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Project on Improvement of Service and Safety of Railway
~ in Myanmar
Progress Report, March 2015

1. Preface

Since we started the Project in June 2013, about 21 months have passed and the Project has
been implemented effectively under the close cooperation between MR officials concerned
and JICA Expert Team.

We, JICA Expert Team, would like to express our sincere appreciation to MR officials
concerned for their kindness extended to us during the execution of the Project.

This Progress Report deals with the major activities of the Project implemented around
between December, 2014 and March of this year.

We should be grateful, if the members of the JCC would review the Report and provide us
with the various advices.

1-1
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2. Project Summary
2.1 Project background

The Republic of the Union of Myanmar has a totally non-electrified meter-gauge railway
network spreading as long as 5,988 km. Most of the network is single-tracked, with double-
tracked sections limited to (1) the Yangon-Mandalay section (approximately 620 kin in length)
crossing the central plain and (2) urban railway lines centering on the Yangon circular section.
The yearly number of passengers is 53.2 million (or approximately 145,700 per day) as of fiscal
2013. The Myanma Railways (hereinafter referred to as MR) under the Ministry of Rail
Transportation centralizes all aspects of its management, from construction, operation, and
maintenance.

In recent years, MR and Ministry of Rail Transportation have come to recognize the importance
of maintenance/repair of existing lines. In the past, however, MR invested more than a half of
the budget in the construction of new railway lines, with only a small portion appropriated for
the renewal of existing facilities and equipment. As a resuit, MR is now has crucial subjects
how to recover the deteriorated safety level and passenger services. In concrete terms, facilities
and equipment have extremely superannuated and machines, tools and materials are running
short. Maintenance, and management have not been implemented appropriately in the past. As a
matter of fact, 118 accidents including derailment and collision having occurred in fiscal 2011
in the Yangon—-Mandalay section. There are a number of problems in the section, such as delays
of train operation, lowered train speed and worsened ride comfort.

According to the data of MR, the status of the safety of train operation is as follows. From 2011
through 2012, 118 accidents occurred in the 620.4 km-long Yangon—-Mandalay section, of
which those attributed to tracks, rolling stock and others accounted for 50, 29 and 21%,
respectively. This mearis that most of the accidents were caused by deteriorated tracks.

The status of services is as follows.

There are a number of factors that govern the service level, such as train speed, punctuality,
comfort (ride comfort, cleanliness in the passenger room) and fare and charge, The scheduled
speed between Yangon and Mandalay is as low as 39 km/h, with train speed limited at various
points. The on-time operation rate of express passenger trains in the same section is as low as
41% during the past three years, with trains delayed 59% by improper track conditions and 22%
by malfunction of rolling stock. This means that train delay is caused mostly by deteriorated
tracks. Furthermore, trains vibrate excessively and passenger rooms are not clean. MR is
required to eliminate these drawbacks and improve passenger services.

2.2 Circumstances having led to the project

With the above facts in the background, the government of Myanmar requested the government
of Japan to implement a project of technical cooperation, namely “The Project on Improvement
of Service and Safety of Railway.” Based on this request, JICA delegated a detailed project
planning study team in October 2012 and surveyed the present status of the railways around
Yangon and in the suburbs of Naypyidaw and also had the consultations with MR.

According to the Record of Discussion (hereinafter referred to as R/D) signed on March 25,
2013, between President of MR and General Manager, JICA office in Myanmar, agreement was

reached upon the detailed contents of the Project and cooperation of JICA to be extended
thereto.
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2.3 Purpose of the Project

Administration and maintenance ability is improved for the enhancement of service and safety
of Myanma Railways.

2-2
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3. Basic Plan of Project Implementation

3.1.1 Overall goal and Project purpose

Overall goal and Project purpose of this Project and expected outputs are as follows.

Overall goal and Project purpose

Service and safety level of Myanma Railways is improved (Overall goal)

2 | Administration and maintenance ability is improved for the enhancement of service and

safety of Myanma Railways (Project purpose)

\V4

Expected outputs _

Output] | Based on accident analysis, issues are clarified for the enhancement of service and
safety in the administration and maintenance process, and the improvement plan is
drawn.

Qutput2 | Technical Transfer of Track Maintenance Technology to improve the level of Service

and Safety through implementation of the Pilot Project

3.1.2 Implementation plan

Implementation plans which accomplish the project purpose are as follows.

Implementation plan for Output]l

To survey current situations of track, rolling stock, signal and telecommunication, and operation, and

to establish system for collecting information in these various areas above.

To promote familiarization on the investigation and analysis method of accident cause based on the

'| comprehensive factors of track, rolling stock, signal and telecommunication, and operation.

To conduct the investigation and analysis mentioned above with due consideraticn on hardware

(facilities, equipments), and software {operational and maintenance standards, human errors etc.)

To provide recommendation based on the above analysis on necessary technical standards relating to

operational and maintenance aspects to improve service and safety level

To draw up the improvement plan of railway facilities through discussion with the “Working Group

of service and safety improvement”

3-1
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Implementation plan for Output2

To draw up technology transfer plan of track maintenance through OJT in the Pilot Section.

According to the technology transfer plan above, to procure the necessary equipments and

materials.

To conduct track maintenance (inspection, planning, work) jointly with MR staff, making
use of the equipments and the materials. '

To summarize points to be improved obtained during track maintenance operation
mentioned above, and to feed back to the successive measures.

To revise the track maintenance manual based on the feedback above.

To conduct seminars, training for technical improvement of the track maintenance

3.1.3 Project Section

The site between Yangon and Bago in the Yangon is suburban area. At the beginning,
technology transfer of track maintenance started for 30 trainees in the Pilot Section of 20km
located in the section between Yangon and Bago. At present, accumulated number of trainees
amounts to 300, and the various situations relating to technology transfer have been changed.
Further, in order to implement the training efficiently, trainings are sometimes repeated in the
same place, and also on Dagon or Thilawa line near Toegyaunggale Sta. '

In this regard, we consulted with MR about various matters including the suitable change of

the length of the Pilot Section.

3.2  Flow Chart of project implementation
The flow chart of the project implementation (Initial Plan) is shown in Figure3.1.

3-2
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4. Project implementation Organization

4.1 Structure of project implementation Organization

Based on R/D, a project implementation Organization was organized as shown in Fig. 4.1.

—

This project is promoted as a scheme of “technical cooperation”. Implementation organization
consists of {1) Myanma Railways (MR) supported by the Ministry of Rail Transportation on the
Myanmar side and (2) JICA and a tripartite consortium (JV) composed of Japan International
Consultants for Transportation Co., I.td. , Oriental Consultants Co., Ltd. , and Sumitomo
Corporation. To ensure smooth implementation of the whole project, the Joint Coordinating

-~
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observer)

Fig. 4.1: Structure of project implementation Organization

Committee (JCC) was established as referred to later in 4.4.

4-1
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4.2 Implementation body on the Myanmar side

MR plays a central role on the Myanmar side. To correspond to Japanese experts, a Counterpart
Team was organized for this project. See Table 4.1. Project Director commands the general
affairs and implementation of the project, while Project Manager manages the projects and
directs technical affairs.

During the implementation of the Project, several experts locating at MR Headquarters at Nay
Pyi Taw were added to the Counterpart Team, so that the analysis of accidents, low service level
and discussion of countermeasures could be effectively executed under the cooperation of MR
experts and JICA experts. The counterpart Team is finally established as shown in Table 4.1.

4.3 Implementation body on the Japan side

The JICA experts selected from the above tripartite consortium guide/advise the personnel on
the Myanmar side and offer recommendations where necessary for the project. See Table 4.1 for
the list of the JICA expert members.

During the implementation of the Project, the following replacement of Japanese experts was
made due to inevitable circumstances.

(1) Signals/ Telecommunications  from Kiichi Takemura to Ryuhei Mitani
(since October 25, 2013)

(2} Track Maintenance from Kazuhiko Murao to Masato Wakatsuki
(since October 28, 2013)

(3) Train Operation from Hideharu Igarashi to Sunuji Morihara
(since June 3014) '

4.4 Estahlishment of Joint Coordinating Committee (JCC) and Its Functions

JCC is the committee to confirm the progress of the Project, discuss important matters and make
decisions for the better implementation of the Project.

Managing Director of MR is the chairperson of the JCC. The members are listed in Table 4.2.

On Maynmar side U Saw Valentine, General Manager (Technical & Admin. Support) was
changed to U Aung Win in Dec.2014 and U Aung Win, General Manager (Mechanical &
Electrical) was replaced by U Win Oo in Dec.2014.

Corresponding to the replacement of Japanese experts as mentioned in the section 4.3, the JCC
members on Japanese side were replaced as shown below.

(1} Signal/ Telecommunication from Kiichi Takemura to Ryuhei Mitani
(2) Track Maintenance from Kazuhiko Murao to Masato Wakatsuki
(3) Train Operation . from Hideharu Igarashi to Shunji Morihara

Originally it was planned to be held at least twice a year and when necessary arises:

However on the request of Myanmar side, it is planned to be held around once every 3 months.
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Table 4.1 “Member of Administrative and Counterpart Personnel”

Field

Myanma Railways

Japanese Side (JICA Expert Team)

Project Director

U Saw Valentine/ U Aung Win, General Manager

(Technical & Admin. Support)

Sadaaki KURODA (Leader)

Project Manager

U Tin Soe, General Manager .

Nobuyuki MATUO (Deputy Leader)

(Civil)
Railway Policy/ U Kyaw Kyaw Myo . .
OM Improvement AGM (Passenger) Hiroshi KOMATSU

Track Maintenance

U Min Aung, AE (Civil)
U Than Htay, DGM (Civil)
U Maung Maung Than, AGM (Civil)

Masato WAKATSUKI
Kiyoshi MIYAMOTO

Signalling & Telecommunications

U Han Nyunt, AGM (S&T)
U Myint Lwin, DE (S&T)

Ryuhei MITANI

Rolling Stock

U Thet Lwin, DGM (M&E)
U Aung Kyaw Naing, DME (M&E)

Makoto ISHIKAWA

Train Operation

U Zaw Pe Sein, AGM (Operationg)
U Htay Myint Aung, DGM (operating)

Shunji MORIHARA

Structure

U Maung Maung Thwin, DGM (Civil)
U Tin Win, DGM (Civil)
U Zaw Min Oo (Ex. E (Civil))

Mitsuru TAKAMI (Coordination)

Procurement of Equpiment & Materials

U Win Htein, DGM (Supply)
U Kyaw Naing Oo AM (Finance)

Yuichi TANIGUCHI
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Table 4.2 JCC Personnel

Chairman U Thurein Win Managing Director of Myanma Railways

Myanmar Side Japanese Side

Name Position (Major) Name Position (Major)
U Saw Valentine/ . . . Leader of Japanese Expert Team
U Aung Win _ General Manger (Technical & Admin support) Sadaaki KURODA (Track maintenance)
U Myint Wai General Manager (Operation) for analyzing accidents Nobuyuki MATUO Deputy Leader (Maintenance planning)
U Au_ng Win / General Manager (Mechanical & Electrical) for rolling Hiroshi KOMATSU Railway Administration and
U Win Oo stocks Management Expert
U Tin Soe Project Manager, General Manager (Civil) Yuichi TANIGUCHI E;c:;uriement of Equipment and Materials
UThan Htay Assistant Project Manager, Deputy General Manager Ryuhei MITANI Signalling and Telecommunications

(Civil)

Expert

Assistant Project Manager, Deputy General Manager

U Khin Maung Thein (Signalling & Telecommunications) Makoto ISHIKAWA Rolling Stock Expert

U Min Aung Counterpart Personnel, Assistant Engineer (Civil) Masato WAKATSUKI Track Maintenance Expert

U M}"in t Lwin Counterpart l?ers'onnel, Assistant Engineer (Signalling & Kiyoshi MIYAMOTO Earth Roadbed Expert
Telecommunications)

Daw Thi Thi Nwe Assistant General Manager (Finance) Mitsuru TAKAMI Coordinating Expert

Htaung Sian Kan

Deputy General Manager {(Admin)

Shunji MORIHARA

Operation Expert

Mitsuo HIGASHI

Railway Management Advisor

Representative of JICA

Representative of JICA

Representative of Embassy of Japan :
Observer




The first JCC was held on Aug. 28th, 2013 for authorization of Inception Report, and the 2™
JCC, originally planned to be held on Nov. 28th or 29th, 2013, but postponed with due
consideration of various situations of MR, was held on 27th February, 2014 at Nay Pyi Taw. 3%,
4™ and 5™ JCCs were held on the 29th May, on the 29" October, and on the 19™ December
2014, respectively at Nay Pyi Taw.

4.5 Establishment of Working Group for Service and Safety Improvement

In the Record of Discussion(R/D) agreed between Managing Director of MR, U Thurein Win
and Chief Representative, Myanmar office of JICA, on May 28" 2013, Appendix 1,
II.OUTLINE of the Project, 5.Activities(1-5) reads as follows: [To draw the improvement plan
of railway facilities through discussion with Working Group for Service and Safety
Improvement(tentative name)]

In this regards, MR and JICA Expert Team have established Working Group as shown in Table
43. .

4-5
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Table 4.3 “Member of Working Group for Service and Safety Improvement”

Field

Myanma Railways

Japanese Side (JICA Expert Team)

Project Director

U Saw Valentine/ U'Aung Win, General Manager

(Technical & Admin. Support)

Sadaaki KURODA (Leader)

U Tin Soe, General Manager

Project Manager (Civil) Nobuyuki MATUO (Deputy Leader)
Railway Policy/ U Kyaw Kyaw Myo o
OM lmprovement AGM (Passenger) Hiroshi KOMATSU

Track maintenance

U Min Aung, AE (Civil)
U Than Htay, DGM (Civil)
U Maung Maung Than, AGM (Civil)

Masato WAKATSUKI
Kiyoshi MIYAMOTO -

Signalling & Telecommunications

U Han Nyunt, AGM (S&T)
U Myint Lwin, DE (S&T)

Ryuhei MITANI

Rolling Stock

U Thet Lwin, DGM (M&E)
U Aung Kyaw Naing, DME (M&E)

Makoto ISHIKAWA

Train Operation

U Zaw Pe Sein, AGM.(Operati)
U Htay Myint Aung, DGM (Operating)

Shunji MORIHARA

Structure

U Maung Maung Thwin, DGM (Civil) |

U Tin Win, DGM (Civil)

Mitsuru TAKAMI (Coordination)

U Zaw Min Oo (Ex. E (Civil))
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(1) Training program of cause analysis of accidents/ low service level and establishment
of countermeasures
Training program, of which purpose is to guide MR staff and to make them be familiarized
about the technigue to analyze the cause of accident and low service level, and establishment
of countermeasures, was held from Feb. 10 to Feb. 28, 2014 jointly by the MR and JICA in
the meeting room of MR Headquarters.

19 experts (originally 20, but one expert was absent) of manager level (Track maintenance,
Civil works, Signaling, Rolling stocks and Train Operation) of Divisions or Head office of
MR participated in the training program.

The whole training program consists of there parts. The first part is class room lecture of the
text book prepared by JICA experts. The second one is workshop. The third one is training of
vibration measurement of rolling stock,

Further it should be mentioned that interview survey to investigate the customer’s
satisfaction level of MR’s passenger transport was conducted following the training program.

Class room lecture of the text book was held form Feb.11 to Feb. 21 between 9:00 — 12:00 in
the morning, Workshop was held from Feb. 11 to Feb.26, mainly between 14:00 — 16:00 in the
aflernoon. Training of rolling stock vibration measurement was implemented from Feb, 27 to
Feb. 28. - :

(2) Class room lecture of text book

JICA experts explained, based on the text book, about the past accidents. and
countermeasures in the world mainly in Japan (for examples, derailment, train collision, level
crossing, natural disaster and so on), and introduced the measures for improvement of the
service level (for examples, increasing train speed, punctuality, riding comfort abilities, train
protections and so on).

There were various discussions between JICA lecturers and MR participants. Major advices
to MR by JICA experts based on the discussion are summarized in the Progress Report
submitted to 3" JCC held in May, 2014.

(3) Workshops

1) Iltems selected for presentation by MR experts
The purpose of the workshop is to make MR experts be familiarized with analysis of causes
of accidents and low service levels and establishment of countermeasures through making
MR staff themselves analyze the causes of actual accidents or low service levels of MR and
making themselves establish suitable countermeasures,
In this regard, 25 items relating to accidents and low service levels (train delay and speed
restrictions) were selected from the actual MR’s events in 2012/ 2013, and MR experis by
themselves tried to analyze the causes and to establish the appropriate countermeasures.

2) Discussion between MR experts and JICA experts on presentation by MR experts
For each presentation of MR experts, JICA experts made comments on method of cause
anaiysis and establishment of countermeasures presented by MR experts. JICA experts
also presented advices to MR regarding major issues identified through discussion in the
workshop.
These comments and advices were prepared for each of all presentations which are
classified according to kinds of items for presentation.
Summary and details of them are given in Appendix 2-1of Progress Report, May 2014.

5-1-2
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(4) Comments of training program by MR participants

In order to find out the major response of MR experts to the Training Program ( the lectures
by JICA experts and Workshop), the following four questions were asked to each MR
participant.
Question |  According to your opinion, what information/ matters/ Japanese examples were
especially useful for improvement of safety and service level of MR?
Question 2 Are there any other information/ matters/ Japanese experiences you would like
to know more?
Question 3 Do you think the way/ method by which JICA expert team organized the
workshop was satisfactory to you?
Question 4 Do you have any advice how to improve the way/ method of workshop?

The answers to each question by MR participants are shown in Table2.4 of the Progress
Report, May 2014.

(5)Training for measurement of train vibration

In order to make MR experts familiarize how to apply the vibration measurement of train to
control of track maintenance and improvement of vehicle performance, JICA experts
instructed measurement and analysis of actual Train Vibrations on Feb. 27, and 28"
Trainings were implemented by using the device [Digital Vibration Measurement Device
WO0031]. Trainings included 1) how to use the device to measure the vibration and how to
analyses the measured data, 2} measurement of actual MR’s express train, and 3) analysis of
the measured data. '

The details of the training of measurement of train vibration are presented in [Vibration
Measureinent Report] included as a part of the Progress Report, May 2014.

(6) Investigation of Customer’s Satisfaction Level of MR passenger transport

In order to investigation customer’s satisfaction level of MR passenger transport, interview
survey was conducted on March 4 to 7 2014, between Yangon Station and Nay Pyi Taw Station
on Yangon-Mandatay Trunk Line. _

Myanmar Railway passengers were targeted excluding foreign travelers, and they were
interviewed on the running trains. In case of a group trip, only oné passenger of the group was
interviewed.

3 kinds of train and class, "Express Upper", "Express Ordinary" and "Local", were targeted
and at least 120 passengers were sampled for each train kind/class.

For interviewing, a questionnaire consisting of 20 questions was prepared.

Subjective Evaluation items (Q1~16) were scored and the difference of evaluation by Train
kind and passenger class was analyzed The survey items  (Q17~20) were for investigating the
fundamental propertics of passengers such as gender, age, purpose of travel and occupation..

The boarding sections of passengers were plotted on the graph for each train.

The details of the interview survey and the result of the analysis of the answers to the
questionnaire are summarized in the Progress Report, May 2014,

5.1.4 Recommendation on technical standards relating fo administrative and maintenance
aspect to improve the service level and safety

5.1.4.1 Introduction :

The training program and workshop for familiarization of cause analysis of accidents and low
service level and for conducting these cause analysis and establishing counter measures together
with MR experts were held fromn Feb. 10 to 28, 2014 at Nay Pyi Taw. In this training program
and workshop, major technical standards of MR relating to safety and service level in the field

5-13
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of track, rolling stock, signal/telecommunication, train operation and structure, were discussed
between MR experts and JICA experts. Taking this opportunity, JICA Experts collected the
relevant major technical standards relating to safety and service level in the respective
engineering fields.

JICA Expert Team made reviews on these collected technical standards and proposed
recommendations on these technical standards as shown in Appendix1[Report of Proposals of
Recommendation on Technical Standards of MR and Short-, Medium-, and Long Term Railway
Facilities Plan] (Herein after referred to as “Report of Proposals”} attached to Progress Report
September 2014.

5.1.4-2 Some Major Technical Standards HavmU Been Revnewed by JICA Experts
They are llsted in the Following Table 5.1.2.

