








Test items and outline of test
Mar. 10, 2014 

1. Brake pipe leakage test
Seal pressurized air in BP and measure pressure drop of BP. 

2. Slow depressurization test
Charge pressurized air into BP and depressurize slowly, and confirm that 

brake cylinder piston comes out. 

3. Slow pressurization test
Charge pressurized air into BP and depressurize, and pressurize slowly 

and confirm that brake cylinder begins to be loosened. 

4. Quick depressurization test
Charge pressurized air into BP and depressurize quickly, and confirm 

that it does not cause the emergency brake operation. 

5. Emergency brake operation test
Charge pressurized air into BP and perform emergency depressurization, 

and confirm that emergency brake is activated. 

6. Release test after emergency brake operation
Charge pressurized air into BP and confirm that the brake is released 

completely. 
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Test Remarks 
1. Preparation for test 
(1) Set the handle of the tester at position 3 and connect air source hose to the MR 

side of the tester. 

(2) Supply air source (Dry and clean air adjusted to 490kPa: 5kgf/cm2) 

(3) Turn the handle to position 4,5 and 6 and confirm that hose coupler and exhaust 
port of the tester have no leakage. 

(4) Connect BP hose of the wagon and the BP side of the tester.  

2. Test operation procedure 
(1) Brake pipe leakage test 
  [1] Set the handle at position 1 and charge pressurized air into BP to 490kPa, 

move the handle to position 5 and reduce the pressure to 390kPa, then move 
the handle to position 3. 

[2] Confirm that the pressure drop in one minute is within 15 kPa. 

(2) Slow depressurization test 
 [1] Set the handle at position 1 and charge pressurized air into BP to 490kPa, 

move the handle to position 4 and reduce the pressure  
[2] Confirm that the brake cylinder starts working within 40kPa of the pressure 

reduction. 

Position (1) Quick charging
Position (2) Slow charging 
Position (3) Lap 
Position (4)  Slow depressurization 
Position (5)  Quick depressurization 
Position (6)  Emergency depressurization 

(1)

Portable brake tester

(2)

(3)
(4)

(5)

(6)



Date 1.Mar 2014 Item Air Brake Test Manual 2／2

Test Remarks 
(3) Slow pressurization test 
 [1] Set the handle at position 1 and charge pressurized air into BP to 490kPa, 

move the handle to position 5 and reduce the pressure to 450kPa, then move 
the handle to position 3. 

 [2] After the pressure is stabilized, move the handle to position 2, confirm that the 
brake starts releasing within 20kPa of the pressure increase. 

(4) Quick depressurization test 
[1] Set the handle at position 1 and charge pressurized air into BP to 490kPa, 

move the handle to position 5 and reduce the pressure to 355kPa, then move 
the handle to position 3. 

[2] Confirm that the emergency brake is not acted. 
[3] Confirm the piston stroke of brake cylinder. 

(5) Emergency brake operation test 
[1] Set the handle at position 1 and charge pressurized air into BP to 490kPa, then 

move the handle to position 6. 
[2] Confirm that the emergency brake is acted. 
[3] Confirm the piston stroke of brake cylinder. 

(6) Release test after the emergency brake operation 
 [1]Move the handle from position 6 to position 1 after the emergency brake 

operation test 
[2]Confirm that the brake is released completely. 

Position (1) Quick charging
Position (2) Slow charging 
Position (3) Lap 
Position (4)  Slow depressurization 
Position (5)  Quick depressurization 
Position (6)  Emergency depressurization 

(1)

Portable brake tester

(2)

(3)
(4)

(5)

(6)
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Outline of our study

Study for Safety Operation and Management of Railway 
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1. Objective and Activities of the study

Create appropriate maintenance for railway system 

Reduce of accidents, delay and suspension of train

operation

To grasp and analyze the present situation of the

railway in Ghana

To set up the improvement goals for maintenance

of track and rolling stock

To update the O&M plan

To support the implementation of O&M plan

Objective of the Study 

Activities

Study for Safety Operation and Management of Railway 

in the Republic of Ghana 2012 to 2013
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2. Project Area

Project Area

(236km)
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3. Study Schedule1 (Feb 2012 to Dec 2012)

Feb Mar Apr May Jun Jul Aug Sep Oct Nov DecFeb Mar Apr May Jun Jul Aug Sep Oct Nov DecFeb Mar Apr May Jun Jul Aug Sep Oct Nov DecFeb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Reports

Tasks

2012201220122012

Inception Report
 (IC/R)

【1】Preliminary【1】Preliminary【1】Preliminary【1】Preliminary
Study &Study &Study &Study &

