIFICATION

1

230v

50/60 HZ

SINGLE PHASE OR
230V

50/60 HZ

3 rHASE

BEARING INSTALLATION
TOOL

COMPRESSOR WHEEL
PULLER

BEARING PULLER

REMARKS

GE PART NO. 147X1906-1

GE PART NO. 147X1098
FOR REMOVING CARBON
DEPOSITS ON THE PISTON
GROOVES.

GE PART NO. 147Xx1227

147X1228
SIX MONTLY INSPECTION
REQUIRES MEASUREMENT OF
CRANKSHAFT DEFLECTION
BUT IS NOT DONE BECAUSE
THERE IS NO TOOL.

GE PART NO. 147X2255

GE PART NO. 147X1197-1

147X2075

147X2072
GE PART NO. 147X2013-1

GE PART NO. 147X1914-1

PAGE 2

UNIT
PRICE

OBSOLETE

135.00

401.00
37.10

11,000.00

603.00

238.00

136.00
624.00
6,740.00

EXTENDED

810.

401

11,000.

603

238.

186
624

6.740.

PRICE _

.00
37.

10

00

.00

00

.00
.00

00



S/NO.

NAME

13
14

15

++16

++17

++21

++22

++23

24

PINION PULLER
COMMUTATOR GRINDER

MEGGER INSULATION
TESTER

FORK LIFT

SCREW TYPE LIFTING
JACKS

ELECTRICAL OVEN

STEAM CLEANER

HYDRAULIC BEARING
REMOVAL PRESSURE
40-60 TONS

FIELD COIL BRAZING

X X X X

— ot —

TOOLS - TAZARA

SPECIFICATION

FOR GE761
STONE
STONE

0-500 MEGOHMS
1000 VOLTS

5 TONS

CAPACITY 25 TONS

CAPACITY 120 KW
MAX TEMP. 700°¢

PORTABLE RESISTANCE
BRAZING MACHINE
FOOT SWITCH

BRAZING TANGS
CARBON ELECTRODES
WATER COOLED

FOWER CABLES

REMARKS
GE PART NO. 9949182G4

9949075G1
8828492P8
8828492P11

101X910

FOR LIFTING WHEEL SET
ASSEMBLIES. TRACTION
MOTORS FROM ONE AREA
TO THE OTHER.

FOR LIFTING LOCOMOTIVES

DIMENSIONS 6' x 10

HEATING OF BEARINGS

rOR CLEANING OF LOCOMO-

TIVE ENGINE PARTS,
BOGIES, ETC.

REMOVAL OF FAG OR SKF
BEARINGS

GE PART NO. 6CM-001

41D780746P11
41D730746P12
41D780746P14
41D780746P15

x - INCLUDED IN GE PART NO. 6CM-00}

X 6'
BAKING OF TRACTION MTRS.

PAGE 3

UNIT
PRICE

1,200.00
1,630.00
14.38
16.30

1,880.00

ESTIMATE

ESTIMATE

ESTIMATE

ESTIMATE

LATER

19,560.00

132.66
1,290.00
18.30
1,035.00

EXTENDE

1,200.
1,630.
57.
65

1,880.

19,000.

85,000.

35,000

8,000.

19,560.

132.
1,290.
18.
1,035

D

__PRICE _

00

00
52

.20

Co

00

00

00

00

66
00
30

.00


http:1,035.00
http:1,290.00
http:19,560.00
http:8,000.00
http:85,000.00
http:19,000.00
http:1,880.CO
http:1,630.00
http:1,200.00
http:1,035.00
http:1,290.00
http:19,560.00
http:1,880.00
http:1,630.00
http:1,200.00

TOOLS - TAZARA PAGE 4

UNIT EXTENDED
S/NO.  NAME QTY. SPECIFICATION REMARKS PRICE PRICE
++28 SPECTOPHOTOMETER ] BAIRD FAS-2C : cSTIMATE 120,000.00
28A IBM PCXT 1 FOR AUTO REABOUT ESTIMATE 18,500.00
288 MISC. SUPPLIES 1 LOT ' ESTIMATE i1,300.00
29 ELECTRONIC CARD OTP 1200-4 2:6,775.00 26,775.00
TROUBLESHOOTER AND
SERVICING EQUIPMENT
30 TEST BLOCKS APPROX. 20 - 2,00<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>