Table 5.1.2 List of Technical Standards/ Regulations Reviewed by JICA Experts

A-Rolling stock

Diesel Electric Locomotives and Diesel Hydraulic Locomotives M 1ance Instruction Schedule
Digsel Electric Locomotives and Diesel Hydraulic Locomotives Maintenance Instruction Schedule (Elecgrical)
Examinatin and repair of C & W stock

Technical $pecifications far 1200 Horse Power Diesel Hydraulic Locomofive

Technical Specifications for Meter Gauge 1200/2000 Horse Power for Hillsection Diesel Electric Locomotives
for Plain Section i

Technical Specirications for Meter Gauge 2000 Horse Power Diesel Electric Locomotives

Technical Specifications for In-Service Diesel Elcfric Locomotives

Technical Specifications fer YDM4 Class Locomotive {1000mm Gauge)

Technical Specifications for Meter Gauge 2000HP Diesel Electric Locomptives

General Technical Specifications for Meter Gauge Bogie Pagsenger Coaches

General Technical Specifications for Meter Gauge Bogie Freight Wagons

General Technical Specification for Design. Supply and Domestic Manufacturing of Meter Gauge Bogie
General Technical Specifications for Meter Gauge Bogie Passenger Coache Type BDTEZ

Technical Specifications for Meter Gauge Bogie Ballasted Hopper Wagons

Paticular Technical Specification for Meter Gauge Four-Axle Bogie Welll Wagon for Container

16| Technical Speciication for Meter Gauge Bogie Day Upper Class Passenger Coarch

17 |Technical Specificatton for Meter Gauge Bogie Covered Wagon Type - GBHV

18| Technical Specification for Meter Gauge Bogie Sugercane Cum Material Wagon Type - SMBV

19| Technical Specification for Meter Gauge Bogie Material Wagon Type - MBHY

Py

BRI

wloa|~|d|en

-
(=

-
=

Y
[3%)

iy
[

-
N

Y
0

B.--Track

Manual of the Engineering Department Chapter IV _Permanent Way | {(material.tool,theory}

Manual of the Engineering Department Chapter V Permanent Way Il{construction, and maintenance)
Track Specification

Manuzl of the Engineering Department Chapter XXIl Technical Appendices

Manual of the Engineering Department Chapter IX Miscellaneous

LR K L

|C--Structures,Building,Ststion Machinery,Safety Precaution
1|Manual of the Engineering Department  Chapter X|l Safety Precaution
2]|Manual of the Engineering Department Chapier VI Bridges
3|Manual of the Engineering Depariment Chapter [l Formation

D-Signalling and Telecommunications _

TRAIN SIGNALLING INSTRUCTIONS for the Double and Single Lines by Elecfric Block Instrumenisand by
Telegraph or Telephone

{Manuzl of the Engineering Department-Chapter VIII-Signal and Tele-communication No.1

|General Rules for all open lines of railway in Burma Parts 1&[1 together with the subsidiary rules

| D | -

[E-Train Operation

General Rules for all open lines of railway in Burma Paris 181 together with the subsidiary rules
Chapter 1 Preliminary

Chapter 1l Signals

Chapte Il working of Trains General

Chapter IV Accidents

Chapter Xlli The Following Trains System

onf e e Ny |

5.1.4-3 Details of the major recommendations/comments on Technical Standards.

The details of the recommendations/comments are presented in the Appendix I, [Report of
Proposals] attached to Progress Report, September 2014. Report of Proposal was submitted to
the workshop and discussed by the members of Working Group for Service and Safety
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Improvement. Summary of discussion for these recommendations are presented in Appendix-2
[Summary of Discussion in the Workshop for Recommendation on Technical Standards and for
Drawing up Short-, Medium-, and Long-term Railway Facilities Improvement Plan] attached to
Progress Report Dec. 2014.Later a set of Questions relating to the Workshop were sent to JICA
experts. The answers prepared by JICA experts are attached as Appendix 8-1 of this Report.

5.1.4-4 Revision of the Report of Proposal

The Report of Proposal was revised as required according to the discussion mentioned in
5.1.4-3 above, and Revised Report is attached to the Progress Report, Dec. 2014 as Appendix-1
[Revised Report of Proposal of Recommendation on Technical Standard of MR and Short-,
Medium-, and Long- Term Railway Facilities Improvement Plan]

5.1.4-5 Summarizing Workshop

Revision of the report of Proposals was very limited, so JICA Experts made several
presentations relating to improvement of service and safety of MR in addition to explanation of
Revised Report of Proposals. The agenda and timetable are as shown in the following Table
5.1.3 and 5.1.4,

Table 5.1.3 Agenda

1. Explanation of Revision of the Last Report of Proposals

2. Railway Development in Japan

3. Running Performance of Rolling  Stock

4. Supervision of Construction Work

5. Maintenance Work for Civil Engineering Railway Structure
6. Supplementary Lecture on ATS etc.

Table 5.1.4 Timetable

Month /| Dec 15 Dec 16 Dec 17 Dec 18 Dec 19
Day
Day of the | Mon Tue Wed - Thu Fri
Week
Morning 9:30-12:00 9:30-12:00 9:30-12:00 9:30-12:00 5“‘ JCC
Explanation of | Lecture No.2 Lecture No.4 General Discussion
Revised Report of | Running Performance | Maintenance Work for
Proposal of Rolling Stock Civil Engineering
by Dr. S. Kuroda, Mr. | by Mr. M. Ishikawa Railway Structure
M. Takami.. by Mr. M. Takami
Afternoon | 13:30-15:30 13:30-15:30 13:30-
Lecture No.1 Lecture No.3 Lecture No.5
Railway Supervision of | Supplementary
Development in Japan | Construction Work Lecture on ATS ete.
by Dr. S.Kuroda by Mr. N. Matsuo by Mr. R. Mitani

Summary of discussion made during summarized workshop is attached as Appendix 8-2 of this

Report,

5.1.5 Drawing up of short-, medium-, and long-term railway facilities improvement plan

5.1.5-1 Introduction

railway facilities improvement plan .
In drawing up short-, medium-, and long-term railway facilities improvement plan (hereinafter
referred to as RFIP) from the viewpoint of upgrading safety and service of MR, the following
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principles are adopted,

(1) RFIP focuses on the rehabilitation and modernization of the existing lines.

(2) Railway facilities plan relating to new line construction and improvement of international
transport will be excluded. '

(3) RFIP will focus on improvement of facilities relating to upgrading safety and service, but
exclude the improvement of facilities relating to economic development of the area along
the lines, railway business expansion, or revenue increase such as development of 1CD,
freight yard, connection to sea ports.

(4) The railway projects proposed by Myanmar Development Cooperation Forum which took
place on Jan.19 and 20, 2013 will be duly taken into consideration.

(5) “Survey Program for National Transport Development Plan in the Republic of the Union of
the Myanmar” prepared by JICA (June 2014) will be duly taken into consideration.

5.1.5-2 Proposal of short-, medium-, and long-term railway facilities improvement plan

(1) Introduction

In drawing up RFIP, the principles descrlbed in 5.1.5-1. Introduction have been duly taken into
consideration. Further the following preconditions or policies have been assumed.

1) In MR railway network, Yangon — Mandalay line and Yangon Transit System (Circular line
+ Danyingon ~ Hlawga+ Mahlwagon ~ Ywathagyi + Thilawa line) have been defined as
“Most Important Lines™.

2) Mandalay — Myitkyna.line, Yangon — Pyay line, Yangon-Pathein line and Yangon — Dawei
line have been defined as “the Next Important Lines”.

3) Al other lines have been defined as “Other Lines™.

4) As indicated in the Inception Report,

Short term corresponds to 2015-2018
Medium term corresponds to 2018 —2025
Long term corresponds to 2025 —2045

(2) Short-, medium-, and long-term railway facilities improvement plan

Details of improvement plans are explained in Appendix 1 [Report of Proposal] attached to
Progress Report September, 20614.The Report of Proposal was submitted to the workshop and
discussed by the member of working group for Service and Safety Improvement.

Summary of discussion for the proposed plan is presented in Appendix-2

[Summary of Discussion in the Workshop for Recommendation on Technical Standards and for
Drawing up Short-, Medium-, and Long-term Railway Facilities Improvement Plan] attached to
Progress Report Dec. 2014.

5.1.5-3 Revision of the Report of Proposal

The Report of Proposal was revised as required according to the discussion mentioned in

5.1.5-2 above, and Revised Report is attached to the Progress Report, Dec. 2014 as Appendix-1

[Revised Report of Proposal of Recommendation on Technical Standard of MR and Short-,
-Medium-, and Long- Term Railway Facilities Improvement Plan]

5.1.5-4 Summanzmg Workshop

Revision of the Report of Proposals was very limited, so the agenda and timetable of
summarizing workshop was the same as those for Recommendation on Technical Standards.
Summary of discussion made during summarized workshop is attached as Appendix 8-2 of this
Report,

5.1.6 Education/ training in Japan
Schedule of training in Japan was proposed by JICA Expert Team to MR in August, 2014,
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which MR reviewed and agreed with on the condition that Railway Museum is desirable to be
included.

As a result, the schedule of training in Japan was finalized as shown in Table 5.1.5. The 11
participants as shown in Table 5.1.6 were nominated by MR,

Details of the training in Japan are summarized in Appendix 3 [Workshop Report of the

Institutional Management Improvement Course in Japan] attached to Progress Report, Dec.
2014
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Table5.1.5 Schedule of Training in Japan (Institutional Management Improvement Course})

N Lacturas Location of
No. Dare Time Visit Gontent Lecturer Training Stay gt
I I arrival at Narita JICA Tokys
{Sun) .
800 |~ 14:00 | Lacture |Program Drientation ic/acA JIGA Takye
2 | P2 14400~ 1530 | Lecturs |Outline of Railway Transport in Japan it JICA Tokyo | JICA Tokyo
1230 ~ 17200 | Lecture |Outline of JA Enst i JIGA Tokye
9:30 i~ 100K Lecture |Orientation [JIG WICA Tokyo
1000~ 12400 | Legurs |Dutline of reilway development in Japan JIG JGA Tokyo
Oct. 21
3 o) — T - JIGA Tokyo
ue: :
1300t~ 1500 | Lecure |M2sgement & technorogy of JRE ta snsure | n JICA Tokyo
. safe railway transport
PSR Management and technoloy of JRE tn ensure GAT
1500~ 1700 4 Leature [0 miartoble/ convenient Failway transport JIG HICA Tokve
730 {~1 1000 trip  |Tokyo — Shinshirsiuws = Trening Genter
[ : - JRE Training
1000 |~ 1130 | Lacture [Outline of staff treining of JRE JERS rtor
1130 T~ 12:00 Visit  |Musesm of railway sccident JEPS éﬁ::‘"'"g
1 0(5;:)2 P SICA Tokyo
1200}~ 15:00 i [Shinshirekawa-Tokyo
1500 i~y 33:00 Visit  |Tokyo monorait Tokyo monorail 3?'""‘5“-
1700 e o3g00 [ Teie
00 !~ 10:00 trip (Tokyo — Keiya Line)
1000 [~ 1400 | Visit |Hgh speed Track Inspeation Gar(Eest-3) JRE. NSG Keiva Line
Det. 23 . .
JIGA Tak,
5 piiy trip  [Takye- Omiya akyo
Vigit Railway musaum JIC Omiva
16:00 17:00 rip
B30~ %30 Trip  [Tokyo - Kunitschi
9:30 1200 |  wist  |Railway Technical Reseorchi Instituts RTRL | KT Kunitachi
& °?;§‘ 1200 i~ 13:30 trip  |Kunitechi~ Tokyo freight terminst JIGA Tokyo
: I
13:30 1700 | wisit  [Tokyo Freight terminal | JRF Shinagawa
17:00 1~ 18:00 trin
Holidsy |Fres
et 25
7 (5at) [ JIGA Tokya
i Holiday |Free )
M l?;::)ﬁ JICA Tokyo
14:30 -~ 19:30 trip
STO0 P~ 1200 Free
1300 [~ 14:00 | Lecturs |Outline of Akita Braaoh Office JRE it Branch
Qot. 27 : office ]
R ; Akita
1400 .~ 15:30. Vist Akita General Training Center (AGTC) RE AGTC
g ] o ] ] Akta Branch i
1530 1730 Visit Riding trein on Oga line JIC office
930 '~' 1230 | Wisit  |Akit eGeneral Rolling Stack Genter (AGRSC)  [JRE . AGRSG
1330 [~ 1500 Vist Akita rolling Stock Center (ARSC) JRE ARSC
Oce 28 [ ’
10 (Tue) ! e Akitn
1500 |~ 1630 Vist  |Train Contro! Genter - JRE Akita Branch
i office
1630 |~ 1700 | Lecturs !follow-up orientaticn ° Jic AGTC
. fl . - Akita Track maintenanca Technical Genter
930 [~ 1900 | Vist  fo et JRE ATMTG
o | o 1230~ 1300 Trip  |Akita = Oga Line : .
Cwed) :
1300 '~ 1500 [ Visit  |Dealine JREFJIG ga Lina
¥500 ~: 1B:00 | Lecture |Natural Dizaster Pravention system Jic Ciwake Teaing
. . Gentar
D00 .~ 10:00 | Lacturs  |Akit Station in General . JRE Akitn Station
W00~ 1200 | WVisit |Various Station Facilitias JRE Akitn Station
Oct. 30 :
12 ) : P —— JICA Tokyo
1200~ 1400 Visit onr-Faitway Business JRE Akitn Station
: Station Plaza etc.
1400 ;~ 18.00 trip  |Akita - Tokyo -
930~ 1000 | Lecrus |Ouestion and Answers g JIGA Tebys
Oct. 31 .
13 Pt . - — ——— T —] 1GA Tokyo
100 i~ 1700 Presentation Dp‘.nm" commants Bn, raionig Program by JIC/AICA
: and Wrap up |trainees, Wrap up meeting
Nov. 1 on | )
14 o) oo © Leave Narita
JEPS = JR Enst Personnel Service, RTFL= Railway Technical Reseerch Institute’
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Table 5.1.6 The List of Trainees for Institutional Management Improvement Course

Name Rank

U Win Naing Deputy General Manager (Carriage)
U Htay Myint Aung Deputy General Manager (Operation)
Daw Kyi Kyi Nwe Assistant General Manager (Finance)
U Lwan Thu Executive Engineer (Civil)

U Maung Maung Tin Manager (Supply)

U Aung Chan Myint Manager (Commercial)

U Myint Lwin

Executive Engineer (Communication)

U Aung Wai Soe

Assistant Manager(Inspection)

— = S S0 TN h [BrW  —

Daw Khin May Than Assistant Manager (plan & News)
0 | UNyo Aung Assistant Engineer (Electric)
1 | U Aung Myint Assistant Manager (Planning)
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5.1.7 Major issues to be tackled with , good schemes for better implementation, lessons
obtained through implementation

M

)

To implement the project more effectively, the Counterpart Team and Working Group for
Service and Safety Improvement were strengthned by including both the MR experts
stationed at Yangon, and those stationed at Nay Pyi Taw as shown in Tables 4.1 and 4.3.

With respect to guidance and familiarization of the technique to analyse the present status
and causes of accidents and poor services, the Training program and the Workshop were

“programmed and implemented as described in the section 5.1.3. Through implementation of

the training program and the workshop, the following have been found out to be the items
for recommendation.

(a) Repetition of the training program and the workshop so that MR experts could be more

(3)

4)

familiarized with the relevant techniques.

(b) In analyzing the causes of accidents/ low service levels by MR experts, theoretical
analysis seems to be insufficient. In this regard, a small research unit consisting of a few
selected able experts in the field of track, civil engineering structures, rolling stock and
signaling/ telecom is recommended to be established, and these experts should be
trained so that they can execute theoretical analysis of the causes of accidents/ low
services. '

(¢) Strengthening of educational institutes.

In MR, there are currently two educational institutes: RTTC located at Ywataung
Locomotive Workshop for upgrading the technical skilis of locomotive maintenance
staff and CITC belonging to Ministry of Rail Transportation and located at Meiktila for
upgrading engineering staff in the fields of track, rolling stock, operation and signaling/
telecom.

The training facilities/ equipments in these Institutes are sometimes out-of-data and
insufficient. '

These Institutes should be modernized to cope with the coming modemization of MR.

With respect to recommendation on Technical Standards of MR relating to administrative
and maintenance aspect to improve service level and safety, relevant recommendations were

“proposed by JICA experts as described in the section 5.1.4. Through the process of

proposing these recommendation, the following were found out to be major issues and

relevant suggestions.

(a) Many ones of the current Technical Standards of MR are out of date, not well organized
systematically and very simple, They should be updated, systematically organized
deleting duplications, and adequately detailed.

(b) In this regard, technical cooperation for updating and revising Technical Standards of
MR could be a meaningful one in the coming years.

With regard to drawing up short-, medium-, and long-term railway facilities improvement

plan, it is described in the section 5.1.5.

Through implementation of this activity, the following have been considered to be some

meaningful suggestions by JICA Experts.

In view of the budget constraint, in drawing up the plan, railway lines to be improved

should be prioritized from the socio-economic and political viewpoints.

Regarding giving priority to the lines from the viewpoint of socio-economy, “Survey

Program for National Transport Development Plan in the Republic of the Union of

Myanmar” prepared by JICA (JTune, 2014) should be adequately referred to.

5.1.8 Extent of achievement of target
This praject is the praject of technology transfer and consists of two subprojects: namely

(D

Recommendation of technical standards relating to administrative and maintenance aspect
and drawing up railway facilities improvement plan to improve service and safety level
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and
(2) Technology transfer of track maintenance technology to improve the level of service and
safety through implementation of the Pilot Project

In this section, extent of achievement of target of the subproject (1) above will be described.

This subproject consists of the following:

(1) Preparation of working plan

(2) Survey of the present status and establishrient of an organization to collect information

(3) Guidance and familiarization of the analyziling technique of the causes of accidents and low
service level, and establishiment of countermeasures.

(4) Investigation of customer’s Satisfaction Level of MR passenger transport

(5) Recommendation on technical standards for service and safety

(6) Drawing up short-, medium-,and long-term railway facilities improvement plans.

(7) Education/training in Japan

These all items were implemented as scheduled in Table 5.1.1. In this regard, the target of this
subproject can be said to be almost achieved. However it should be noted that complete
achievement of technology transfer takes time and needs continuous efforts by MR staff and
continuous cooperation between MR staff and Japanese railway experts.

5.1.9 Recommendation Addressed to Achlevement of Overall Goal
The following are the items, the pursuit of the implementation of which will contribute t0
further upgrading the safety and service level of MR,

(1) Repetition of the training program and workshop similar to those provided by the Project, to
further promote the relevant technology transfer

(2) Updating and revising the current Technical Standards so as to match the technical
development and modernization of MR.

(3) .Modernization of Training Institutes, RTTC and CITC, with respect to training facilities/
equipments, curriculum ete.

(4) Establishment of a research unit by which fundamental theoretical analysis of track
structure, and rolling stock such as calculation of stress, deformation, vibration, and
fundamental measurements of technical data such as vibration, stress, deformation, relevant
forces, temperature are implemented.

(5) Establishing the priority of each railway line from the socio-economic point of views, with
due consideration on the recommendation of “Survey Program for National Transport
Development Plan in the Republic of the Union Myanmar” prepared by JICA (June 2014),
and implementing the modernization of each line step by step based on the established
priorities.

So it is hoped that MR staff try to continue expanding and deepening the relevant
knowledge and expenences of Japanese railways infroduced by JICA experts in this sub
project.

Further it is hoped that technical cooperation between MR staff and Japanese railways
experts will be continued through the projects of modernization of Yangon- Mandalay line
and Yangon circular line, etc. and taking advantage of the opportunity of these cooperation,
technology transfer of this subproject should be further deepened and promoted.
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5.2.2 Procurement of the required equipments / tools

Table 5.2.2 summarizes the required equipments / tools, which were procured by the

Japan side.
Table 5.2.2 List of the required equipments / tools

No. Item Unit Manufacturer

1 | Analog standard gauge 5 | KANEKO CO., LTD.

2 | Instrument detection for track 5 | GiDoU GIKEN

3 | Mesuring instrument for rail wearing depthe 2 | HARADA SEISAKUSYO

4 | Gap gauge 5 | TRSUKO NAKAYAMA CO., LTD.

5 | Taper gauge 5 | KANEKO CO,, LTD,

6 | Thermometer for rail 5 | kANEKO CO., LTD.

7 | Square for rail 5 | KANEKO CO., LTD.

8 | Trackmaster 1 | KANEKO CO., LTD.

9 | Mesuring instrument for train swing 1 | SHINYEI TECHNOLOGY CO,LTD

10 | Cloth measuring tape (30 m) 5 | YAMAYO SOKUTEKI CO., LTD.

11 | Steel measuring tape (30 m) 5 | YAMAYO SOKUTEKI CO,, LTD.