Preparation ofPreparation ofPreparation ofPreparation of
Inception ReportInception ReportInception ReportInception Report

【2】Grasping the Present【2】Grasping the Present【2】Grasping the Present【2】Grasping the Present
      Situation and Analysis      Situation and Analysis      Situation and Analysis      Situation and Analysis

of GRof GRof GRof GR

【3】Setting【3】Setting【3】Setting【3】Setting
Improvement ObjectiveImprovement ObjectiveImprovement ObjectiveImprovement Objective

【4】Settlement of Operation【4】Settlement of Operation【4】Settlement of Operation【4】Settlement of Operation
     and Maintenance Plan     and Maintenance Plan     and Maintenance Plan     and Maintenance Plan

１st Site Survey１st Site Survey１st Site Survey１st Site Survey 2nd Site Survey2nd Site Survey2nd Site Survey2nd Site Survey
1st Site Survey

【【【【4-1】】】】Settlement of 
Operation and 

Maintenance Plan

【【【【2】】】】Grasping the 
Present Situation 

and Analysis of GR

【【【【3】】】】Setting 
Improvement 

Objects

【【【【1】】】】Preliminary 
Study & 

Preparation of 

Inception 

report

IC/R

Tasks

Report

Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Workshop in Accra

2012

1st Batch 2nd Batch
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4. 1st Batch -1 (1)

【【【【2】】】】To Grasp and Analyze the present situation of the 

railway in Ghana 

Operation：：：：24 May 2011  Suspension of Operations

Track：：：：The rail is going to lose its functions, as almost all sleepers 
have corroded and there is a lack of fastening devices.

Track Bed：：：：The top of the embankment is experiencing  
subsidence. Unevenness of ballasts are causing many puddles at 
level crossings.

Transportation of bauxite from Awaso is carried transported by 

truck only, in which the conditions of the roads are bad.

Considerable expenses and time are required for the 

resumption of operations.

Study for Safety Operation and Management of Railway 

in the Republic of Ghana 2012 to 2013

Signaling and communications：：：：Through the exchange of 
votes between the train driver and the stationmaster and using 
a mobile phone for communication.

Due to cable signal theft and lack of spare parts, signaling 

systems are disabled, therefore mobile phones are use at 

stations for communication.

Rail crossing：：：：Train guard is blocked road traffic（only the main 
road）

4. 1st Batch -1 (2)

6

【【【【2】】】】To Grasp and Analyze the present situation of the 

railway in Ghana 

Study for Safety Operation and Management of Railway 

in the Republic of Ghana 2012 to 2013

Takoradi Station

The facilities for loading and 
unloading of Bauxite at 
Takoradi Station

4. 1st Batch -1 (3)

7

Loading facility
for bauxite at 
Awaso stationDunkwa station
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Special train
for field survey

Railroad switch lever

Interior of train

Signaling Office

4. 1st Batch -1 (4)
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Signaling System
(Not used at present)Mobile phone 

for communications

Tokenless block system
(Not used at present)

4. 1st Batch -1 (5)

9

Decrepit bridge

Trail of the flange

run on the rail

Study for Safety Operation and Management of Railway 
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Corroded sleepers 

Puddle caused by 
subsidence 

Dirt and garbage
in the crossing ditch

Track transfer 
the mineral resources

4. 1st Batch -1 (6)

10
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Depot at Tarkwa Station

Lifting jack and craneCrane (railroad)

Marshaling yard

Broken rolling stock
(by car accident)

4. 1st Batch -1 (7)

11
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Spare parts
for locomotives

Output meterMaintenance manuals

Stabling of rolling stock

4. 1st Batch -1 (8)

12
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Automatic rotary washing 
equipment (Not used at present)

Insulation of in pregnant 

equipment for motor

(Not used at present)

Welder

4. 1st Batch -1 (9)
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Cutting machine

(by Japanese Aid)

Study for Safety Operation and Management of Railway 

in the Republic of Ghana 2012 to 2013

Attaching of tire 

Attaching of axle-box

Car wheel lathe

4. 1st Batch -1 (10)
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Boring lathes for wheel

Study for Safety Operation and Management of Railway 

in the Republic of Ghana 2012 to 2013

Inside of bearing 

maintenance section

Vacuum brake

booster cylinder 

Bearing maintenance 

section

4. 1st Batch -1 (11)

15
Cast iron boiler
for brake shoe



Study for Safety Operation and Management of Railway 

in the Republic of Ghana 2012 to 2013

Sleepers Wood working shop 

4. 1st Batch -1 (12)
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Training Center (inside)Training Center (outside)