12 | Square ' 5 | TETUYU KOGYO CO., LTD

13 | Slate pencil , Chalk 4 | NIHON HAKUBOKU KOGYO CO., LTD.

14 | Tie tamper 1 | SHIBAURA ELRTEC CORPORATIO
15 | Beater 18 | ISHT TEKOU CO., LTD

16 | Shovel 18 | TONBO KOGYO CO.,LTD.

17 | Bar 35 | 1SHI TEKGU CO., LTD

18 | Spike hammer 13 | ISHI TEKQU CO., LTD

19 | Panpulier 18 | HOSEN KIKI SEIBI €Q.,LTD

20 | Jack for rail 40 | NICHCO., LTD.

21 | Equipment for ballast tamping 5 | HITACHI KENKI KAMINO CO.,, LTD.

22 | Generator 1 | SHIBAURA ELRTEC CORPORATIO

23 | Generator 5 | HONDA MOTOR CO., LTD.

24 | Shovel 9 | TONBO KOGYO CO.,LTD.

25 | Dump shovel 9 | KATOU SEISAKUSYO CO,, LTD.

26 | Shovel with blade divided into multiple 9 | KATOU SEISAKUSYO CO., LTD.

27 | Hoe with blade like nail of wild goose 9 | KYOUWA CO,, LTD.

28 | Hand screen 15 | IRIEKOUGYO CO.,LTD.

29 | Hoe with blade of traiangle 9 | IRIEKOUGYO CO., LTD.

30 | Wooden maul 9 | KONDO KASHIZAI MOKOUSYO CO., LTD.

31 | Basket miade by bamboo or plastic 9 | SEKISUI KAGAKU KOGYO CO., LTD.

32 | Jack traverser 10 | TOKO SANGYO CO., LTD.

33 | Rail sawing machine 3 | TETUYU KOGYO CO,, LTD

34 | Rail boring machine 3 | KOBORI TEKOUSYO CO., LTD.

35 | Core cutter 10 | KOBORI TEKOUSYO CO., LTD.

36 | Rail bending machine 1 | RIKEN KIKI CO., LTD.
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37 | Rail joint expandor 1 | TETUYU KOGYO CO.,, LTD

38 | Sleeper replacing machine 1 | HOSEN KIKI SEIBI CO.LTD

39 | Rail carrying machine 9 | YOSHIIKE KAKEN KIKI CO., LTD.
40 | Rail carrying tongs 9 | YOSHIIKE KAKEN KIK] CO., LTD.
41 | Shovel 18 | TONBO KOGYO CO.,LTD.

42 | Single open ended spanner 9 | ISHI TEKOU CO., LTD

43 | Chisel 5 | ISHI TEKOU CO., LTD

44 | Rail fork 5 [ NICHCO., LTD.

45 | Disc grinder 5 | HITACHI KOUKI HANBAI CO., LTD.
46 | Power wrench , 5 | MAKITA CO., LTD.

47 | Low joint maintenance machine 1 | L. GEISMAR

48 | Spanner for joint bolt 9 | IIMA KIKOU CO., LTD,

49 | Rail grinding machine 1 | YOSHIIKE KAKENKIKI CO., LTD.
50 | Swager for back bolt 1 | NIPPON POP RIVETS AND FASTENERS LTD
51 | Hydraulic lining machine 5 | TETUYU KOGYO CO, LTD

52 | Low roller 7 | HOSEN KIKI SEIBI CO.,LTD

53 | Chisel with handle 3 | ISHI TEKOU CO., LTD

54 | Spanner for bed plate / rail brace 7 | IRIEKOUGYO CO., LTD.

55 | Adz 9 | ISHI TEKOU CO.,LTD

56 | Hand hammmar - 9 | TORASUKO NAKAYAMA CO., LTD.
57 | Spanner for huck bolt 9 | mIMA KIKOU CO., LTD.

58 | Engine Drilling Machine 13 | NIKOU TANAKA ENJINYARING CO., LTD.
59 | Drill 22mm 13 | NIKOU TANAKA ENJINYARING CO., LTD.
60 | Gouge 0 | KAKURI SANGYO '

61 | Electric saw 5 | HITACHI KOUKI HANBAI CO., LTD.
62 | Boring machine 3 | MAKITA CO,, LTD.

63 | Sleeper carrying tongs O | KATOU SEISAKUSYO CO., LTD.
64 | Pad remover Q | ORUHA CO., LTD.

65 | Light track trolley 5 | YOSHIIKE KAKENKIK] CO.,LTD,
66 | Gas cutting machine 2 | YAMATO SANGYO CO.,.LTD

67 | Rail lifting machine 3 | TOKO SANGYO CO., LTD.

68 | Spanner 2 | TorukOGYO CO, LTD.

69 | Track jack 9 | TETUYU KOGYO CO,, LTD>

70 | Low elasticity pad - 20 | NIHON ESURAITO CO., LTD.

71 | Track shim 2{ | TETUDOU YOUHIN CO., LTD.

72 | Huck bolt 4{) | KONDO TEC CO., LTD.

73 | Brushcutter 4 | HONDA MOTOR CO., LTD.

74 | Chip cutter for Brushcutter 4 | HONDA MOTOR CO., LTD.
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5.2.3 Selection of Pilot Section

In the 46.5 mile section (74.8 km long) between Yangon and Bago, we planned track
maintenance as a means of technical transfer in the approximately 20 km-long Pilot Section,
which was to be selected through a site survey to allow experiencing maintenance of different
track structures, such as defective, sound, straight and curved tracks, turnouts in station yards
and bridges, so that the effect of technical transfer was readily obtainable.

Japan- side proposed‘the pilot section consisting of Pilot Section 1 and Pilot Section 2 at the
1st JCC. This was selected by the reason that there are many types of tracks and structures such
as straight line, curve, turnouts and bridges, etc in Pilot Section 1 and the vehicle vibration
acceleration values were big according to the results of vibration measurement in Pilot Section 2.

We proposed the Pilot Section by the formal letter which was agreed by the Myanmar side,
and the Myanmar side wanted to start the track maintenance practice in Pilot Section 2 earlier
than that in the Pilot Section 1 because Pilot Section 2 had very bad track conditions.

After that, there was a request of carly start of track maintenance practice in the section frown
12km200m to 14km550m between Toekyaungkalay Sta. and Ywathargyi Sta. from Myanmar

side on 11™ December in 2013. Thereby, the order of track maintenance practice in the Pilot
Section was changed from 16™ December in 2013.

At the beginning, technology transfer of track maintenance started for 30 trainees in the Pilot
Section. At present, accumulated number of trainees amounts to 300, and the various situations
relating to technology transfer had been changed. Further, in order to implement the training
efficiently, trainings were sometimes repeated in the same place, and also on Dagon line. In this
regard, we consulted with MR about various matters including the suitable change of the length
of the Pilot Section. -

Trainees of MR change every month. We show divisions of trainee and members till now
(Table 5.2.3). We have educated about 300 trainees who are belonging to all divisions in
Myanma Railways..

Table 5.2.3 Divisions of trainec and members till now

Date Date
From To Division Number Remark
1 |25.10.2013 12.5.2014 (7)Yangon 24
(6)Bago 6
2 | 1252014 12.6.2014 (7} Yangon 10 To perform the
- ' (5)Taunggu. 6 chainging of trainees
(7)Yangon 5
(8)Mawlamying 4
-| (9)Hinthada 5
3 | 12.6.2014 12.7.2014 | {7) Yangon 10 To perform the
(2)Ywataung 8 chainging of trainees
(3)Mandalay. 8
‘ - | (10)Pakauku 7
4 112.7.2014 12.8.2014 {7) Yangen 10 To perform the
{L)Myitgyinar 6 chainging
(4)Kalaw 7 of trainees
(11)Bagan 7
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5 |12.8.2014 12.9.2014 | (7) Yangon 10 To perform the
(5) Taunggu 6 chainging
(8) Mawlamying 6 Of trainees
(9) Hinthada 8

6 |[12.9.2014 13.10.2014 | (7) Yangon 10 To perform the
(2) Ywataung 6 chainging
(3} Mandalay 6 Of trainees

. (6) Bago 8

7 113.10.2014 12.11.2014 | (7) Yangon 10 To perform the
(9)Hinthada 7 chainging
(8)Mawlamying 7 Of trainees
(5)Taunggu 6

8 |12.11.2014 11.12.2014 | (5)Taunggu 10 To perform the
(2)Ywataung 8 chainging
(3)Mandalay 9 Of trainees
(10)Pakauku 7

9 |9.1.2015 6.2.2015 (7) Yangon 10 To perform the
(4)Kalaw 7 chainging
(9) Hinthada 7 Oftrainees
(11)Bagan 7

10 } 9.2.2015 4.3.2015 (7) Yangon 10 To perform the
(1)Myitgyinar 6 chainging
(6}Insein .7 Of trainees
(10)Pakauku 7

11 | 9.3.2015 Untill now | (7) Yangon 10 To perform the
{(4)Kalaw 6 chainging
{5)Taungu 7 Of trainees
(11)Bagan 7

Total 348

We educated 1st group for half year and many kinds of program. From 2nd group, trainees

change every month. So we are programing training schedule to master many things about track

maintenance for short term.

5.2.4 Implementation of track maintenance (insp‘ection, planning, work and control)

(1) Compilation of text book

To use for classroom education and practical training, we compiled a text book in three parts,

each covering the fields of (1) safety of work, (2) track maintenance work and (3) track

inspection.

We implemented practical training and maintenance work based on this text book and compiled,
(1) standards and (2) manuals, for track maintenance work, after modifying, adding or deleting
contents of the text book based on review of track maintenance training.
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(2) Classroom education and practices (seminars)

Bef01e implementing actual track maintenance work on the Pilot Section, we had seminars on
the particulars related to track maintenance such as inspection, planning and work for the
workers to be assigned to the Pilot Section. This was the first classroom education and an
important step to assess the level of local staff, which would significantly contribute to the work
progress control in the future. '

Before starting the maintenance work in the Pilot Section, we performed practical. training on
track maintenance (inspection and work) on non-commercial tracks. As safety is one of the most -
important concerns for track maintenance workers, we also educated them on safety in
practicing track maintenance work, with (1) wearing protectors and other protective equipment
and (2) deployment of security guards (train watchmen) subject to prior negotiation with MR.
However, we proposed at least wearing protective shoes, helmets and safety vests.

Regarding classroom education and practical exercises, we selected an inspector and three to
four works from each gang; implemented education in the classroom in the morning and
practical exercises using working tools in the afternoon, for about one month in consideration of
the combinations of work category and associated job and the number of object trainees. As a
part of base line survey, track irregularities (5 items), train vibration accelerations (Vertical and
lateral ), average speed in the Pilot Section were measured.

(3) Implementation of prior measurement and surveys of the Pilot Section

Before implementing track maintenance work for tracks used for commercial services in the

"Pilot Section, we measured track levels (transit measurement at curves) to calculate the amount
of rail lift and the volume of ballast for the total length of the Pilot Section. Furthermore, we
patrolled the total length to (1) visually checked the conditions of track structure/materials and
(2) surveyed the workload required and the volume of materials in each 100 m-segment to draw
up a working plan.

(4) Implementation of inspection, planning and work in the Pilot Section

Based on the working plan for each 100 m-segment compiled according to the results of prior
measurement and surveys, we implemented in turn education and training for the inspector and
workers of cach track maintenance gang,. In the course of this education/training for a particular
gang until the track maintenance work in the range of track section in its charge completes

inspectors and workers for other gangs were expected to observe, witness and help the work in
progress when necessary in order to make these gang-wise separated operations yield an.
extended effect over the whole Pilot Section. '

For this education/training, in principle, we used the intervals between trains during the daytime.
Based on the experience in practical training, time-consuming work was shifted to the time zone
when tracks were not used for commercial purposes,

See the items 1) to 11) below for the scheduled track inspection and maintenance work.
The contents which we were implementing for technology transfer of track maintenance
included the following.

1) Ballast compacting work (use of hand tie-tampers, beaters or shovels)

(DInspection of track irregularities and conditions
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® Correction of track irregularities
2) Ballast sieving

(D Inspection of ballast

@ Execution of work

3) Rail renewal work

(D Inspection of rail

@Rail renewal work

4) Rail joint work (rework on rail clearance (rail joint clearance), correction of rail joint
depression)

(DInspection of rail joint

@)Clearance corrgcting work

@ Fail joint correcting work

5) Track realignment work

(D Inspection of track displacement

@ Irregular alignment correcting work

6) Turnout maintenance work

(D Inspection of turnout

@ Repair and renewal of turnouts

7) Inspection and maintenance of bridge sections
. (D Inspection

&) Maintenance work

8) Correction of track gauge

@ Inspection

@ Correctiron work

9) Welding of rails (preparation of long-rails and a measure to strengthen rail joints)

— Welding equipments were not so good. So we changed rail junction program from
welding to fastening with bolts,
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10) Improvement of formation
(D Inspection of ballast and roadbed

@Although a standard width of formation was specified in Myanmar, we found thi'ough site
surveys that sufficient widths were not maintained. To fully exert the effect of aforementioned
ballast compacting work, we guide MR to expand the width of formation where it is insufficient.

11) Control and evaluation of track conditions

As the indexes to control and evaluate track conditions, we adopted the normal
convention, or the values of five track irregularities (track gauge, longitudinal/cross
levels alignment and distortion of track), which can be measured by simple means (track
gauge, threads and tops, etc.) or simplified measuring instruments (track masters).

For the purpose of track control, set threshold values for maintenance for track
irregularity items that guarantee the safety of running trains, measure irregularities
periodically and provide maintenance services within the pre-set time length in case the
value of an item had exceeded the threshold value.

To maintain appropriate track conditions after providing maintenance services and aim
at extending the maintenance periodicity, also set the standard values of measurement
items to judge whether the maintenance services were appropriate.

To evaluate track conditions, measure track irregularities at constant intervals and count
the number of the points where the threshold value has been exceeded. Judge whether
the track conditions were appropriate thereafier by the changes in the number of
defective points. If the track maintenance is improved by such an evaluating system, it
is thought that the pomts where a threshold value was infringed would decrease.

We also discussed a method to assess track conditions by measuring train rolling
acceleration at a constant periodicity, though this measurement included the influence of
rolling stock performance. In this case as well, set and measure the threshold value of
vibration (vertical/lateral vibration acceleration measured with rolling tops, etc.) and
correct the points where the threshold value had been violated. If the track maintenance
is improved by this evaluating system, it is thought that the overall level of train rolling
acceleration (amplitude) will decrease, followed suit by the number of the points where
a threshold value is infringed.

.Regarding the above paragraphs 1) to 11), we would discuss improvement measures,
renew the essentials of track maintenance work after completion of the above

procedures and made efforts thereafter to disseminate the renewed version of the
essentials of maintenance work.
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5.2.5 Education/training

In Myanmar, a rainy season starts every year at the end of May. As the track maintenance work
in a rainy season is apprehended to adversely affect track beds, we implemented
educationftraining twice from June to July, 2014.

(1) Seminars to improve track maintenance technologies

We assessed the level of track maintenance technologies of MR employees and compiled
appropriate text books. Thereafter, we hold seminars to improve track maintenance technologies
for those participated in the maintenance.

(2) Education/training in Japan

We implemented a two-week education/training program twice in Japan each for approximately
11 trainees including some MTT operators, in which education/training on track technologies
(centering on lectures and practical training) were performed under the cooperation of JR East
and Japan Railway Track Consultants, at the Integrated Education/Training Center (Shin-
Shirakawa) and JR East. MTT operators were included in the above program to prepare for
introduction of MTTs into track maintenance in the future.

We discussed the detailed contents of curriculum so as to reflect the level of MR engineers, and
also.discussed with MR about suitable timing of training in Japan.

QOutline of Education/Training in Japan

(DPeriod of Program :
1st Group Jun.6.2014 to Jun.21.2014
2nd Group Jun.22.2014 to Jul.5.201
@Trainees List (Total 22persons)

1st Group Jun.6.2014 ~ Jun.21.2014

No. Name Position Division
1 | Mr. Ye Htut Assistant Engineer (Civil) Nay Pyi Taw
2 | Mr. Kyaw Lwin Assistant Engineer (Civil) Division(3)

3 | Mr. Saw Naing Permanent Way Inspector (1) Division(3) -

4 | Mr. Aung Swe Permanent Way Inspector (1) Division(6)

5 | Mr. Han Tin Soe Permanent Way Inspector (1) Division(8)

6 | Mr. Win Nyunt Permanent Way Inspector (2) Communication,Meiktila
7 | Mr. San Yu Permanent Way Inspector (2) Division(1)

8 | Mr. Chit Ko Ko Permanent Way Inspector (2) Division(2)

9 | Mr. Than Naing | Permanent Way Inspector (2) Division(3)

10 | Mr. Aung Thein Win | Permanent Way Inspector (2) Division(6)

11 | Mr. San Naing Permanent Way Inspector (2) Division(6)
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2nd Group Jun.22.2014 ~ Jul.5.2014

No. Name Position Division
1 | Mr. Soe Myint Aung | Assistant Engineer (Civil) Division(4)
2 | Mr. Aye Nyeub Swe | Assistant Engineer (Civil) Division(3)
3 | Mr. Han Thein Permanent Way Inspector (1) Division(11)
4 | Mr. Kyaw ThuYa Permanent Way Inspector (1) Katha-Bahmo
5 | Mr. Moe Kyaw Aung | Permanent Way Inspector (2) Yangon-Pathein
6 | Mr. Kyaw Htet Zaw | Permanent Way Inspector (2) Division(6)
7 | Mr. Aye Min Aung Permanent Way Inspector (2) Divisjon(11)
8 | Mr. Kyaw Tun Linn | Permanent Way Inspector (2) Division(2)
9 | Mr. Aung Aung Permanent Way Inspector (2) Division(5)
10 | Mr. Hla Htay Win | Permanent Way Inspector (2) Division(4)
11 | Mr. Thaung Tun Aye | Permanent Way Inspector (3) Division(b)

QOutline of the-Curriculum

No. Content Type T(1}13e Lectures

] Tr . ] .
1 Summary of J apanese ack rl?alnte_nance Lecture 1:00 | NG
Technology and present state of track in Myanma

9 Tech'nology standards and Rules of Track Lecture | 3:00 | NSG
Maintenance

1:30 Kotsu transport Construction &

1 i Ball 1 ur . .
3 | Tamping Machine and Ballast Regulator Lecture Engineering Corporation

4 | Turnout (Structure, inspection . Maintenance) Lecture | 3:00 | NSG

Past Train Accident caused by Track Conditions
and its Countermeasure

Lecture | 2:00 | JIC -

6 | Track structure and Track work , Track material | Lecture | 6:30 | NSG

7 Track material - (Rail , Fastening , Sleeper , Lecture | 2:30 | NSG

Turnout) -
8 | Tokyo Operation Control Center Visit 2:00 | JRE
9 Tokyo Rail Center (Factory welding , Long Rail Visit 2:30 | JRE
wagon)
10 | Turnout Factory Visit 3:00 | SUMIHATSU
11 | Sleeper Factory Visit 2:30 | ABE NIKKO KOGYO
12 | Ballast Factory i : Visit 2:00 | Seeds
13 General Education Center " Visit 2:00 | JEPS

Museum of the History of Railway Accidents

14 | Tamping Machine and Ballast Regulator Practice | 2:30 | Kotsu transport Construction &
Engineering Corporation
15 | Teack inspection , Track maintenance work Practice | 4:00 | NSG

16 Replacement of Rail and Sleeper , Adjustment of

joint gaps Practice | 7:00 [ NSG

'17 Question and ansiwer
Review and presentation

Lecture | 3:00 | N&G, JIC

JRE:East Japan Railway Company , JEPS:JR-East Personnel Service , NSG:Japan Railway
Track Consultants
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5.2.6 Summarization of the points of improvement and reflecting them in the track
maintenance manuals/standards

We summarized the points of reflection through the whole of maintenance work and compiled
the maintenance manuais to meet the present status of the track maintenance in Myanmar in
consideration of the local organizations, working conditions and climates. The essentials of
maintenance manuals would be easy to use, while including the steps of work and handling of
machines/materials for track maintenance.

5.2.7 Final summarization and seminars

In closing the above technical transfer course on track maintenance work, we will open
seminars for the trainees participated in the program and track maintenance members for other
sections selected through consultation with MR. As this is the final step for MR employees to
receive technology transfer, which is expected to evolve as a model shop to every section of the
country in the future, we will avail ourselves of this opportunity to totally wipe unknowns out of
MR members regarding the whole of track maintenance work.
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5.3 Others

5.3.1 Cooperation and assistance by the government of the counties other than Japan in
the field of railways '

The contents of assistance, amounts of funds and conditions of loans and other matters
regarding the assistance (ODA) extended by the governments of the countries other than Japan
in the field of railway are given below (As of Dec. 2014)

Inferest Rate

A-8-6-49

Couniry Name Detgiled Contents of cooperation Amounit of Grant or Loan Reg:ly;(r?den[ Grace Pericd Com:;l‘lamenl Manz::geiment per Anyium
. Procurement of {he lncomatives and - "
India ackineries in 2010 USD 80 millian 10 years 5 years 0.50% 0.50% . 1.75%
Procurement of rolling stocks, spare and up- USD 86.31 million
gradation of three railway workshop in i
To establish the new railway line from existing
fermsinal stations to border lowns on both sides | . Lo "
i.e. Jirbun-Moreh in Indian and Kalay-Tamu in Piscussion is ongoing
Myanmar.
- Procurement of rail, locomotives, passenger  [US$ 20 million .
China coaches, spare parts in1992. Loan had heen paid 10years 3 years ) ) Z%
Procurement of rail 30,000 tons 1n 1993 tj;ig g L"e'i';r;a], d
Procurement of 10 locomatives, 30 passenger US$ 30 miion
coaches, spare parts for wagons, Machineries Loan had been paid
in 1993 pal
Procurement of passenger coaches, wagons, US$ 5 million
brake vans, container crane and bogies in Loan had been paid
1563, pac.
Procurement of rzil 55,000 fons in 1994, Ef:ﬁéﬁi;";f;"ai d
Procurement of locomotives, passenger US$ 35 million
coaches, wagons, wheels and machineries, )
equipments for tunnel construction in 1995. Loan i been pad.
Procurement of fecomotives, passenger -
coaches, wheels, dumpers and spare pars in Ef:nsr?ainfz; paid
1996. )
Procurement of rail 33,000 tons and 4 US$ 50 rillion
locomolives in 1997, Loan had been paid.
Project of New Loomotive Manufacruring -
Workshop and New Carriage Manufacturing g;i::&;ﬁ? million
Warkshop
5 Procurement of 402 wagons and spare parts in {US$ 28 million
Yugosiavia 1996 Loan had been paid
. Piacurement of 60 passenger coaches, 10 - ) )
Repubic of Kores brake vans and spare parlsin USS 20 milkon 2byears | 15years 0.01%
Procurement of 100 passenger coachesby  |US$ 45 million (EDCR) {EDCF) {EDCH)
EDCF Pledged by ROK
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5.3.2 Existing Situations and Issues to be Improved of RTTC and CITC

5.3.2.1 Visit of RTTC and CITC by JICA Expert Team

JICA Expert Team censisting of Kuroda (Leader), Ishikawa (rolling stock expert), Morihara
(Train Operation expert), Mitani (Signalling & Telecom. expert) and Takami (Civil Engineering
Structure expert) visited CITC at Meiktila on Dec. 22" 2014 and RTTC at Ywataung on Dec
23© 2014., and surveyed the existing situations of those educational institutes to identify the
major issues to be improved, which will become the basis of future cooperation by advanced
railways.

5322 RTTC : :
The existing situations are described in detail in the Appendix 8-3, “Existing situations of RTTC
and the Answers to the Questionnaire”.

Major issues to be improved are described below. (It should be noted that RTTC is the training
institute for upgrading the technical skills of the staff working for diesel locomotives)

(1) RTTC was established with the cooperation of GTZ of Germany, and mainly machineries
for training, preparation of curriculum, training of teachers were offered by GTZ. The
RTTC started the training activities in 1981. Installation of machineries for training was
executed about 30 years ago, so they should be modernized. Now GTZ is under
consideration for upgrading the RTTC, but not yet decided. It is recommended that RTTC
should be upgraded with due consideration on modernization of MR.

(2) Further the following can be mentioned for consideration.

(a) Facility
Dormitory of RTTC consists of one large room and very old. It is recommended to
divide the one Jarge room into small units for several number of trainees so that their
privacy can be secured and they can study individually at the night time.

(b) Equipments/ Machineries
When a new system is introduced, a mockup for the new system shall also be provided
to make trainees to be familiarized with the system.
Mockup shall also have a function to simulate the failure of locomotives intentionally
and trainees should find out how the failures have happened and learn the procedure to
repair them.

53.2.3 CITC

The existing situations are described in Appendix 8-4, Existing Situations of CITC. Future
upgrading plan by CITC and some recommendations by JICA experts for modernizing CITC
are given below.

(1) Future upgrading plan of CITC. _
The CITC has the future upgrading plan as shown below.

Future plan of the CITC
-a) To conduct more training courses annually.

b) To review and upgrade the traiming curriculums using currently in the courses.

¢) To collect the skilled instructors and training aids to be more effective for the
training courses. '

d) To cultivate the technical know-how instructors.

e) To promote trainer of the traiming program (ToT)

f) To implement the effective training courses by upgrading the existing
personnel strength.
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g To promote  the scholarship program  domestic and foreign countries for

the instructors will be extended for the sake of receiving advance teaching
techniques and applying effectively in real life situation.

Reviewing and Upgrading the Training Curriculums

a)

b)

g

In line with the modemn technologies, some of the  subjects have been
reviewed and submitted. The submitted subjects are upgraded in cooperation
with Myanmar Railways (MR). .

Some of the case study and research paper are requiring more attractive and
practical ' ‘

Lectures, classrooms and practice facilities to motivate the trainees are
necessary.

Recruitment of  excellent new expert and engineers will be trained in near
future due to the development of Myanmar market oriented economy.

To aspire  the teaching and training aids to be more effective for the training
courses.

To cultivate the technical know-how instructors.

To implement the effective training courses by upgrading the existing
personnel strength.

To cooperate with  donor partner just like JICA.

Requirements of the CITC for Training Aids

S:; Description Unit Qty Remark

1 Desk.top Computer (?lass Room 401 Sets, |-Lot 40- Nos
Furniture Fully Equipped Accessories

2 | Locomotive Driving Simulator(Full Cab) 1-Set 1-Nos

3 | Multimedia Class Room PC 30 Sets+
Furniture + Fully equipped Audio,Video | 1-Lot 30-Nos
Accessories

4 | Training for Automotive Vehicles - 7 -Nos 7-Nos

.| ( Saloon,Wagon,Van)

5 | Digital Ultrasonic Flaw Dector 1-Nos 1-Nos

6 | On Board Diagnosis
Machines Fully Equipped and| 1-Set 1-Nos
Accessories

(2) Some recommendations by JICA Experts

(a) Track
Now MR is going to modernize Yangon — Mandalay line and Yangon Circular line, and is
required to introduce the new technologies such as long-welded rail, application of large
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scale track maintenance machines, track maintenance to cope with the train speed up to
100km/h.

In this regard, lectures relating to these new technologies, and training equipments for
trainees to be trained for these new technologies, in the laboratories and on the practical
training track, should be provided.

(b) Rolling stock
When a new system is introduced, a mockup for the new system shall also be provided to
make trainees to be familiarized with the system.
Mockup shall also have a function to simulate the failure of locomotives infentionally and
trainees should find out how the failures have happened and learn the procedure to repair
them.

(¢) Signalling & Telecom.

-) It can be praised to hand ovér the text used in training to a student after the completion of
training. This practice should be continued.

-) The practice to take notes of the contents of the lectures and other important things taught
should be tried to be established in CITC. This practice should also be applied to the field
workers. In this regard, CITC is advised to deliver memo notebooks to the trainees.

-} Training course of signaling for Junior Engineers is also necessary. Further, it's necessary to
establish a curriculum for dealing with every equipment including Interlocking.
Signal equipment and train protection system are used only in the railway. CITC is advised to
issue qualification for the persons who completed the training for these equipments.

-) Electronic Interlocking will be introduced to MR from now on. It is necessary 1o understand
its operation mechanism by training: It is also necessary to understand the operation
mechanism of Relay Interlocking by training. Understanding the operation mechanism of
these equippments will contribute to life prolongation of these equipments.

-} All signal training equipments in CITC are of old types. However, these old types are stilj
used on local railway lines. Then CITC should repair these old type training equipments so
that they can be used as training equipments. :

-) The electric switch machine and the track circuit should be installed in CITC as signal
practical training equipments. The maintenance of the electric switch machine and the track
circuit becomes very important for MR after jts modernization. The training of these
equipments should be fully provided..

-} Many construction faborers are needed for modernization projects of MR by Japanese ODA
and Grant aid. CITC is advised to give relevant trainings to these construction laborers.

(d) Train Operation

We inspected "CITC", and the comments on points that we are concerned about in comparisson
with the present conditions of the education institutes of the Japanese railway company are
given below.. ' '
We would be happy, if MR could refer to the comments for improving CITC in the future..
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operation skill of the constant level by doing
so. Further the burden of on-site leaders can be
vadinnad
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(¢) Civil Engineering Structure

1) Course

@ There are no training courses for maintenance of civil engineering structures except
bridge. They should be established for maintenance of tunnels, earth structure and
other civil engineering structures,

@ For the bridge maintenance course, trainees should learn several types of bridges,
such as concrete bridge, and steel bridges. But these trainings are not held in any
places including CITC, Mahlwagon bridge depot, and the field. These training
courses should be held at least in one place.

2} Equipment

@ In the CITC, there are some track equipments for training. A bridge, “Baily pin”
structure, is installed on the practical training line. But this structure is a minor type
on operating line of MR. Then it is considered that training using such a type
would not be effective. It should be replaced with other ones that are major type of
bridges in MR, such as Deck girder,

@ It is advised to install necessary equipments for practical training of bridge
maintenance in CITC..
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6. Concluding remarks

As it is well known, the Project consists of two sub project:

(1) Based on accident and low service level analysis, recommendation on technical standards
relating to administrative and maintenance aspect and drawing up railway facilities
improvement plan to improve service and safety level

(2) Technology transfer of track maintenance technology to improve the level of service and
safety through implementation of the Pilot Project

We would like to express our thanks to MR for the kind and earnest cooperation for execution
of the Project up to now, and sincerely hope that the execution of the Project has contributed to
somme extent to the improvement of safety and service level of MR.

6-1
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Appendix

Appendix-1 PDM
The original PDM is given as Annex 1 of Record of Discussion {R/D) signed on March 25, 2013
between the Managing Director of MR and General Manager of JICA Office in Myanimar.
It was modified as given in Table 6.1 of Chapter 6 of the Inception Report. Essence of

modification of the original PDM is given in Appendix 1- PDM of Progress Report March 2014.
Modified PDM is shown as follow '

App.1-1
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roject Design Matrix

Table 6-1 Modification of PDM (Incepition Report)

The Project on Improvement of Service and Safety of Railway

Project Implementation Period :

Annex 1
POM

2013 to 2015

xcuting Agency Myanma Rallway(MR) M1n1stry of Rail Transportatlon PrOJect Site: Yangon ’ (24montha)
Narratwe Summary Ob]ectwely Venﬁahle Indmators Means of Venf:catmn ;mpqrtgpt
-Agsumption

Overall Goal
Service and safety level of
Myanma Eailways is improved.

(ONumber of annual accidents on Yﬂngnn-MandaJay Eme decreases
.| comipared with the pesent and pust records.

@Number of speed ristricted locations on Yangon Mandalay line decreases

compared with their present number,

@Journey speed on Yengon-Mandalay line increases compared with the
present journey speed.

@Punctuality of expreys passenger trains on Yungon-Mandalay hne is

|improved compared with the present situation.

(®Satisfaction level of clients is enhanced.
®Number of passenger

Sf;mshcs on safety

‘Reporting of accidents cause analysis and
digenssion of countermeasures are :
executed.

-Satistics on operation

‘Interview/questionnaires to clients
‘Satistics on operation ’

dmministration end maintenance

bility is improved for the

nhancement of sevice and safety
bf Myanma Railways.

(DAccident cause analysis and countermeasures to prevent the similar
accidents, and means to improve service levels are established and

‘|executed ,and inberited by MR

@Administrative and munagerial capacity of track maintenance is
improved and improved level is kept by MR

Rellection on organization, management/
cperation rules;facilities renewal plans
“Utilization, modification of 2dministration
management manuals '

-Actual results of maintenance execution,
such as the record of maintenance

*Administration staff members
are not relocated drastically

“Technical staff members are
not, relocated drastically

Output "

1. Issues ure clarified for, the
nhancement of servive and
afety in the ndministration and

aintenance provess, and the
mprovement plan is drawn.

1-1 System for coflecting information of track, rolling stock, signal and

commtinication, and operutmn is established.

1-2 Safety issues are listed based on the investigation and analysxs of
cause of accident,

1-3 Service issues are listed.

1-4 Service and safety improvement plan is dvawn so as to tackle the
ISSUES

1-1 Related management docvunentls) of
System for collecting information
1-2 Listed issues

1-3 Listed issues
1-4 Serviee nnd snfety improvement plan

“The Government. support to the
Myanma Railways, especially
financial support is secured.

2. Technical capability is
improved through emergency
rack muintenance to improve
he level of sevice and salety.

2-1 Technical transfors are made eﬂ‘ectwely at each measire (targeted
numbets of technical staf30 persons). ’

2-2 Working manual of emergency track mmutena.nce is prepared.

2-3 Proper equipment end materials are procured both qualitatively and
quantitatively.

2+4 Counterpart personnel acuired necessary proficiency through
seminars(3 times), trainings(3 times) for technical improvement on the

rail maintenance and others.

21 Record of technical transfers

2-2 Set of Working manual

2-3 Inventory list of equipnient and materials. -

9-4 Record of seminar and training
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Table 6-1 (cont111ued) (Inceptlon Report) et
, : : ‘ . . LT (Japanede dide ) O o '(Myanmar s:de) - Preconditions

1 Ptepatat.lon of Ital.lway Servme und Safety Impmvement Plan |1. D15patch of Japanese Experts 1 Aamgnment of Counterpart )

11 To conduct current situation survey regarding track, rolling | 'pml‘ ech Drector! :lpersont - | Natural Disaster
stock, signal and communication, and operation, and establish Flel_ds of Expe.r.ts(several person) -Prt?]ect Mapager! L ‘ 1person does not hit the-
system for collecting informnation, ) 'I{aﬂwgy OM improvement |‘Railway Polocy/OM Improvement! 1person, railway facilities

1*Technical Standards -Rail Maintenance: -

1-2 Te promote familiarization on the investigation and analysis
method of accident cause based on the comprehensive factors of
track, rolling stock, signal and communieation, and cperation,

1-3 To coinduct the investigation and analysis mentioned above,

1-4 To provide recommendation based on above analysis on

necessary techuical standards to improve service and safety level,

1-6 To draw the improvémenb plan of railway facilities through
discussion with the "Working Group for service and safety
imprivement(tentative name} "

2, Enhancement of Technicel Capabilities of Track Mainteriance.

2-1 To draw the technology transfer plan,
2-2 To procure the necessary equipment and materials.
2-3 To conduct emergency $rack maintenance, .

2-4 To summarize betterment point(s) cbtained during
emergency track maintenance operation, and tofeedback to the
successive measures.

2-5 To draw the working manual of emergency track maintenuhce

2-6 To conduct seminars, trainings lor techmcal 1mpmvement on the
rail maintenance and others,

“Track Maintenance
“Procurement of Equipment and
Materials/Project Coordination

2.Counterpart training in Japaﬁ
‘Railwey Institutional Management
Improvement: llperson X 2weeks

‘Track Maintenance:’
22person (11pX 2X 2weeks)

3.Equipment
Necessary handy equipinent of emergency ’rrac]{
mamtenauce guch aa Tie Tamper.

4.Expenae
-Fur research, travelling, training, the othey
activities for Japanese experts

. 1person
-Proourement of Eqmpment and Materials:

o Tperaon
-Others: o As approproatc

2. Provasmn of facxhtles for the ProJect

implementation: -
-Project office (in, the Myamnar Railways, Lowm

. |Myanma Regional Office).”

“Working tools and furmturc for Project Oﬂioe
“Internet connectlon in the Project office

3. Jomt Coordmatlon Commlttee(JC(‘)

eqabhshm ent of J CC

4. Expense

“Local cost for personin el

-Cost for office rent and quipment. .
-Hxpenss for the pilot projest,such as
gravels, sleeperu'rail materials and others,
“Other expenges:

For research ﬁraveJlmg,trmumg,the other
activitiea for counteipart personnel

5 Others

-Status guarantees of Japanese experts D card

" |for accesr into the Myanma Railways properties.
1-Accesa to the necessary atablsttcal data and

related information
*Other necessary 1_oca1 cost .

fatally.




Apj-).endix3 Detail_ed' impléinéntaﬁén"planir o

As éhown in Table5.11 and 5.2

'Appéndi.x6 ' Re'ddfds’o;f procurément"of the féquifgd .éQuipin@nﬂtdols_‘;' B

‘ As:_sho\-y;l in_Table 522 '_ o N

Appendix 3-1

A-8-6-62



A-8-6-63



A-8-6-64



Appendix5

Record of training in Japan

5.1 Track Maintenance Course (2 times)

A) Period

1* time: From 8™ Jun 2014 to 21" Jun 2014: 14days
2"time: From 22" Jun 2014 to 5™ Jul 2014: 14days

B) Trainee

1% time: 11 trainees
No Name Title
1 Mr. Ye Htut
2
3
4
5
6
7 Mr. San Yu
8
9

10  Mr. Aung Thein Win

Assistant Engineer (Civil)

Mr. Kyaw Lwin Assistant Engineer (Civil)

Mr. Saw Naing Permanent Way Inspector (1)
Mr. Aung Swe Permanent Way Inspector (1)
Mr. Han Tin Soe Permanent Way Inspector (1)
Mr. Win Nyunt Permanent Way Inspector (2)
Permanent Way Inspector (2)
Mr. Chit Ko Ko Permanent Way Inspector (2)
Mr. Than Naing Permanent Way Inspector (2)

Permanent Way Inspector (2)

11  Mr. San Naing Permanent Way Inspector (2)

2" time: 11 trainees

No. Name
Mr. Soe Myint Aung
Mr. Aye Nyeub Swe
Mr. Han Thein
Mr. Kyaw Thu Ya
Mr. Moe Kyaw Aung
Mr. Kyaw Htet Zaw
Mr. Aye Min Aung
Mr. Kyaw Tun Linn
Mr. Aung Aung
Mr. Hla Htay Win
Mr. Thaung Tun Aye

— = D 00 I ON L B R e

_—0

title

Assistant Engineer (Civil)
Assistant Engineer (Civil)
Permanent Way Inspector (1)
Permanent Way Inspector (1)
Permanent Way Inspector (2)
Permanent Way Inspector (2)
Permanent Way Inspector (2)
Permanent Way Inspector (2)
Permanent Way Inspector (2)
Permanent Way Inspector (2)
Permanent Way Inspector (3)
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5.2 Railway Institutional Management Improvement Course
A)Period

From 8™ October 2014 to 1% November 2014: 14 days
B) Trainee, 11 trainees.