Study for Safety Operation and Management of Railway 

in the Republic of Ghana 2012 to 2013

Holding Workshop

Sharing the recognition of the present situation and

challenges with GRDA/GRCL

Setting goals for safety improvement and an 

enforcement system

Introduction of railway operation in Japan and India
17

5. 1st Batch-2

Setting improvement goals

No accidents due to causes that are the responsibility

of the railway

Reduction of transport disorder (suspension, delay etc)

Improvement of safety consciousness

【【【【3】】】】 To set up the improvement goals 

for maintenance of track and rolling stock

Study for Safety Operation and Management of Railway 

in the Republic of Ghana 2012 to 2013
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6. 2nd Batch - Workshop Agenda

About Workshop

Outline of the JICA study

Session 1: Organization and Management

Session 2: Train operation

Session 3: Track

Session 4: Civil structures/Bridges

Session 5: Rolling Stock

Introduction of Indian railway 

system on safety operation

Agenda:

【【【【 Work Shop / 27th September 2012】】】】

Study for Safety Operation and Management of Railway 

in the Republic of Ghana 2012 to 2013
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6. 2nd Batch – Workshop / Summary

【【【【4-1】】】】Settlement of Operation and Maintenance Plan

Present situation and challenges

Because maintenance is not fully carried out, obsolescence of     

railway assets and the rolling stock is progressing.

Maintenance expenses are not fully secured, but the inspection 

system of railway assets is also inadequate. As the result, 

derailments occur frequently. 

Although the rehabilitation project of the Western Line will start  

in the end of 2012, possibility to become impossible to maintain 

safety train operation is high, not to be able to maintain before 

completing the project.

The rehabilitation of rolling stock, especially locomotive, is 

required because the existing rolling stocks will be used for the 

moment after the rehabilitation project. 
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6. 2nd Batch – Workshop / Summary

Points as required for maintenance of sustainable 

operation

Importance to secure maintenance budget

Measures required securing train operation, especially  

manganese train operation from Nsuta to Takoradi, 

for the moment.

Recommendation of the 

maintenance management

which can be applied after the 

completion of

the rehabilitation project.

【【【【4-1】】】】Settlement of Operation and Maintenance Plan
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7. Study Schedule2 (Jan 2013 to Jun 2014)

Jan Feb Mar to Dec Jan Feb Mar Apr May JunJan Feb Mar to Dec Jan Feb Mar Apr May JunJan Feb Mar to Dec Jan Feb Mar Apr May JunJan Feb Mar to Dec Jan Feb Mar Apr May Jun

Reports

20142014201420142013201320132013

Tasks

Interim Report
(IT/R)

3rd Site Survey3rd Site Survey3rd Site Survey3rd Site Survey

【5】Implementation【5】Implementation【5】Implementation【5】Implementation
of Operation andof Operation andof Operation andof Operation and

MaintenanceMaintenanceMaintenanceMaintenance
TrainingTrainingTrainingTraining

Draft Final Report
 (DF/R)

Final
Report
 (F/R)

【6】Preparation of【6】Preparation of【6】Preparation of【6】Preparation of
     Final Report     Final Report     Final Report     Final Report

4th Site Survey4th Site Survey4th Site Survey4th Site Survey 5th Site Survey5th Site Survey5th Site Survey5th Site Survey 6th Site Survey6th Site Survey6th Site Survey6th Site Survey

【4-3】【4-3】【4-3】【4-3】
PreparationPreparationPreparationPreparation
of trainingof trainingof trainingof training【4-2】Review of the【4-2】Review of the【4-2】Review of the【4-2】Review of the

Action PlanAction PlanAction PlanAction Plan

Waiting forWaiting forWaiting forWaiting for
approval ofapproval ofapproval ofapproval of

the Action Planthe Action Planthe Action Planthe Action Plan
budgedbudgedbudgedbudged

2013 to 2014

3rd Batch 6th Batch4th Batch

【【【【4-3】】】】
Preperation 

of training

【【【【5】】】】
Implementation 

of Operation and 

Maintenance 

Training

【【【【6】】】】Preparation of 
Final Report

Stakeholder Meeting in Accra

【【【【4-2】】】】Review of 
the Action Plan

IT/R DF/R F/R

5th Batch

Tasks

Report

Study for Safety Operation and Management of Railway 
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8. 3rd Batch(1)

General

- The roles and responsibilities of each stakeholder will become 

clear to advance the implementation of the Action Plan. 