Name Title
1 U Win Naing Deputy General Manager (Carriage)
2 U Htay Myint Aung Deputy General Manager (Operation)
3 Daw Kyi Kyi New Assistant General Manager (Finance)
4 U Lwan Thu Executive Engmeer (Civil)
5 U Maung Maung Tin ~ Manager (Supply)
6 U Aung Chan Myint Manager (Commercial)
7 U Myint Lwin Executive Engineer (Communication)
8 U Aung Wai Soe " Assistant Manager (Inspection)
9 Daw Khin May Than  Assistant Manager (Plan & News)
10 U Nyo Aung Assistant Engineer (Electric)
11 U Aung Myint Assistant Manager (Planning)
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Appendix7 Minutes of Discussion of JGC(Ist, 2nd, 3rd, 4th and 5th)

- Minutes of Discussion

1** JcC for " The Project:on improvement of Service-and Safety ofRallway in "
1. DATE : 28 August, 2013 10:00am~12:00am

2. PLACE .ot Meeting Room of Myanma Railway Head Quarter

3. ATTENDANTS

Myanma Railways -
GM (Inspection) . . Mr. Ba Myint
GM (Operating) . Mr.Myintwai
Deputy GM {Mechanical) Mr. Thet Lwin

. Deputy GM {Goods) Mr. Thura-Aung Myo Myint
Deputy GM {Civil) ~ 7 Mr. MaungMaung Thwin
Deputy GM {Planning) Mr.Htaung Sian Kan

3.2 .Japan side
JCA Transportation and ICT Division 1
Transportation and ICT Group
Economic Infrastructure Departrent Mr. K.Imia (Adviser), Mr.T.Chokki
Jiea Southeast Asia Division 4
Southeast Asia and Pacific Department Mr.T.Kon{Adviser), Mr. A. Fukuyama

NCA Myanmar-Office Mr. M.Morikawa{Project Fomulation Adviser)

JICA Expert Team Dr.S.Kurodafl.eader:Track maintenance),
Mr.N.Matsuo(Subrleader:Mainténance: Planping],
Mr.H.Xomatsu{Operation maintenance),

* Mr.Y.Taniguchi{Procurement of equipment and material),

Mr.K.Mivamoto{Track maintenance 2),

Mr.Ishikawa(Roiling Stock),

Mr.H.lgarashi(Train Operation},

Mr.M.Takarni{Coordination),

JICA Rallway management
Adviser Mr;M.ngashj

Observer JICA Study Team (MYT-PLAN} Mr.).Shibata{Project Manager),
) ) Mr.| Numata(Train Operation)

Sumitomo Corporation Asia:Pte.Ltd.NayPyi Taw Office |
Ms.M.Yamato(General Manager)

Interpreter : Mr.YeTunOo
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4, SUBJECT Explanation.and Discussion of. Inception Report{IC/R) e
5. HANDOUTS Inception-Report{iC/R) L
- Power Paint document for explaining lnceptron Report ' ]
Three kinds ofletters
« JICA Expert Team Schedule until October
"o Selection of the Pilot Section
. » Additional Questionnaire
List of members of JICA Expert Team with face photos

6. GREETING S BY JICA i . o ‘

Before thie start of explanation and discussion of IC/R, Mr.Chokki of JICA Headquarters gave an
obening address and at the same time delivered the following comment and request for the Project.
(1). This Project is not a Yen loan project, but a technical cooperation project aiming at
technology transfer.
- {2). We should be gmteful, if MR could Kindly. arrange smooth import- of related
equipments/tools from Japan, and prepare . track materials such as rail, ballast
etc.,necessaryfor track maintenance OJT in proper timing.

7. MAIOR SUBIECTS .
7.1 Presentation of IC/R
IC/Rwas presented and explained by Dr. Kuroda leader of JICA Expert Team, and it was
accepted by MR in principle.
7.2 The following three letters wére éxplained by Dr.Kuroda.
(1) The letter proposing the Pilot Section and requesting confirmation of it by MR
(2) The letter describing the working schedule of JICA experts in August, September and
October and requesting the arrafgements necassary for JICA experrs activities,
{3) The letter requesting prD\"ISIOI'l of reievant mformat:on requested by the additional
Questionnaire.

* 7.3 Major Points of discussion

{1)MR : @ MR will be responsible for clearance of necessary equipmentsjtools to be provided by
Japan side for the Project.
H @ MR"has"already prepared necessary tmck materia[s to be used for on—the-job training of

not before start the prOJect
: @ Working schedule of JICA experts in August, September and October has already been
confirmed., MR will suttab!y deal with it,

(2IMR When was the vibration of vehicle running on the proposed Pllot Section measured?
JICA Expert : It was measured in March, 2013,
MR: In the period from March to August, any specific renewal work has not been executed,
accordingly the measurement in March does not raise any specific problems.
(3) MR: JICA Expert Team is proposing the Pilot Section, and is requesting MR to confirm the

proposal. Are there any possibilities to modify the proposal?

¢

0y ) -/JL/<
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} MR

=

| i JICAEXP’E'ﬂ:
I: MR

(4)_MR:

iy 3G Expéffitincludes both lines.
(5} MR:
| . JICA Expért:

l’ - (e} MR:

L _NICA Expert:

7) I\_ﬂR:

‘ JICA Expert:

‘ {8) MR:

{9) MR:
JICA Expert: it will B confirmed while implement the project.

- - [Expert_Team

JICA Expert: Pilot Section is selected . with due consideration on the kinds of track maintenance work

technology to be trafisterred to MR <taff, Differance of opinions between MR and JICA
) +if.any-,.can be adjusted in the ﬂr_s!: week qf,_§ggtgmber , during which
preparatory work such as driving in the posts Is carried out. -
We would like to- have the discussion in the first weak of Septernber.on the location of -
the Pilot Section. JICA experts and MR staff will survey the proposed Pilot section

together using the rafl car.

FCE B2 =N

' _At that time, please check the size of ballast.

Please provide us with the specification of ballast. e,

We will do. ‘

Does proposed Filot Section incdlude both the up line and the dowrn line?

How many trainees will be involvéd-iivjolbr training of pilot project?

Members of gangs are planned to be:trdingd:

Nuriber of trainees will be about 30:*With-respect to details, we would Jike to discuss
with MR. We are also planning o make tse'ofthietraining center of MR.

- 1s welding work technology included infhe/kindsoFmaintenance work to be transferred

to MR'staff? We would fike to get training of walding technology. :
Yes, it is included. Thermit welding is used by MR, so if.the quality of Thermit welding
used by MR has some. problerns; we will investigate the problems and make

recommendations.

In the period of 1"week of September during which discussion on the location of the
pilot Section will be held , we would like to request JICA expei‘ts to examine the
equipments/tools possessed by MR gangs. ) .
Yes, we do. As one countermeasure to improve rail joint portion, we would like to, *
propose one design of fistiplate of réil joint. ’ '

With rgispect to equipments /tools to be imported from Japan, tax and import ficense
fee exeriptions cari be assuied. Schedule of technology transfer of track maintenance
has already been informed to the relevant track maintenance organizations. The
answers to the Additional Queitiofiaire are being prepared and will be completed
soon. ' ‘ .. .

Which rail will be used in the pilot project, new or existing rails?

-Sept 5, 2013 Nay Pyi Taw
{ .
: 3? 33, UThurein Win ' ' . Dr.S.Kuroda
%X‘ * Managing Director ) ) Leader of JICA Expert Team
V)\ - Myanma Railways
PRy ’
pos
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Minutes of Discussion
20d JCC for “Thie Project on Improvement of Service and Safety of Railway in Myanmar”

1. DATE 97 February,2014 10:00~12:30am
2. PLACE ‘ Meeting Room of Myanma Railways Headquarters
3. ATTENDANTS

3.1 Myanmar side

Managing Director U.Thurein Win
General Manager(Technical&Admin.Supp ort) TU.Saw Valentine
General Manager(Civil } U.Tin Sce
General Manager(Mechanical and Electrical) T.Aung Win
Deputy General Manager(Planning) U.Htaung Shan Khan
Deputy General Manager(Civil) , : U.Than Htay
Deputy General Manager(Finance) Daw.Thi Thi Nwe
Railway Policy Advisor ) Mr.M Higashi-

3.2 Japan side

JICA Transportation and ICT Division 1
Transportation and ICT group
Economic Infrastructure Department = Mr.T.Chokld
JICA Expert Team  Dr. S Kuroda(Leader:Track maintenance),
Mr. N.Matsuo{Sub-leader‘Maintenance planning),
‘Mr. H.Komatsu(Operation maintenance),
Mr. Y Taniguchi(Procurement of equipment and material),
Mr, K. Miyamoto(Track maintenance),
Mr.R. Mitani(Signal&telecom)
Mr. M.Ishikawa(Rolling Stock),
. Mr. H.Jgarashi(Train Operation),
Observer Sumitomo Corporation ~Mr.M.Yamato {General Manager)

Interpreter Mr. Ye Tun Oo
4.SUBJECT Explanation and discussion of Progress Report

5 HANDOUTS (1). Progress Report(PR)
Power Point Document. of PR for explanation
(2)Text Book for Training Program of Cause Analysis of
Accidents/Low Service Level and Rstablishment of

Countermeasures

1

Yo gk
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(3) Article in the Journél of dJapan Railway Civil Engineering
Association introducing” The Project on Improvement of
Service and Safety of Railway in Myanmar

(4) Photo List of Members of JICA Expert Team (The newest

version)

6.0PENING GREETING
6.1 U.Thurein Win ,Managing Director ,Chairman of JCC
. At the beginning of the last year, in the top meeting between Myanmar and Japan,
the Japanese Government -agreed upon the cooperation with the Myanmar -
Government in the field of railway transport. Since then, Yen loan projects,
free aid projects, and technical cooperation projects have been planned and
programmed. .

Technical cooperation of “the Project on improvement of Service and Safety of
Railways in Myanmar” is the first realized technical cooperation in the field of
railways. .

This Project was mltlated. according to ROD  agreed upon between MR and JICA
in March 2013.

According to this Project, the following various cooperations have been promoted.

* 74 items,610 gquantities of track maintenance equipments/tools have been
provided to MR. ’

% 1] track maintenance related staff of MR have been trained for two weeks
recently in Japan.

* 90 officers of MR have been trained in the training program focused on accidents
analysis, and safety and service level improvement.

* At present, track maintenance training is being executed with the use of modern
Japanese track maintenance equipmentsitools in the section between
Thingangyun and Ledaunggan

On the Myanmar side, we are makmg every efforts in the smooth acquisition of -
visas for JICA. experts, in exemption of import tax for track maintenance
equipments/tools imporfed from Japan to Myanmar country, provision of
working offices in Nay Pyi Taw and Yangon for JICA experts, and so on.

In the first JCC, we could have active and fruitful exchange of views regarding the
smooth execution of the ‘Project. It is sincerely hoped that in the 20 JCC, we
could have active and suhstantial discussion in the same way as in the first
JCC.
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Last but not the least, we ,MR, express the sincere appreciation to JICA experts for
their cooperation with MR in improvement of safety and service level of N[R
6.2 Mr.Chokki . JICA Headquarters

It is our pleasure that the whole track maintenance equipments/tools
offered by JICA have arrived at the Pilot Project site.

In this regard, we, JICA ,appreciate very much MR for their efforts in smoocth
import of these equipments/tools .With the axrival of these equipments/tools,
full-dress track maintenance training will be executed soon.

Tt is our pleasure to inform our MR colleagues that the activities of technology
transfer of track maintenance in the Pilot Section have been introduced in an
article of a well-known journal of railway engineering in Japan.

Today, in the 2nd JCCJICA expert team will present the Progress Report
describing the status of the progress of the Project. . l

We should be grateful, if JCC members eould kindly examine the Progress Report
and provide the various advices for smooth and effective execution of the

Project.

7. Presentation of Progress Report
- Progress Report was explained by Dr.S.Kuroda, Leader of JICA Ezpert Team, and
Mr.N. Matuse, Deputy Leader of JICA Expert Team, and it was accepted 1n
principle. '

8. Major Points of Discussion
4y MR (D Track maintenance is very important for safe train operation, However,
MR is in shortage of skilled track maintenance staff.

Measurement of track conditions by instruments is very important. We.
expect JICA experts to train the young MR staff with respect to
measurement of brack conditions with use of measurement tools.

@ MR have 200 sets of tie-tampers although their performances are not
good. Is it possible to make use of them with the suitable modification
such as replacement of parts? ‘

@ “Finger pointing and confirmation” is a splendid method for ensuring
the precise work.

@ We are very happy that JICA provided us with a frain vibration
measuring device. Is it possible to evalnate the track conditions

between Nay Pyi Taw and Maﬁdalay by meésuring the vibration of

3

G
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train with this device? If we could find the locations of bad track
conditions by vibration measurement, we can efficiently repajr' the
track.

® In reviewing the track maintenance manual, kindly discuss with MR
staff concerned, so that the revision could be made with due-
consideration on MR’s practical situations. )

JICA Expert: With respect to & above, it may not be practical to use MR
tie-tampers with replacement of parts. We have been informed that MR
have 10 sets of tie-tampers similar to Japanese ones. We would like to
propose a plan to suitably combine these 10 MR tie-tampers and JICA
tie-tampers for track tamping.

Regarding @ above, we would try to comply with the request. However,
kindly inform us of your request of measurement one week in advance.

With respect to ® above, we would try to cornply with your request.

(2) MR: MR needs vehicles to comply well with the tack condition. MR's vehicles
have frequent failures and there are many problems with respect to
bogies etc. Kindly teach us what kinds of vehicles MR should have. .
MR is now planning to purchase new DEMUs. Kindly advice us what
types of suspension should these DEMUs have.
In the Yangon — Mandalay line, there are 400 vehicles, and MR have to
replace 3200 pieces of spring coils every year, namely replacement of 8
spring coils per vehicle per year.
It means that % of 32 spring coils installed in one vehicle are replaced
every year. It isa very bad situation.
MR would like to find out suitable spring coils to comply with the track
condition. : T
JICA Mr.Chokki: The Project is the technology transfer project focused on track
maintenance technology and improvenient of safety and service level
through the accidents/ low service level analysis. With respect fo
cooperation with MR in the field of rolling stock, JICA would like to do
it by other scparate projects. However, provision of relevant
information can be made through rolling stock engineer of the Team ,
through Text Book used in the Training Programme,etc.

(3) MR: Regarding the cost of this Project, whether it should be or should not be

4
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put in the Myanmar Railways budget .
JICA Mx.Chokki : This questions will be answered after getting the idea from JICA
Headquarters in Tokyo.
{9) MR: How MTTs and tie-tampers can be used properly?
JICA Expert: MTTs are used in the track maintenance of the long section.
Tie-tampers are used for the tamping of turnouts or for spot

maintenance.

(5) MR: What kinds of trainees should be selected for Gctober training in Japan?
JICA Expert: We are now training 20 middle class management experts (such as
divisional officials) of track, train operation, rolling stock and signaling
& telecom in the “Training Program of Cause Amalysis of
Accidents/Low Service Level and Establishment of Countexmeasures.”
MR officers of the similar levels are recommended for training in Japan.
One DGM level senior management officer is advised to be included in

the trainees as a leader.

(6) MR: TIn case of measurement of train vibration, not.only the track conditions but
also vehicle conditions will have effect on magnitude of vibrations.
Accordmgly good conditioned vehicle should be selected for measurement
of train vibration.
JICA Expert: We agree with the opinion. We are now measuring the train vibration
to confirm the effect of track maintenance once per two weeks. We are

trying to chose the similar vehicles for measurement of vibration.

9. JICA Mr.Chokki's comments:

(D With respect to ballast supply for track maintenance, we appreciate very
much MR for their efforts in supplying the required amount of ballast
with proper timing. '

We should be grateful if MR could kindly continue the proper and timely
supply of ballast so that the track maintenance training could be
exccuted smoothly. ' '

@ With respect to working hours for training in the season after the middle of
March and allowances for overwork of MR staff. ‘

In the season after the middle of March. It becomes very hot m the
Yangon Area. The government and the media warn that the people

\\
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Minutes of D_iscussion

3" 1 for “Project on Improvement of Service and Safety of Railways in Myanmar”

1.Date and time 29 May 2014  9:30~12:30
2.Place - Meeting Room of Myanma Railways Headquarters

3, Attendants

3.1 Myanmar side

‘Mvanma Rallway
u Tr'lurein Win {Managing Directar)
U Saw Valentine . {General Manager ~Technical & Admin Support}
U Myint Wai (General Manager —Operation)
U Tin Soe {General Manager —Civil)
U Aung Win ' {General Manager —Mechaniczl & Electrical)
U Ba Myint {General Manager —Inspection)
U Aung Myint Hlaing (Deputy General Manager —passenger)
UHtaungSianKan (Deputy General Manager —Planning}
U Than Htay (Deputy General Manager —€ivil}

DawThiThiNwe (Deputy General Manager —Finénce)
3.2 Japanese Side 7
JICA Myanmar Office r. Win KoKo {Program Assistant}
JICA Expert Team Dr. 5. Kuroda {Leader: Track Maintenance)
Mr. N. Matsuo (Deputy Leader: Maintenance Planning)
Observer ] Mr. M. Yamato {General Manager: Nay Pyi Taw Office
Sumitomo Corporation} '
Interpreter Mr. Kyav;' Soe Thu
4. Subject: Explanation and Discussion of Progress Report
-5. Handouts
'(1] Progress Report (PR) (JICA Expert Team)
{2) Power Point Document 5f PR for explanation (JICA Expeft Team)
(3} Report for Techﬁical Transfer Training in angonr—Bago Line Pilot Project by JICA (Civil Engineering
Dept. Myanma Railways) .
6. Opening Speech by U Thurein Win, Managing Director, Chairman of JCC

The Pilot Section was selected in the last September, and since then the track maintenance training

D:MR{25.7.2013)VAPANJapan Image.dook
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has been implemented under the cooperation of JICA,

The 1% and the 2° JCC were held in August 2013 and in February 2014 respectively, and now we are
going to hold the 3" JCC.

it is our pleasure that two groups of eleven members each are geing to visit Japan for track
maintenance training.

We would like to expres;; our gratitude to JICA and 1ICA Expert Team for their assistance in
recormmendation on technical standards and drawing up railway facilities improvement plan based on cause
analysis of accidents/low service level, and in technology transfer of track maintenance.

7. Greeting by Dr. Kuroda, Leader of JICA Expert Team

| must report with regret that Mr. A, Sanjo, senior representative of JICA Myanmar Office cannot
attend the Meeting due to some inevitable reason, although he was scheduled to attend the Meeting.
if MR has some specific requests to JICA, they will be recorded in the minutes of the Meeting and will be

reported to JICA.

On this opportunity, we, JICA Expert Team would like to express their apprecilation to U Thurein Win,
Managing Director and the officials concerned for their assistance extended to the Team.

8. Presentation of Progress Report

Progress Report was presented by Dr. S. Kuroda, Leader of JICA Expert Team and Mr. N.Matsuo,
Deputy Leader of }ICA Expert Team.

9. Presentation of Report for Technical Transfer Training In Yangon —Bago Rail Line Pilot
Project by JICA

The Report was presented by U Tin Soe, General Manager (Civil}. In the presentation, U Tin Soe made

the following requests to JICA. _
*Kindly continue the train vibration measurement by the measurement device on Yangon —Mandalay
" line {the up line of Yangon —Pyinmana section has already been measured).
*Kindly arrange so that Dr. Osanai visits Myanmar more often to give training of tra;k maintenance {o
MR staff concerned, |
10. Major Points of Discussion
{1)MR: (DMeasurement of track irregularities by inspection device is very significant. Supplying track
o with ballast of speciﬁed' volume is also important. We are now supplying the track between
Yangon and Pyinmana with the ballast of 280000 m?>/ year in these two years.
@we would like to request HCA to provide us with training of maintenance of fong wglded
rail track.

@XKindly explain the meaning of unification of level crossings.

DAIR{25.7.2013)JAPAN\apaa Image.doox
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@ What is the opinlon of JICA Expert Team about the size of ballast of MR?
1ICA Expert:

*With respect toa @above.

it will be reported to JICA.

*With respect to 3 above.

It means that several small size level crossings locating close to each 6ther are unified to

one level crossing which will be equipped with sufficient protection devices.

*With respect to @ above _

The maximum ballast size specified by MR standards is larger than that by JR standards. it can be
observed that stones larger than the maximum size specified by MR standards are used in the track.

Generally the excessively large stones are difficult to be filled under the sleeper.

Further it can be observed that grain size distribution of ballast is not well con;(rolled by MR. If the
rvérious sizes of stones are appropriately mixed, the settlement characteristics of the track will be improved.
We will later submit the size distributton standards of JR Group together with the comparison with that of MR,
{2). MR: (DJICA has already provided us with oﬁe train vibration measuring device.

Kindly provide MR with one more train vibration measurement device

@ By the presentation of JICA expert, it can be well understood that there are many issues regarding
braking system and spring coil system. Kindly provide us with training of rolling stock maintenance.
(@ How should MR improve vibration system of the truck, in order to improve riding comfort?
@ Continuous braking system is designed for vehicles, accordingly the sentence on the 5% fine from
the bottom on page 13 of PPT should be replaced by the following sentence. -
“The vehicle should be fully equipped so that......... 7
Should MR replace vacuum braking system with compressed air braking system?
® Thermit welding can be executed while it is raining?
® Kin'dly_ providé us with training on cause _analysis of acci'dents and low service level and
establishment of countermeasures for MR officials in the various fields including civil, track, rolling
stock, operation, signal/telecom.

JICA Expert:

*With respect to D&®) above.

~They will be reported to JICA.

*With respect to @ above.

Damper system should be improved. More details will be explained later after consultation with the

rolling stock expert of our Team.

D:\IR{25.7.2013)\JAPAN\Ia pan Image.docx
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*“With respect to @above.

Continuous braking system is arranged for vehicles in design. However, continuous brake is actuaily
not working in the vehicles. In case continuous brake is not working, brake distance of the train will become
long, and train speed cannot be raised so much. .
In case of vacuumn braking system, the maximum braking force is only one atmospheric pressure, accordinéiy
the brake distance of the train equipped with vacuum braking system becomes longer than that of the train
equipped with compressed air pressure braking system, Compressed air braking system should be adopted for
increasing train speed. )
*With respect to Babove.