- Confirmation will be required in terms of the method for 

securing the budget for the implementation of the Action Plan.

Rolling Stock

- Listed parts mainly consist of consumable items which need 

continuous replacement.

- The requirement is reasonable because the average 

maintenance cost per one rolling stock as same as Japan.

【【【【4-2】】】】 Review of Action Plan / 30th January 2013

Study for Safety Operation and Management of Railway 

in the Republic of Ghana 2012 to 2013
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8. 3rd Batch(2)

Track bed and Bridges

- The report shows the minimum items for maintenance required  

urgently.

Track

- Although the locations for track improvement are not identified,  

the locations where realignment is necessary shall be also listed.

 Done by GRCL

- Action Plan’s item shall be sorted out between budget-required 
item and no budget-required item  Done by GRCL

- The requirement seems reasonable for maintenance required   

urgently.

【【【【4-2】】】】 Review of Action Plan / 30th January 2013
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9. 4th Batch(1)

Purpose and Expected Outcome of Training:

This training program aims at improving technical 

skills of the maintenance. It will lead carrying out 

the maintenance of minimum required facilities for 

safety operation from Takoradi to Nusta, being 

away from severe accidents, such as derailment.

【【【【4-3】】】】 Preparation of training

Study for Safety Operation and Management of Railway 

in the Republic of Ghana 2012 to 2013

9. 4th Batch(2)

25

Training Program Contents

1. Lecture for “Organization and Operation”

2. Lecture for “Safety Operation”

3. Rolling Stock Maintenance Activities

4. Track Maintenance Activities

5. Bridge and Road Bed Maintenance Activities

【【【【4-3】】】】 Preparation of training

Study for Safety Operation and Management of Railway 

in the Republic of Ghana 2012 to 2013
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5th Batch

Training Program for GRDA and GRCL

March 2014

Study for Safety Operation and Management of Railway 

in the Republic of Ghana 2012 to 2013
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10. 5th Batch - Maintenance Training (1)

【【【【5】】】】Implementation of Operation and Maintenance Training

Date：：：：14th in Takoradi, 19th and 20th March, 

2014 in Accra

Staff：：：：GRDA, Chief Managers of GRCL and all staff concerned 
operation works between Takoradi and Nusta.

Contents：：：：Introduce the privatization procedure and Non-railway 
business of Japan Railway Company. Discuss the possibility of 

Non-Railway Business of Ghana railway.

Lecture Program for 

Railway Organization and Operation
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10. 5th Batch - Maintenance Training (2)

【【【【5】】】】Implementation of Operation and Maintenance Training

Date：：：：18th to 21st in Accra, 25th and 27th March, 2014 in Takoradi

Staff：：：：GRDA, Chief Managers and all staff concerned train 
operation and safety operation as well as the handling accidents.

Contents：：：： Introduce for the safety operation system and the 

approaches to reduce number of train accidents in Japan Railway 

Company. Lecture on “Kaizen” method for managing the train 

accident report and its simplified database

Lecture Program for Safety Operation

Study for Safety Operation and Management of Railway 

in the Republic of Ghana 2012 to 2013
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10. 5th Batch - Maintenance Training (3)

【【【【5】】】】Implementation of Operation and Maintenance Training

Date：：：：14th and 27th March, 2014 in Takoradi

Staff：：：：About 20 people from Superintendant of Track Department 
or Inspect of Works Department. 

Contents：：：： Implement the inspection of track conditions and the 

measurement of the track irregularities. Set out the Work Plan by 

analyzing the track conditions. Implement the replacements of 

defective sleepers and materials as well as the investigation of 

gauge irregularities in accordance with the Work Plan

Track Maintenance Training Program

Study for Safety Operation and Management of Railway 
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10. 5th Batch - Maintenance Training (4)

Date：：：：14th and 27th March, 2014 in Takoradi

Staff：：：：About 20 people from Superintendant of Track Department 
or Inspect of Works Department. 

Contents：：：： Lecture on the civil structure maintenance method and 

the management of civil structure inspection result as well as the 

bridge maintenance system using bridge ledger. Implement the 

inspection of civil structure conditions and the measurement of the 

concrete crack and make an inspection reports. 

Civil Structure Maintenance 
Training Program

【【【【5】】】】Implementation of Operation and Maintenance Training
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10. 5th Batch - Maintenance Training (5)

Date：：：：24th and 27th March, 2014 in Takoradi

Staff：：：：Electrical and Mechanical Engineer from Electrical and 
Mechanical   Engineering Division. (Including the staff of Running 
Shed and Work shop.) 