Thermit welding should not be executed while it is raining.
*Wwith respect to ® above.

it will be réported to JICA,
{3).MR:(DPlease explain the JR rule about train speed slow down during the track maintenance work.
- (@ There occur many accidents on illegal level crossings. What should w-e do?

We would like to know more about level crossing accidents prevention. We will ask the questions by
e-mail. Kindly answer the questions,
JICA Expert:

*With respect to (D above.

In JR, the time during which trains are operated and the time during which track
maintenance works are carried out are separated from each other, The kinds of track
maintenance works which will be carriéd out while trains run, but accompanied by train speed slow down are
limited to specific preparatory works specified by the regulation.

*With respect to @) above.
-In case some illegal leve! crossing are necessitated by the neighborhcod residents, they should be
leveled up to the legal ones, and should be equi_pped with appropriate protection devices. In case the ones
* are not so much necessitated by the neighborhood residents, ihey should be abolished.

If you have some guestions about level crossing issues, please send us your questions by e~mail. We would
like to try to answer your questions as much as possible.
11. A list of requests to JICA made by MR during the discussion are given as follows.

*Kindly continue the train vibration measurement by measurement devices on Yangon—-Mandalay line.

{The up line of Yangon—Pyinmana section has already been measured) _ _

*Kindly arrange so that Dr. Osanai visits Myanmar more often to give training of track maintenance to MR

staff concerned.

DMIR(Z25.7.2013)MAPANapan Image.docs
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Minutes of Discussion

5th JCC for. “The Project on Improvement of Service and Safety of Railway in Myanmar”

1. DATE 19 Dec. 2014 10:30~13:00

2. PLACE . _ Meeting Room of Myanma Railways Headquarters

3. ATTENDANTS
3.1 Myanmar side

UJ Saw Valentine Advisor

U Maung Maung Lwin G.M (Finance)

U Htaung Sian Khan D.G.M(Planning)

U Than Htun Aung D.G.M{Inspection)
U Maung Maung Thwin  D.GM(Civil)

U Win Naing D.G.M(Mechanical
U Nyi Nyi Swe D.G.M(Commercial)
U Aung Myint D.G.M(Electrical)

U Han Nyunt A.G.M(Signaling)

U Kyaw Soe Lin Manager(Operating)
U Phyo Htet Kyaw Manager(IR)

U Than Htun Aung Assistance Manager

Mr. M.Higashi

Advisor

3.2 Japan side .
JICA Myanmar Office  Mr. A.Sanjyo (Senior Representative)
JICA Expert Team Dr. S.Kuroda(Leader:Track maintenance),
Mr. N.Matsuo{Sub-leader:Maintenance planning)},
Mr. H.Komatsu(Operation maintenance)
~ Mr. S Morihara{Operation)
Mr. R. Mitani(Signal&telecom),
Mr. M.Ishikawa{Rolling Stock)
Mr. M. Takami(Coordinator)

Observer Sumitomo Corporation Asia & Oceania Pte, Ltd.

Mr.Y.Taniguchi (Nay Pay Taw Office)

U Tun Tun Kyaw - 7 .

Ms. M.Saito (JICA Trainee)
Interpreter Sonny

Appendix7-20

A-8-6-86

ALk



4.SUBJECT Explanation and discussion of Progress Report for 5th JCC
5. HANDQUTS (1)Project Progress Report(ppt digest)
{2) Project Progress Report(file)
(3)Appendix-1 Reviscd Report of Proposals of Recommendation on -
Technical Standards of MR and Short-,Medium-, and
Long-term Railway Facilities Improvement Plan
2 Sammary of Discussion in the Workshop for
Recommendation ¢n Technical Standards and for
Drawing up Short-, Medium-, and Long-term Railway
Facilities Iinprovement Plan.
3 Workshop Report of the Instituticnal Management

Improvement Course in Japan

6 Opening Speech by Chairman U Saw Valentine

The Project is the first technical corporation by JICA for MR, and about one year has
passed since the technology transfer of track maintenance started in -October, 2013 in
the Pilot Section located between Yangon and Bago. Up to now, four JCCs have been
held, and we are now holding 5t JCC., ‘

JICA has provided MR with trainings in Japan 3 times, Technology transfer of track
maintenance has been executed with the use of modern maintenance equipment/ tools,
and it has contributed to improvement of track maintenance technology of MR.

MR appreciates very much for the cooperation of JICA and JICA experts for improving
safety and service level of MR

MR would like to cooperate as much as possible for effective implementation of the

Project.

7 Presentation of Progress Report by JICA Expert Team (Leader S Kuroda & Deputy
Leader N.Matsuo)

8 Discussion by all JCC members
(1) MR
® We would like to request for JICA Expert Team to make various advices to MR on
what is necessary for MR based on the recognition of the current situation of ME.
® In the last JCC, we requested the training for track maintenance, bridge
maintenance and rail welding. This time we would like to request JICA to consider

the cooperation with respect to the following items.
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@

Training for rolling stock maintenance, how to install sanitation system in
coaches, training for DMU and DEMU maintenance.

“Training of maintenance of signaling ’
Train protection system at level crossing

_Training facilitics of CITC and RTTC

8666

a Training of track maintenance by use of large sized maintenance
machines ‘
b Advice on the procedure of outsourcing the track maintenance work
e Updating the track maintenance manual based on the current situation
of MR
d Continued.training for irack maintenance of Yangon — Mandalay line
and Yangon Circular line. . ) '
e Training of maintenance of bridge ( upper structure and sub structure)
f  Training for rail welding )
® Training for new systems ( OCC, ATS etc ), and training for modernized train
. protection system at level crossing
@ Advice for planning an appropriate railway network connecting Yangon ports,

Thilawa Special Economic Zone, Dry Port

(2) JICA
We know that 6 items for cooperation were requested by the letter dated Qct, 16,
2014. These requests are now under examination by JICA. Today, further, there were
many reguests which belong to the category of technical cooperation and also to other
categories.

Kindly provide JICA with a letter in which the requests should be described, and the
requests should be limited to the ones belonging only Lo the category of technical
cooperation, but excluding such requests as construction of buildings, provision of large
sized machines/ equipment ; and then put the order of priority on the requests. Also
please exclude such requests as could be implemented under the on-going Project.

Kindly provide us with the letter as soon as possible.

(3) MR
The reqliest for provision of equipment necessary for improving RTTC and CITC
should be kindly considered. MR would issue the letter.
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(4) JICA

We are waiting for receiving the letter.

JCCs have already been held 5 times during this one year and half. There are no
other projects such as this Project for which JCCs are held with such frequency. It
means that MR officials are very earncst in implementing this Project. JICA would

like to pay his respect to the earnestness of MR,

(8) MR
It is important to teach the public how to make use of railway facilities and trains
safety and properly. Kindly provide MR with advices on how to educate the public on

this matter based on the Japanese experience.

(6) JICA Expert Team
JICA’s Grant ATD Project Team gives the following aid for signaling &
telecommunications in MR. _ l

{ Concentrated Electronic Interlocking device for Yangon and Pazundaung stations
@ Centralized Train Monitoring System for Yangon ~ Pyuntaza sections
@ Automated level crossing alarm facilities for Kyan Sit Thar Level Crossing.
Related with this aid, we think we can meet needs of MR to some extent through work
of soft component. However we cannot afford to revise the current technical

standards.

(7} MR
Modernized signaling system is going to be jintroduced in the section between Yangon

and Mandalay. Kindly give an advice to us about the maintenance organization chart.

- (8) JICA Expert Team ‘

Strengthening the organization to cope with electrifying and modernizing the signal
and telecommunieation facilities was experienced lastly more than 40 years ago in.
Japan. With respect to an appropriate organization for MR case, we would like to make

suitable advices based on Japancse experiences after receiving the questionnaire.
(5) JICA ExpertTeam 7
At the beginning, technology transfer of track maintenance started for 30 trainees in

the Pilot Section of 20km located in the section between Yarigon and Bago. At present,

accumulated number of trainees amounts to 300, and the various situations relating to
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Q2

What is the bearing capacity of road bed consideration for track?

CBR (California Bearing Ratio) based on AASHO (American Association of State
Highway Officials) is generﬁ]ly used in the world as a regulation of road bed.
In Japanese Railway, K-value is used as a regulation of road bed instead of CBR.
This is because CBR test is so large scaled that the possible numbers of times of
execution of the test per day are limited and big reaction is needed on site. (But
Japanese road engineers is often use CBR)
So we write down about {-value as bearing capacity of road bed.
(1)Construction of road bed
(DThe weather condition of the area must be considered and the semiarid season must
be chosen.
@Materials must be mixed enough not to be partial and be used with uniformity.
®Thickness of placing and spreading is set at about 15cm per one layer.
@Compacting must be continued till getting required density. Compacting of road bed
must be executed under the range of proper water coﬁtent which can be obtained by
soil test.
®Road beci at the part to be connected with structure and the shoulder of a road bed
must be constructed witﬁ required degree of compactién for each layer of placed and
spread material. ' .
©®Placed and spread materials must be compacted quickly so that the proper water
content does not change by raining. As a rule, compacting of placed and spread
materials and preparation of gradient of drainage must be completed within a day.
@Surface of road bed needs 3% gradient of drainage.
®Drainage must be constructed within one layer. After compacting equally, the
compacted surface must be finished flatly.
(2)Compacting of road bed
(DSupervision Value
+ K value which can get from K30 value of plate loading test or K30 value of FWD
(Falling Weight Deflectometer) must be over. 110MN/m3.
» Degree of compaction must be over 95%.
(3)Report of construction about road bed must include the followings.
(DVarious test result of road bed material, Quality certification
@Compaction test result of surface of road bed
@Inspection report of finished condition

@Elution test result of hexavalent chromium
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(5) Calculation of Geometrical moment of inertia and distance from neutral axis of remarkable corroded section.
Geometrical moment of inertia and distance from neutral axis of remarkable corroded section should be calculated

based on Fig.3.3

} H ° | Thick ofcorrosion: Smin Const rurtinnul membor "
. | ] A o] ¥ tem Avyoiemt DAy omn
Ezwm o =B H¥3 14.5 0. g8z < ('}
- . ot ~ ¥ § el - - . - i
; " : s-] The number which | | & 2010 .0 s1.0 1333 ! BI05} i
Hln i A bl B R R Y .16 wWe e
g M 125 |los T8 shownin (¥ is the j I'~F 9x9 53,7 oo = I 1o i
- dimension  afler | 7~1 j2xen3 ] 1z 4.8z e 2w
R corroded RS I 2.9 =47 WL ma
" D1B o zis e EX =441 A
MR | TOTAL | s [ oy
L % o
&\
Unit: o Thic.k_n_t_aés. of corrosion: Smm
Fig.3.3 Corroded Section
Gap of neutral axis: § = 1224/246.7 = 4.96 ~ A §2 = -6069

Therefore, Geometrical moment of inertia is: I, = 401880 = 401900cm*
Distance from neutral axis is: Yypper = 93/2+ 1.5 — 496 = 43.04cm
: Yiower = 93/2 4+ 2.0 — 4,96 = 53.46cm
*corroded thickness is converted per original section

{6) Calculation of bending moment
(D Bending moment applied by dead load, per 1 rail: My
Self-weight 8.4/ 12.9m/ 2rail = 0.326t/m

Track-weight 0.225 Vm

Foot-path 0.15 t/m
Since, dead load is W=0.701t/m
Therefore, '

Mg =1/gW x 12 = 1/5 % 0.701 x 12.92 = 14.6(t -m)

@ Bending moment applied by live load, Ks-18: M; -
Bending moment applied by K5-18, refer to table-3.1.

Mg =95.21 + (101.8 — 95.21) X 4/5 = 100.48t°m

The equivalent vajue to live load KS series for the train set which EF68 pulls on the span length 12.9m: 11.7 t
, *

Therefore,
My = Mg x 117/, 0 = 10048 x 117/, 0 = 653(¢ -m)

® Bending moment applied by impact load, allowable passage train speed : 110km/h : M;

KoV 10
500-102  65+1L

Impact coefficient:i =
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Here, K,=1.0(for shinkansen), 2.0(for conventional train)

2-110 10

= =0.392
500 -(12.9)02 + 65 +12.9

Therefore,
_ MMt i=65.3-0.39225.6
Conclusionary, the total of bending moment is:
M=Md+MHMi=14.6+65.3+25.6=105.5(t- m)

(7) Calculation of applied stress

. : M 1.05.5x10° - )
Compressive stress: 0, = =y, = ————— X 43.03 = 1130kg/cm?
! 401900 .
105.5%10°

Tensile stress: 0, = f—\:-yl = X 53.46 = 1403kg/cm?

401900
Considering the two rivet sections to be subtracted from ¢

fe 67.0 _ 2
Apg=Ar 1403 x (67.0-2x2.5%2.3) 1693kg/cm

o =0 X

Here, Afe: Girder section which were considered corroded flange
Ar: Rivet section to be subtracted from girder section

(8) Calculation of limit stress for maintaining the required performance
Tonnage: over 20 million tonnage
Effective span: 10=L<20
Material type: 8541  *Bridges, constructed before 1950 in Japan, is made of S841 mainly. And this bridge
was constructed before 1950
" Tensile part
Refer to table 3.2, oy, = 1500kg/cm?
@ Compressive part
Refer to table 3.3,
1/ b = Distance between nng flanged points/ Upper flange width = 32257290 =111
Therefore, 0y, = 1380 — 0.7(11.1)? = 1294kg/cm?

(9) Calculation of SR
Tensile SR = gy /oy X 100 = (1500/1693) X 100% = 89%
Compressive SR = g,,./0, X 100 = (1294/1130) X 100% = 115%
Therefore, this bridge’s stress ratio is 89%

(10) Deflection
»  Calculation for deflection
In the case of section with “cover plate™:
_55ML?  55x90.9 x105 x1290%

T 4BEI  48x 2.1 %106 X 401900
»  Converted deflection by actual measurement

Bending moment applied by design live load, KS-18: M;s= 100.5 (1+0.392) =140.0t'm

= 2.1 (cm)

Bending moment applied by EF64:M,= Mg x 117/, 5 = 140.0 x 117/, 0 = 90.9(¢ -m)

Deflection by actual measurement: &; = 15 mm
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Therefore
Converted deflection = Myg/M; X 8, = 1400/, o x 15 = 2.3(cm)

From the above, assuming in the case of KS-H type rolling stock passage, it can be thought that 2.1cm
deflection would occur according to calculations, but regarding to the actual measurement of it, in the case of
KS-H type rolling stock passage, 2.3 ¢m deflection would occur, Therefore, it can be thought that the stiffness
of this bridge had aiready degraded.

(11) Judgment of SR
SR<100% : AA,
100<SR<120%:A1 or A2

For Myanrné Railways, the study of train speed improvement should be done as above. If the SR<120, review
input data V, the frain speed, and should try to calculate again until the SR would be over 120%. The train speed

which SR would be over 120% is the suitable restriction speed for the bridge. And if SR never be over 120%, it
should be considered the strength work for the bridge.
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Table3.2. Limit tensile stress for maintaining:the required perforniance $841 (in Japan)

Tonnage Effective span Constructed from 1929
length(m) t01950

Ordinary | Temporary

passage passage
20 million ton or <10 1500 1760
~ above 10=10<20 1500 1760
=20 1700 1760
Ffrom 10 million ton <10 1760 1760

or above to less than 10=51L<20 1760 1760
20 millionton =220 | 1760 | 1760
Less than 10 miilion <10 .} 1760 | 1760
ton  10SL<20  _} 1760 | 1760
=20 1760 | 1760

Table3.3. Limit compiessive stress for maintaining the required performanee 8S41 (in Japan)

Rivet type ; - 8V34
Compressive stress Axial stress ® When: 0<lir =110 @
applied on all 1380-0.065(1/r)?
section ® When :1/r>110
7200000(/1)2
Bending ® When:1/b < 30 @
|7 1380-0.7(UbY

® When buckle plate existing on the
edge of compressive side or the
section shape of web is double,
using following formula,
, 1380-0.4(1/b)°
*Regarding to (D, 1 (cm): frame length of member, r(cm) : radius of gyration of all section. But, in the
consideration of buckling occurred on the plane of structure of web member which jointed with rivet,
1 should be 0.9 time as long as actual frame length of member
*Regarding to @, 1 (cm): Distance between rigid flanged points, b{cm): Width of frange
*Regarding to girder made of wrought iron or Bessemer steel, it can be applied this table as a rivet
girder, but the maximum value must be 1050kg/cm’
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IR Brca.king- down existing
Remarkable J
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Fig4.4. Replacing by concreating

@ Partial repairing

In the case that horizontal masonry joint breakage occurred only in a limited area of pier and others are in good
soundress, it should be better partial repairing (shown in Figd.5.). When the progress of joint breakage and slipping
stone had stopped, spraying concrete would be one of repairing method.

+ + +
| 0 | ~ 1 £ 1 1 1 B JTL
i iii o " Maseonry jeint breekage Y—[ 1L1J_ iy 1 spsin
[ L1 1. T Az,
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T 11 - 1 J1
Resin injection Partial steel plate wrapping

Fig4.5. Partial repairing

(7) Strengthen work
@ Concrete wrapping

This work is to wrap the pier by concreting after casting steel bar along the pier fixing sufficiently bottom
patt of steel bar into the footing of pier.(shown in Fig4.6.) In this work, fixing strength main steel bar
sufficiently and uniting pier and new concrete completely, it can be calculated proof force like other reinforce
concrete parts with regarding pier as concrete. Therefore, although dead load increases and section becomes
bigger by strengthen concrete, this work would be best method for strengthen work in the case that there are
no regulation for blocking rate on river and supporting force.

Design standard strength of strengthen concreate( o ) should be approximately 240kg/cnr?, and, in the time
of fixing steel bar into pier, mortar anchor should be used standardly. Before concreting, it should be mixed
superplasticizer into concrete for keeping good workability of concreting and compacting, and expanding
agent for preventing crack occurred by drying shrinkage.
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Q5

‘What are the processes of bridge water way control?

Train control, “operation cancetlation”, “speed control”, “alert” are regulated by water level or amount of rain fal
considering the effects to structure by scouring pier, riverbed settlement, flowing object impact and height of dike
and shore proteclion. Regulation value is shown as 1able.5.1

Table5.1. Regulation value against water level raising.

Study items

Speed control

operation cancellation’

object of bridge

Stability

The water level which

margin of safety ratio is
1.5 in stability analysis

The water level which
margin of safety ratio is
1.2 in stability analysis

Following object

The water level which the
height is “h{m)” below
from the bottom edge of
girder.

Height of dike

The water level which the
height is “h(m)” below
form the top of dike

Bridges threaten by the
disaster concern with these
study itemns

* “h” means the margin height between water surface and bottom edge of girder, and the margin height is
determined individually by river condition and surrounding environment and so on, And “h” is regulated by -
Japanese law,” Cabinet Order concerning Structural Standards for River Management Facilities, etc” '
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Q6

What is the process of rebuilding level crossing?

Roadbed under the level crossing are loaded not only by train load but also by car load.
Once construction finished, it is difficult to reconstruct. Construction step with which

level crossing is set up again is shown as follows.

(D Various conference with road administrators (Period of installation, Safety Countermeasure, etc.)
(@Arrangement in the Railway company (Signal and telecommunication, power supply, staficn,
operation, etc.)

@install temporary level crossing for detouring and make no use of current level crossing,
@Remove asphalt pavement or concrete

(®Remove track (Sleeper and rail)

®Reconstruction of roadbed (The same way as that for the new roadbed )

@Construction of track

®Construction of new pavement

@Completion of new level crossing

@@Remove temporary level crossing

There are many types of level crossing.

Detailed contents are shown in the following pages.
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Pavement of level crossing road

The faétors that determine the type of pavement when constructing or improving a
Jevel crossing road include the volume and type of traffic on the crossing road, the
number of train operations on the railway, the bearing capacity of the roadbed, and the
weather conditions. When designing the pavement of a level crossing road, as in the
case of paving ordinary roads, the characteristics inherent to road pavement should also
be taken into account.

The pavement for level crossing roads is classified into the following types based on the
materials used:
(D Planking or old sleepérs (Usually temporary use)
@ Concrete block
® Asphalt
@ Concrete
(® Continuous concrete block track
® Other

In addition, the following points should be kept in mind when constructing any type of
pavement:
(@ Considering the drainage from the trackbed ballast, replace the ballast in the level
crossing road section and in the areas in front and back of that section; and thoroughly
compact the ballast in advance.
@ Replace the sleepers as required.
@ Avoid providing rail joints in the level crossing roﬁd section. If this cannot be avoided,
weld the rails wherever possible.
@ Use tie plates that are common to the main track rails and crossing guards.
® Install crossing guard spacers on the guards at intervals of two sleepers, in the
middle of two adjacent sleepers. _
® For wide level crossing roads, paint white lines or provide sidewalks to separate the
carriageway from the sidewalk. An outline of the -construction work, characteristics, etc.

for each type of crossing pavement surface is described below.
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Bxample of Continueus concrete bloeck track
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(@The relation between jack up volume and tamping time based on difference of

ballast should be referred to the next graph (Table 6.1)

Standard screening gravel /’
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Table 6.1 The relation between jack up volume and tamping time

®Tie tamper must be kept so that the tamping bar should be vertical at 70mm

distance from the side of sleeper. (Fig.6.1) The tie tamper is inserted info ballasts by
-its weight and vibration. .

GAfter tip of tamping bar is inserted and passes around the under surface of sleeper?
we make handle horizontal and tamp ballast under the sleeper When we use tie
tampers, noise are so big, 80 we must establish safety rule and arrange watchman. We
must not lose the moment of refuging from train.

(@Tamping time depends on kinds of ballast and jack up volume per once. Standard
time is 50-60 seconds per one place. It is proper time to tamp 50 seconds for less than
20mm of jack up volume and tamp 60 seconds for over 20mm of jack up volume. (Table.
6.1) |

®In case where many ballasts of big size exist, we tamp them longer. (10-15secnds
additionally)

The:pe are many research about tamping time. Fig 6.1 is considered as effective

example.
{b) How many Japanese Hand Tie Tampers to be used for 1km?
Depend on the track situation.

Usually, we use 4 tie tampers (Junit) and it takes 5 hours to tamp 100m.

So it takes 10 days to tamp 1km except holidays.
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(¢) Quantity of fuel to be used for 1km?
We caleulate under the condition of (b) and following condition.
+ Fuel efficiency ratio: 367g/kw/h  (using 4 tie tampers)
+ Generating power : 2.9kw (Generator)
+ Price of gasoline: 8156Kyat/2

367g/kw/h X 2.9kw = 1.06¢/h
1.068/h X bhours=5.302
5.30 X 815Kyat/l = 4320Kyat (perday)

(d) Total working days for 1km
Mentioned at (b)

{e) How many labours required for 1km?
In case of using 4 tie tampers, 8 persons are needed.
(4 persons use tie tamper, 2 persons are support, 1 person is in charge of power supply
and code arrangement, 1 person is watchman)
If you want to make tamping time shorter, 8 tie tampers are needed.

This case will need more than 12 persons.
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Q8

Responsibilities and rights {o decide by maintenance engineers for track maintenance work

The current situations of JR East with respect to this matier are as follows.

Organization

Responsibilities / Matters in charge

Headquarters (H.Q.)

iy

Establishment of technical standards/ regulation

2) Establishment of basic plan

3) Preparation of plans such as for accident prevention, for
introducing new technology, etc.

4) Allocation of budget to branch office

Branch Office 1) Establishment of work plan based on basic-p‘-l'an of H.Q.

2) Supervison of work exé;cuted in the area in charge of Branch
office

3) Establishment of plan of track inspection by High Speed
Track Inspection Car and outsourcing the inspection work to
the contractor .

4) Request of budget to H.Q.

Track Technical Center 1) Establishment of track maintenance plan (yearly, monthly,
(1) Planning and Safety group weekly, daily) based on data of High Speed Track
(2) Planning group Inspection Car and other various inspection data

2) Outsourcing of track maintenance work to contractors based
on contract and general management of-contract
3) Control of some speciﬁc equipments such as crane,
inspection equipments (supersonic rail defect inspection
device, train vibration measurement device), track bicycle
with engines, etc. '
4) Coordinétion of the work with -other different technical
fields.
(3) Track maintenance group 1) Execution of various inspections
2) Supervison of work by contractors
3) Execution of acceptance inspections
Contractor A * Execution of track maintenance based on cbntract,
measurement and collection of data of the specified
locations ‘
Contractor B * Execution of track inspection by High Speed Track

Inspection Car.
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(@ Summate the moment for longitudinal and lateral.
Longitudinal: £({Wn X Xn)
Lateral: Z(Wn X Yn)

@ Divide the longitudinal summation by half of bogie center.
And divide the lateral summation by half of track gauge.

Example :

®  Objectl WI1=100kg Xl=-4.6m YI1=04m
Object2 W2=250kg X2=-41m Y2=-0.5m
Object3 W3 =400kg X3=-2m Y3=0.Im
Objectd W4 =200kg X4=1m Y4 = 0.6m
Object5 W5=300kg X5=4m Y5=0.6m
Object6 W6=400kg X6=3m  Y6=-0.4m
Distance between bogie center: 7.77m

' Object | Weight | Longitudinal | Lateral Longitudinal | Lateral
Dimension | Dimension | Moment | Moment -
1 100 46 | 04 | -460 40
2 250 -4.1 . -0.5 -1025 _-125
3 400 -2 Rl 0.1 .-800 40
4 200 1 06 200 120
5 300 4 0.6 1200 180
6 400 3 _-04 1200 -160
© :
Longitudinal moment:
-460 -1025 -800 +200 +]200 +1200 = 315(kgm)
Lateral moment:
40 -125 +40 +120 +180 -160 = 95(kgm)
@ Loading balance
Longitudinal: 315/(7. 77/2) 81.08kg
Lateral: 95/(1/2) = 190kg

Load on right bogie is 81.08 kg heavier than load on left bogie .
Load on upper wheels is 190kg heavier than load on lower wheels.
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Q1o
In the event of train derailment, only one or two bogies of middle coach among one train
length. Which are the most possible factors for this derailment?

Most possible cause is applying brake only on locomotive. When brake is applied on
locomotive and not applied on other coach compressive coupler force is applied on the
coach. Car body center is not parallel to track center because of slack between track and
coupler is oblique to car body. Lateral direction component of coupler force will increase
the lateral pressure of wheel and it might cause the derailment. :
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an

| The factors should be care on bugies of coaches:

When there is unbalance of spring (especially in primary suspensmn) there w1ll be
unbalance in wheel load. Wheel load shall be measured when coach is constructed or after
over hall and if there is unbalance it must be improved by shimming. If unbalance is too
blg and cannot be improved by shimming it is considered that spring is deteriorated and -
sprmg shall be replaced.
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Q12

-The factors should be care for preventing of derailment on curves.

(1) From the view point of rolling Stock
In the curved track lateral pressure will increase in following cases.

Outer rail:
Compressive coupler force when braking or pushing
Centrifugal force when train speed is high
Attack angle of wheel and rail
Rotating resistance of bogie
Inner rail:
Tensile coupler force when locomotive is accelerating
Tilting by cant when train speed is low
Attack angle of wheel and rail
Rotating resistance of bogie

Also wheel load will decrease in following cases.

Qutet rail

Tilting by cant when train speed is low
Uneven rail height at transient curve where cant is gradually changed

Inner rail:

Centrifugal force when train specd is high
Uneven rail height at transient curve where cant is gradually changed

Track shall be properly maintained based on maintenance standard.
Train speed shall be properly controlled.

(2) From the view point of track engineering

@

® ®

Maximum allowable speed should be observed
In case of JR (G=1067mm)

Balanced Cant =Cm + Cd =8.41% - V=" ..‘:.".’E_....‘f‘.?ﬁ

where Cm = Real cant (inm), Cd= cant deficiency (mm), V=train speed (km/h), R= radius of
curve (m). _
In case of JR, Cm max=105mn, Cd max =50mm (general vehicles)

then, Vmax= J%%mﬂjﬂ

In case of R=400m,'Vmax=86km/h

The maximum speed for respective curve should be observed.

In case of MR, track gauge =1000mm, so the formula giving the maximum speed should be
different from that for JR.

Slack should be given to the curved track as specified by the Technical Standards of MR

Track irregularities should be within the allowance values specified by the Technical Standards.
In case the track irregularities of horizontal and vertical alignment, cross levels, gauges are
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very large, lateral force to the raif given by the wheel flange will become large, leading to
climbing derailment. ‘

Length of transition curves should be provided according to the Technical Standards.

In case of JR, L 2400Cm,

" where L =transition curve length (m), Cm=real cant (m)

This length is required for preventing derailment due to 3-point support of wheel flange by rail
on the transition curves.

Also track irregularities should be kept within allowable limits specified by Technical Standards.

In the section where the sharp curve and steep down gradient are superposed, derailment is apt

to occur. Accordingly in such sections the guard rail should be installed as explained in slide No.

27., 28 of the PPT used for presenting the “Recommendation on Technical Standards of MR”
with respect to Manual of Engineering Dept (MED), Chapter IV, Permanent Way I (Material
and Theory).
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For Signaling and Telecommunication Depariment, they have requested that to pro'pose
and discuss in coming workshop, the adaptable organization aligning with new system
and instruments apply in Yangon Mandalay Rail-line development project.

First of all, it should be mentioned that a required maintenance system can be
determined based on the contents of the rehabilitation/modemization of Y-M Line.

Ordinary laborers and skilled laborers grade 4 and 5 deployed at respective stations
should be trained so as to have more professional electrical knowledge to cope with
modemization of signalling/telecom. facilities from mechanical/wire type to electric
type. In case the ordinary laborers and skilled laborers grade 4 and 5 are trained to
become such electrical staff as to be able to understand how to deal with the modernized
facilities and to implement adequate maintenance work, the present maintenance
organization of MR is applicable to maintenance of the modernized facilities.

Among the trained ordinary laborers and skilled laborers grade 4 and 5, some capable
members should be selected, and should be further trained to become junior engineer 3
who should play a role of managing ordinary laborers and skilled laborers grade 4 and 5.
They should be organized to form [Maintenance Center], a maintenance organization
which implements necessary inspections and maintenance works, and keeps the
signalling/telecom. facilities installed at every station in uniformed good conditions.

Then a Division managed by Divisional Engineer, Assistant Engineer, and Junior
‘Engineers 1 or 2 should be established for supervising /managing the Maintenance
Centers under the jurisdiction of the Division. Division will function for distributing
necessary budget and staff among Maintenance Centers, and for supervising
Maintenance Centers so as for them to implement necessary maintenance work

adequately.

The above-mentioned organization recommended for MR signalling/telecom.
maintenance is based on the maintenance organization practiced by the cumrent Japanese

Railways Companies.
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Electrified signalling/telecom. facilities will require less maintenance work than the
mechanical/wired facilities. However, among the electrified facilities, track circuit,
electric switch machine, and locking device of turnout making use of electric circuit will

need daily and close inspection and maintenance. Especially with respect to these

facilities, Maintenance Center as a whole should grasp the conditions of all the facilities
in its charge, and they should be maintained by all the members of Maintenance Center.

Facilities installed at each station should be maintained not only by the staff deployed
at that station, but also should be maintained by other staff of the Maintenance Center,
- namely should be maintained from the various points of view, resultiﬁg in ensuring
uniform level of maintenance. Staff should be given intensified training for the
maintenance of these facilities, and should try to maintain them as a part of the system,
in close cooperation with the track maintenance staff.

Among the signalling/telecom. facilities/equipments to be increased newly, warning
devices at the level crossings need daily inspection and maintenance. They are
sometimes damaged by the pedestrians. Without appropriate inspection and
maintenance of these warning devices at the level crossings, some large accidents may
occur, resulting in exerting unfavourable impact on MR!

Ordinary laborers especially for maintaining warring devices installed at level crossing
should be newly recruited, although the required number of them should depend on the
number of modernized level crossing. Thesé recruited ordinary laborers should be
placed under the command of Maintenance Center. In recruiting these new ordinary
laborers for maintenance of warning devices at level crossing, 1t is suggested that you
should choose able ones among the laborers engaged in the modemization work of Y-M
Line.

It is expected that OCC equipment will be increased hereafter. In this regard, in order
to manage OCC, the post of [Signal Dispatcher] should be established, who manages
the central device of OCC and gives various instructions to Maintenance Center with
respect to maintenance of signalling/telecom. facilities installed at each station.

The fundamental role of the Signal Dispatcher should be the management of OCC, and

in the future he:should also play a role of coordinator for Maintenance Centers within
his Division; and after the installment of the centralized monitoring egquipment of
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signalling/telecom. facilities, he should monitor the situations of the signalling/telecom.
facilities by using the centralized monitoring equipment, in order to detect the
malfunction of the facilities and to give necessary maintenance instructions.

(We attach here the current maintenance organization chart of signalling/telecom.
facilities for each Division of MR, and also the recommended maintenance organization
of signalling/telecom, facilities corresponding to the modernization of Y-M Line,
prepared with dué consideration on the experiences of JR Group.)

Lastly we would like to suggest that MR should continue the study on the appropriate
maintenancé organization for the rehabilitated/modernized signalling/telecom. facilities
of Y-M Line, which will take the concrete shape gradually hereafter.
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Appendix8-2 Summary of Discussions Made during the summarizing Workshop for
Recommendation on Technical Standards and for Drawing up Short-,
Medium-, Long-term railway Facilities Improvement Plan

1. 1st day, 15th December, 2014

Q1-1. (Dr. Kuroda’s presentation, Page 38)

4 JRs in Honshu are in the black but some JRs outside Honshu are in the red (deficit
operation). Is the ﬁti]ization rate of the latter low? Even if some JRs in the red cannot
make up the deficit by interest of management stabilization fund, why don’t you close
these lines? I'd like to know the reason that they are not abohshed.

Al-1. (Dr. Kuroda) ,

Just because of being in the red, we can’t abolish the railways. As the railways have the
characteristics and role different from the road transport, the railways are required for
economic development of the country. Railways contribute to Japanese economic

development even if they are in the red.

Q1-2. (Mr. Takami’s presentation, Structure 6&7)

Ahout financial situation, was JNR in the red for 16 years?
Al-2. (Mr. Takami) .
Yes, JNR was in the red for 16 years, from 1963 to the privatization as shown in Mr.

Kuroda’s presentation page 43.

Q1-3. (Dr. Kuroda’s presentation, Page 26)

Is the cant given to rail? Do train ears have the cant?
A1-3. (Dr. Kuroda) -
Yes, there i1s the cant given to the. rail. Train car has spring, the body 1s slanted due to

the centrifugal force on curve line.

Q1-4. (Dr. Kuroda’s presentation)
In Japan, the total route kilometer of meter gage is longer than that of Shinkansen by

10 times. How fast is the meter gage?

Al-4. (Dr. Kuroda) _ : .
On the meter gage, the maximum train speed is 120km/h~130km/h generally, or
160km/h in a-specific section. JR uses 2 kinds of the gage, 1067 mm and 1435 mm.
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Q1-5. (Mr. Kuroda’s presentation)

In Japan, as for the personnel 4 or 5 men are deployed per 1 km, while in Myanmar it's
about 3 men. How many personnel are required per 1 km in the present situation of
MR?

A1-5. (Dr. Kuroda)

I can’t answer quickly about the exact number of the required personnel. By introducing

the new technology, you can reduce the number of required personnel. JR outsources the
major part of track maintenance work (construction) to private companies and this

system is effective for reducing the required personnel.

2. 20d dgy, 16th December, 2014

Q2-1. (Mr. Ishikawa’s presentation)
In Myanmar, railway track has the longitudinal and vertical gap between rails, and

then the resistance would increase more. Should we calculate with consideration of

these gaps?

A2-1. (Mr. Ishikawa) ,
In Japan we don’t consider of these gaps. If any, those are negligible small compare to

- other resistance.

Q2-2. (Mr. Ishikawa’s presentation of “Tractive effort (Locomotive) and Tractive effort
curve (EMU)” )
If the trains’ speed increases, its traffic effort value will become “0”? And what is the

value of speed its traffic will be close to “0”?

A2-2. (Mr. Ishikawa)
. Actually speed doesn’t increase so much because the running resistance is being applied
during running. Therefore tractive effort never becomes “0”, For example, even the case

that train is running on down slope and become very high speed, tractive effort never

becomes “0”.

Q2-3. (Mr. Ishikawa’s presentation of “Calculation of brake distance”)

How do you calculate the idle running time as 2 second?
A2-3. (Mr. Ishikawa)

Actually, the running time is set based on experiment date. It can be calculated from

diameter of pipe, length of pipe etc. but it is very complicated.
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Q2-4. (Mr. Ishikawa’s presentation of “Calculation of brake distance”)
In Japan, all of the trains including Shinkansen, subway and other trains can stop on
the determined position of plat home “exactly”. The precision depends on the result of

accurate calculation, the high-performance machine or the driver’s experience?

A2-4. (Mr. Ishikawa)
It depends on the driver’s skill (practice and experience). Because the brake shouldn't be
kept a constant force for speed decreasing, it's necessary for drivers to raise or to lower

the brake force until train stops exact location.

Q2-5. (Mr. Ishikawa’s presentation of “Calculation of brake distance”)
In Myamhar train, passengers would be shaken very much when the brake is working,

but it doesn’t happen in Japan. Why is it?

A2-5. (Mr. Ishikawa)
In Japan, train has load compensation system for braking so that deceleration is same

according to brake command either train is full loaded or empty.

Q2-6. (Mx. Ishikawa’s presentation)
In the calculation of gradient resistance, weight is multiplied by gradient. Isn’t it

necessary to consider of the gravitational acceleration “g” ?

A2-6. (Mr. Ishikawa)
The unit of gradiént resistance is kgf in this case. When representing the force as N, it
should be multiplied by “g”. ' '

Q2-7. (Mr._ Ishikawa’s presentation)

When curve and gradient exist at same location, cufve resistance and grade resistance
will be applied. In this case how to calculate the train resistance? Can we calculate the
train resistance by adding the two simply or “do any synergism effects by the

combination of the two?

A2-7. (Mr. Ishikawa)

In case of like that, you just calculate adding curve resistance and gradient resistance.
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3. 3+ day, 17t December, 2014

Q3-1. (Mr. Takami’s presentation, P5)

For example, in the situation that Deck garter is 18 m, how fast do we set the maximum |

speed?

A3-1. (Mr. Takami)
When the bridge condition is sound, it isn’t necessary to set speed limit regardless of the
kind and length of bridges. If any erosions, there is a possibility that proof stress

decreases. Therefor speed limit often is set after inspect in detail.

Q3-2. (Mr. Takami’s presentation, P5)
The reason to ask the earlier question is that there are many 18 m bridges in Yangon to
Mandalay and the trains of 100 km/h pass through the bridges. We need to know that

for passing the trains, we should repair the bridges or not.

A3-2. (Mr, Takami)

" First of all, it’s necessary to do assessment and judge the safety from detail inspection.

Q3-3. (Mr. Takami’s presentation)
In south area of Myanmar, we re-paint the bridges near sea in tar once two years, is it

OK? We use weaved hemp soaked in tar and pinch it to bearing to protect cracks.

A3-3. (Mr. Takami)
It’s necessary to watch carefully and take action because the number of trains increases
" in the future and the maintenance way probably change. According to related thesis, it

is said that re-painting once f01_: 6-7 year is appreciate.

Q3-4. (Mr. Takami’s presentation, about SK type)

| In Myanmar, there are cases that we construct Square type beam diagonally not Skew

type beam. Are there structural problems?

A3-4. (Mr. Takami) ,
It’s necessary to pay attention for it like Skew type. Checking is important because once
a crack occurs, it becomes wrong soon. Especially, it’s important to inspect around

bearings.
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Q3-5. (Mr. Matsuo’ presentation, about payment)

We want to know about payment, especially mid-term payment.

A3-5. (Mr. Matsuo)

Basically we don’t pay in advance, exceptionally in the case where the period of
construction is long, we conduct mid-term payment.

In contract, mid-term payment is allowed to be conducted once in half-year. However
the proceeding is complicated, normally we conduct work progress control and mid-term
fnayment once a year, one. month before of March (closing account). In that time, the
contractor reports the present work progress to JR East. Then, JR pays the finished
portion to the contractor. Actually 10% of the total contract money is withheld, JR keeps
it and pay it at completion of the construction. And in the contract, for 10 years after

finish of construction, the contractor should be responsible for troubles of construction.

Q3-6. (Mr. Matsuo’ presentation of 20d day) _ )
At the acceptance inspection, what dose taking photos mean? In Myanmar we finish

only sign on papers.

A3-6. (Mxz. Matsuo)
Tt means the confirmation for quality. Inspectors check the quality of construction in the
photos. It's important to record the process of construction. After getting all records, JR

pays money to the contractor.