Contents：：：： Lecture on the operation of basic measuring 

instruments. Implementation of hands- on training of axel, wheels 

and brake system maintenance.

Rolling Stock Maintenance 

Training Program

【【【【5】】】】Implementation of Operation and Maintenance Training



Study for Safety Operation and Management of Railway 

in the Republic of Ghana 2012 to 2013

32

11. Output of the study

Result of the training maintenance activities 

Operation and Maintenance Manuals

Issue and suggestion for safety operation 

Draft Final Report 

Final Report

Submit to GRDA at Middle of May, 2014 

Submit to JICA and GRDA at Middle of June, 2014 

Comment from GRDA within 1 month 

Study for Safety Operation and Management of Railway 

in the Republic of Ghana 2012 to 2013
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12. Positive Development of Ghana Railway

(2012～）～）～）～）

New Line, Rehabilitation:

Expansion of Tema Line (Tema – Tema Community 1) 

Rehabilitation of the Western Line (Takoradi - Secondi)

(Ghana Fund)

Procurement of Wagons, Track Materials:

70 Wagons including spare parts, track materials etc

(Indian Loan)

Traffic Volume:

Incensement of traffic volume of manganese transportation

Study for Safety Operation and Management of Railway 

in the Republic of Ghana 2012 to 2013
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Introduction of Technical Assistance

for Myanma Railway

Study for Safety Operation and Management of Railway 

in the Republic of Ghana 2012 to 2013
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Japan International Cooperation  Agency

Myanma Railway also used to be poor maintenance 

for railway facilities such as civil structure, track, 

rolling stocks.

However, the Government of Myanmar decided to 

put high priority for railway maintenance and 

allocated budget, human resources.

Such self-effort has attracted foreign cooperation.

Myanma Railway has been improving railway 

facilities gradually.

38
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Training of  Track maintenance used by equipments of MR

39

Training on the commercial line

Measuring

Track maintenance by man power

Tamping using by Hand Tie tamper of MR
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Training of  Track maintenance used by equipments of MR

Study for Safety Operation and Management of Railway 

in the Republic of Ghana 2012 to 2013

Explanation of Hand Tie Tamper

Track maintenance 

used by Hand Tie Tamper

Track maintenance used by  jack

Track maintenance

used by standard gauge

Training of track maintenance after the arrival of equipments from Japan

41

Practice on the track in Yangon Sta.

Study for Safety Operation and Management of Railway 

in the Republic of Ghana 2012 to 2013

Up Line 26k600m～～～～27k000m,
Comparison of Longitudinal Level and Alignment

Before and After the Maintenance work

26km600m
27km000m

42
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Comparison of Vehicle Vibration Acceleration Before and After the Track Maintenance 

Work （（（（Down Line   12k200m～～～～13k500m）））） 43
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Donation Equipment

Study for Safety Operation and Management of Railway 
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13. Donation Equipment

Obligation of Recipient

All equipment are donated from JICA to GRDA after 

training.

GRDA is responsible for all donated equipments, but 

GRCL will use almost equipments.

GRCL should keep all equipments better condition with

suitable maintenance budget.

GRDA should supervise the status of all donated 

equipments every year.

Study for Safety Operation and Management of Railway 

in the Republic of Ghana 2012 to 2013
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13. Donation Equipment List (1)

Rolling Stock Maintenance：：：：

Portable type brake tester for single car and Compressor

Back gauge

Digital diameter gauge

Flange gauge

Tread-Wear measuring device

Varnier caliper

Digital multi meter (Tester) 

Insulation Resistance Taster

Friction sawing machine 

Air pressure gauge

Inspection Hammer

Calipers
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13. Donation Equipment List (2)

Safety Operation:

3 Desk top computers 

Multiple printer

Track and Civil structure Maintenance:

Fiber-Reinforced Plastic Standard Gage for 1,067mm,

Measurement for Leveling Defect (Coma), 

Constant Tension Device for Level Measurement (yam tension) 

Auger drill

2 Desk top computers.

Others：：：：Hard Hats, Desk top computer, Inkjet printer, Video 
Camera etc.

Study for Safety Operation and Management of Railway 
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13. Flow of Donation Equipment

Request for Donation

Response to Request

Receipt

GRDA JICA

JICA GRDA

GRDA JICA

Donation

Study for Safety Operation and Management of Railway 
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Thank you  Thank you  

Japan International Cooperation Agency (JICA)

Oriental Consultants Co., Ltd.

Japan International Consultants for Transportation Co., Ltd.

Oriental Consultants Co., Ltd.
Japan International Consultants for Transportation Co., Ltd
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