Q3-7. (Mr, Matsuo’ presentation, about the acceptance inspection)

How do you do the acceptance inspection of reinforcement bar?

AS-7. (Mr. Matsuo) A
Mill sheet is issued by manufacturer. Normally we accept the Mill sheet and receive
reinforcement bars. But when these need structural calculation, sometimes we conduct

detailed inspection.
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Q3-8. (Mr. Mitani’s presentation)

We have been discussing ATP with the D/D team for the Yangon-Mandalay trunk line alone. As
we have understoed-very well that introduction/utilization of ATP system involves a number of
different divisions, however, we want to include those related to rolling stock additionally in the

discussion from now on.

- A3-8. (Mr.Mitani) 7
The D/D team members for the Yangon-Mandalay trunk line (those in charge of rolling stock, in
particular) have difficulty in estimating the cost to install on-board control units on the existing

rolling stock, You are advised, therefore, to have a meeting with those in charge of rolling stock.

Q3-9. ( Mr. Mitani’s presentation)
The wayside coils are fixed on PC slecpers in the ATP installation plan. Are these PC sleepers of

special design/manufacture? Can’t those existing in Myanmar be used in place?

A3-9. (MrMitani) . ,

The wayside coils are fixed by using dedicated PC sleepers with pre-drilled bolt holes, as this
design ensures easier track maintenance. Bolt holes can’t be drilled, however, on the PC 7
sleepers manufactured in Myanmar. In installing a wayside coil between sleepers, we use a
special fitting metal in Japan. To follow suit in Myanmar using cxisting PC slecpers, design a
special fixing metal by referring to the precedent case in Japan. As this coil fixing system makes
it difficult to provide track maintenance services, however, you are advised to consult the Civil

Department in advance on its introduction.

Q3-10. ( Mr. Mitani's presentation) _ _
Regarding the ATP introduction plan for the Yangon-Myanmar trunk line, we understand that

ATP is activated when the home signal indicates a red aspect. However, home signals indicate

yellow and blue aspects as well. Does ATP check train speed in indicating such aspects?

A3-10. (Mr.Mitani) ' .

When a home signal indicates a yellow or blue aspect, it doesn’t check train speed or sound an
alarm, as the block section thereunder is guaranteed. The ATP action of the home signal changes
according to its aspect. The aspect of the related distant signal also changes accordingly.

Therefore, there are no problems consequently.
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Q3-11.{ Mr. Mitani’s presentation)
In case a wayside coil has been destroyed or stolen, does the system function on the safety side?
Are there any alarming devices to notify relevant station masters or other responsible personnel

of the abnormalities of the system?

A3-11. (Mr.Mitani) ,

ATP is designed based on the concept of fail-safe in the same way ﬁs signaling equipment. In
case an ATP cable has been stolen/cut or a wayside céil has failed, épeed check isAilnplemented K
_as the aspect of home signal is red, thereby guaranteeing that the system doesn’t function on the
dangerous side. As maybe apprehended, however, the system doesn’t function normally nor
implement speed check, in case whole a wayside coil has been stolen.

As the ATS-S system of Japan is nothing else but mere a backup system for signal equipment, it
doesn’t have a failure monitoring function. Despite that, however, a failure can be detected in
case one has occurred, as it results in some abnormality or others on the rolling stock side. In
case a failure monitoring function is required in introducing the system into Myanmar, you are
advised to discuss it with Japanese designers minutely and incorporate the results into-the

specifications.

Q3-12.( Mr. Mitani’s presentation)

We have understood the protebtive function fequired for home signals. Violation of starter

signal by departing trains at stations is equally dangerous, however. Isn’t it necessary, therefore,
to install ATP for starter signals in the same way as for home signals? If necessary, please record

to that effect in the minutes in order to urge its introduction.

A3-12 (Mr.Mitani)

It is wonderful for you to have noticed it. As accidents often occur in Japan due to starter signal
violation, we are installing ATP for starter signais as well. Please discuss whether ATP is
necessary in Myanmar among different divisions based on the results of this workshop. We will

record the discussion at this workshop in JICA’s report and reflect it in the study.

Q3-13.( Mr. Mitani’s presentation)
Shall ATP be installed as well for starter signals at the Yangon Central station?

A3-13 (MrMitani)

We aren’t affirmative in the grant aid project. However, the Yangon Central station should be
installed with ATP for starter signals in its yard, as it handles a number of trains. Please consult
with the experts in different teams, therefore, on the most appropriate improvement projects for

that purpose.
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Q3-14. (Mr, Mitani’s presentation)
Are there any points the Civil Department shall observe regarding the maintenance of ATP after

installation?

A3-13 ‘

To transmit the signal conditions,-metal cables for ATP wayside signal coils are laid close to or
to cross rails. In track maintenance work, the cables are often erroneously cut in Japan. To
prevent such mishaps, attention s;hall duly be paid in cable Ia&ring work, therefore. |
Furthermore, the S&T Department shall (1) by all means ndtify the Civil Department of the
execution of rail-crossing or close-to-rail cable laying work, (2) make it thoroughly known |
among track maintenance workers and (3) make every effort to prevent accidents. The Civil
Department is advised to prepare a ledger to control ground portions around the rails based on
the information. When new facilities and systems are introduced increasingly in such a manner,
linking between different divisions shall be strengthened accordingly. Each division is required
to have discussions within its organizations on the above issues including the results of this

workshop.

4, 4th day, 18th December, 2014

Q4-1. (Mr. Ishikawa’s presentation)

In Japan, the brakes of a train work at the same time. However in Myanmar, the effect
of brake is different between left and right wheels. Will this unbalance cause the
derailment?

And because Myanmar has not enough spare parts, we cannot repair the brake system
totally at the same time. So old parts and new parts are mixed in same car and it may
cause the unbalance of brake effect.

Our situation is different with the one of Japanese, how do we solve?

A4-1. (Mr. Ishikawa)

In a passenger coach all brake shoes are linked and all brake shoe will work at the same
time. If one brake shoe is defective all the brake shoes will not work. Therefore it will
not happen that brake is applied only one side and the other side is not applied.

I cannot answer it without checking the trains actually.
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Q4-2. (Mr. Ishikawa’s presentation)
When the gaps between brake shoe and wheel is different between right wheel and left

wheel, will it causes the accidents when running on the curve?

A4-2. (Mr. Ishikawa)

In the coach brake shoes are linked and will be applied all the brake shoe evenly. It’s
.impossible that only one side of the brake shoe works. Even if one side of brake shoe is
blockéd by something and onlf; the other side of brake -shoe works brake force will be

app-]ied for both wheels because wheels are connected by axle.

Q4-3. (Mr. Ishikawa’s presentation)
Alocomotive has 3 bogies and the brake of 2 bogies 3 don’t work. In such situation is the
derailment happen at the location where gradient and curve because the brake effect is '

unsufficient? We had experience that when brake is applied only for locomotive wagon
in the middle had derailed.

A4-3. (Mr. Ishikawa)

Such case (applying brake only locomotive) is not good but it isnt the only reason,
probably other reasons are considered. ) '

(Mr. Kuroda) _

In Japan we use the derailment prevention guard to protect derailment at the location
where the descending grade is superposed on the sharp curve, because derailment is apt

to occur at such locations.

Q4-4. Mr. Ishikawa’s presentation P11)
Which type is this brake shoe? - '

Ad-4. Mr. Ishikawa)

It’s type of cast iron.

Q4-5. (Mr. Ishikawa’s presentation)
In Myanmar, It is told that a two-axle car shall not be coupled between bogie cars

because this formation causes derailment easier. Why is this?

A4-5. (Mr. Ishikawa)
Generally probability of derailment is higher in two-axle car than bogie car. But there
is no technical reason that possibility of derailment becomes much- higher when

two-axle car is coupled between bogie cars.
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Q4-6. (regarding the observation of train in station)

How did you think about observing the train?

Ad-4. (My. Tshikawa)

Asfaras] observed, brake system is not working in the all the passenger cars’. Brake
is not partially applied in a car. Also I observed that many oil 'dampers installed in
bolster are not working. Some are attached with big gaps and some of the attachment
are broken. It necessary to improve oil damper because oil damper is esséntial parts

for riding comfort.

Q4-7. (regarding the observation of train in station) ,
What percentage of accident happe-ning do you think by observing the train?

A4-7. (Mr. Ishikawa) _ ,
It is impossible to answer what percentage, but the situation that brake is applied only

for locomotive is very dangerous and easy to cause derailment.

Q4-8. (Mr. Ishikawa’s presentation, Centrifugal force) -
In the slide centrifugal force is calculated as 2500N for one wheel. How much the

critical value?

A. (Mr. Ishikawa) .
In this case wheel load is 3.75t and 2500N is equivalent to 0.25t. Derailment factor -
Q/P is about 0.067. We can say that it is still very safe level just considering the

centrifugal force but many factors shall be considered in the same time.

Q4-9. (Cant)

Please teach how to calculate setting value of cant?

A4-9. (Mr. Ishikawa)

Cant or super elevation is applied for safety and ride eomfort. Ideal case is direction of

" resultant force of gravity and centrifugal force is perpendicular to vehicle floor. But
train is not running in same speed. Value of cant will be limited so that when trains
is stand still vehicle will not turn over to inside even there is wind from outside and

passenger will not feel uneasy.

(Mr. Kuroda) ‘ ,
JR sets the values of the max cant and the maximum cant deficiency. About this topics,

please confirm the previous text book.
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Q4-10. (Mr. Ishikawa’s presentation)
When there is gradient the trains are easy to slip or derail, how should we drive it?
For example, the situation that brake is available only locomotive and 10 passenger

cars are coupled and speed is 40km/h, is that dangerous?

A4-10. (Mr. Ishikawa)
In any case brake shall be applied for a]l cars. But Jf not it depend on the effect of brakes,

and applying strong brake is dangerous.

Q4-11. (Mr. Ishikawa’s presentation)
When there is gap between couplers and emergelicy brake is applied, there will be

imp'a'tct on couplers. Will it causes derailment?

Ad-11. (Mr. Ishlkawa) ,

When there is gap at couplers there will be speed difference between two cars When
brake is applied. The kinetic energy will be emitted and changed to coupler force when
couplers hit each other until speed of two cars become same. Duration is very short

but value is big therefor there is possibility to cause derailment.

Q4-12. (Brake)
Is it dangerous to brake powerfully by judging that the pomt needs sharp downward
slope actually at the point of gentle downward slope? Therefor is it dangerous to judge

the force of brake by drivers’ sense because of leading slip accident? What's the solution?

A4-12. (Mr. Morihara)
The countermeasure is to educate the driver how to set the operation of brake according
to grade and car’s performance. If it’s impossible, the speed should be decreased for

stopping soon at the position long distance from the slope.

Q4-13. (Brake)
. | In Myanmar, the junior of two drivers plays the role to pull emergency brake. How is |

Japanese rule?

A4-13. (Mr. Morihara)

In Japan, only one driver operates a train.

Appendix 8-2-12

A-8-6-140




Q4-14. (Brake)

How situations the drivers can use the emergency brake in?

A4-14. (Mr, Morihara)

In Japan, when drivers noticed the dangerous situation by themselves, they can use it.
Normally the operation manual of brake is prepared by each office. A driver need
practices of driving before he can drive by himself. The way to brake depend on the

geographic situations, therefor it’s impossible to decide the regular distance at starting
brake,

Q4-15. (Delay)
Sometimes long distance irains are delayed. In Japan, when trains are delayed, where

do drivérs contact with?

A4-15. (Mr. Morihara)
We contact the operation control center. In Japan, because radiotelephones is equipped

with trains, drivers can contact that center directly.

Q4-16. (The experience of driver skill)
Our MR needs the improvement of driving skill to increase speed, So please give us the

advice from Japanese skill.

A4-16. (Mr. Morihara) _

In Japan, the know-how in driving is transmitted from senior colleague to junior. It’s
important to transmit the know-how. For example, on which point do you need to pay
more attention? And it’s necessary to be careful about driving crossing the level crossing
because that has much crosging of cars or pedestrians just before the passage of the
train and so on. We share such-risks. These risks should be protected by receiving

guidance, regular meeting and information exchange among the drivers.

Q4-17. (Japanese experience)

Have you ever experienced the derailment accident like Fukuchiyama-line?

A4-17. (Mr. Morihara)

We have never experienced.

Q4-18. (Speed limit)

In Japan, how the speed limit is set?

A4-18. Mr. Morihara)

We set it based on the condition of grade and curve.
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Appendix 8-4 Existing situatioh of GITC

Central Institute of Transport and Communication {CITC) had been officially
established as a training school under former Ministry of Transport and
Communication at Sin Ma Lite Dockyard in Yangon since 1g972.

On 157 July of 1978 , it was shifted to current place of Meiktila Township, and
operated by the name of Central Institute of Transport and Communication
(CITC). :

Automobile Trainings, Railway Trainings and Telecommunieation Trainings have
been conducting there,

On 20" January of 199z, CITC has been placed under the Ministry of Rail
Transportation as the former Ministry of Transport and Communication was
restructured into three Ministries as Ministry of Transport , Ministry of
Communication and Informsation Teclmology and Ministry of Rail Trausportation.

* Since 20% January of 1992, Automobile Trainings and Railway
Trainings have been conducting as the communication training
were excluded In its training programmes.

¢ All training courses of Technical Training Division were not
conducted any longer because the training courses of Basic Arc
‘Welding, Basic Electrical, Course and Basic Fitter Course had been
shifted to Rail Transportations Training Centre(RTTC) of Ywa
Htaung Diesel Locomotive Factory. ‘

* Simillary, Automotive Mechanics Courses had not been carried on
in 2006 and Driving Courses in 2010-2011 because of no longer
sending of trainees from Road Transport Corporation(RTC).

» At present, CITC continues to open just for Rail Training Courses.

.;\ppondi x 8-4-1

* To tain and cultivate service personnel to be effectiveness and
efficeciness in moral, discipline and high operational capacity for
land transportation service sector of the state.

Obj ectives

* To train the service personnel to be skifled in their trades in accord with the
proceduers of working manual and to keep abreast of advanced technologies.

* To train the service personnel to be skilled in management and to use of their
ahilities by using effectively and efficiently the combination of capacities in
hand.

* To train the service personnel to understand the present national political
cause and to gain smooth public relation.

* To train.the service personnel understanding ongoing democratization
govermment system and policies, rules and regulations, and e‘advanced
technologies, and to be able to manage skillfully in actual implementations.

Procedures

¢ Conducting the training courses for instructors, staffs and
trainees in order to develop their techniques and work-field
skills, and to keep right perception on morale and discipline.

* Arranging excursions to work related factories, mills and
training courses for the sake of exposure not only to be skill in
their work-fields but also apart from theory.

Appendix B-4-2
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* Conducting the training courses, under the guidance of Ministry, which
are actually needed for the service personnel who are serving in the
various departments of the Ministry of Rail Transportation.

¢ Implementing the Skill Training Courses for the service personnel such -

as Induction Training Courses,Skill Upgrading Training Courses,
Retraining and Apprentice Training Courses accordingly.

+ Arranging scholarship programme for .service personnel in order to
develop job-related skills and understand well on advanced
technologies, and cooperating with international training institutes.

56.6%

Appendix 8-4-3

4-2015 Opening of Training Courses
(until 15th Oct; 2014)
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1 3ayeeks |

¢ Total Courses, can be conducted. (42) kinds

* Tistructors’ responsibility (71.671)%
for all Courses
* External Instructors’ responsibilit (28.33)%
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* Plan of Training at CI'TC for 2014-2015

The CITC has train 500 to 700 staffs of Ministry of Rail Transportatioﬁ every year

blanning of training course for 2014- 2015 are-

Sr Training course Frequency Term Person
i (week)
15 | Train Guard Special Course 1 5 15
16 | Electrical and  Mechanical  Engineers 1 16 15
(Apprenticeship) Course .
17 | Guard Inspector Course 1 6 15
18 | Locomotive Drivers Course ‘ 1 20 25
19 | Assistant Locomotive Drivers {Grade II) 1 12 25 .
Course
20 | Locomotive Drivers (Shunting) Course 2 12 39
21 | Traction Motor Maintenance 1 1 10
Total 22 - 438
Technical Training Department
i | Basic Electric Course 1 15 19
Total 1 - 19
Grand Total 30 - 585

Sr Training course Frequency (:Z::) Person
Training Literature Department
1 General Management and Leadership Course - 1 4 19
2 | Management (Supervisor) Course 2 [ 44
3 | Computer Course;-
a)  AutoCAD Course 1 15 8
(b) Office Application & DTP Course 2 11 38
Total 5 - 77
Automobile Training Department
1 | Basic Driving and Repair Course 1 11 14
2 | Basic Driving and Repair Course (Transport and 1 8 25
Planning Department)
) Total 2 - 39
Training Aids and Store Department
1 | Store Keeping Course 1 10 12
- Total i - 12
Railway Training Department
1 | Junior Engineers Rail Road(Apprenticeship) 1 34 22
Grade IV Course
2 | Junior Engineers Rail Road Grade 1III 1 14 15
(Refresher) Course
3 | Railroad Tracks Employee Course 1 5 11
4 | Diesel Locomotive Repair Course 1 10 15
5 | Diesel Electric Locomotive Repair Course 1 10 15
6 | Coach Inspectors Technicians Grade IV Course 1 16 15
7 | Assistant Station Master Course 1 18 14
8 | Assistant Supervisors (Guards) Basic Course 1 8 29
9 | Assistant Supervisors (Guards) (Refresher) 1 5 15
Course
10 | Second Supervisor (Number Taker) Course 1 6 28
11 | Station Masters (Refresher) Course 1 8 20
12 | Second Station Masters (Apprenticeship YCourse 1 30 60
13 | Train Guard Special (Refresher) Course 1 5 15
14 | Station Clerk and Ticket Collectors (Refresher) 1 5 20
Course :
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Other miscellaneous information of CITC
(1} General

1) Teachers are generally replaced every two years, However teachers of computer continue to stay

=

without being replaced periodically.
2

3} Testof trainees: paper test: should be more than 50 marks for passing the test

~

Teachers are dispatched from the headquariers or divisions of MR

practical training test: judging whether he is successful or net by observation.

4} Trainecs entering the CITC are seleeted by the manageré of MOR
5} Meals arc provided frec of charge. Budget, 500 kyats per day.
Example: Break fast: Chinese dish of fried rice .

Lunch; Soup, vegetables, rice

Dinner: Meat, vegetables, rice
After completion of a training course, a completion cerificate is granted to a trainee, Cerlificates
are necessary for premotion and without completion certificate, the next advanced training

=

8§

s

course cannot be allowed.
7
8

—

Any trainings for new comers to MOR are not provided.
Materials for training including text bocks, and mock-up are prepared by CITC and authorized
by the headquarters of MOR

—

(2) Practical training

1} Training of welding
There is a welding training room where trainces of Basic Course and Advance Course are
trained about welding techniques: gas welding, are welding. With respect to welding training,
30 % of training by lecture and 70% by practical training. ‘

2) There is a machine laboratory where trainees of Basic Course and Advance Course are trained
about machining, With respect to machining training, 40 % of trzining by lecture and 60% by
practical training for Basic Course, and 50 % by lecture and 50 % by practical training for
Advance Couse.

3) Training Equipment
a} Tablet blocking equipments installed at CITC are broken, so trainees must go to the nearby

stations for practical training.. o

b) Various track materials are displayed in the training room

¢} Training of repair of locometives is exccuted at RTTC, and trining of operatien of
locomotives is exceuted at CITC.

d) With respect to assistance by foreign countries for training equipments, China and India are
extending their cooperation. '

¢) Practical Iminingtraék )

Training of various track maintenance works are provided here, including assemble of
wmouts, replacement of rils and sleepers, Irack inspection. However, training of rail
welding and large sized track maintenance machines are not implemented here.
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PROJECT ON IMPROVEMENT OF
SERVICE AND SAFETY OF RAILWAY
IN MYANMAR

Two Subprojects Composing the
Project

The Project consists of two sub projects:

(A) Based on analysis of causes of accident and low
service level, recommendation on technical
standards relating to administrative and
maintenance aspect and drawing up railway
facilities improvement plan to improve service
and safety level

(B) Technology transfer of track maintenance
technology to improve the level of service and
safety through implementation of the Pilot
Project
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Progress of the Subproject A

Table 5.1.1 Working Plan schedule

Major Activities of Subproject A and
Major Outputs (1)

Items Contents
5.1.2 Organization of Table 4.1
(1) Establishment of Counterpart Team Progress Report, March
Organization to collect 2015
information
(2) Present status of Safety  Analysis of MR statistics Appendix 8-1, Progress
and Service level of MR and preparation of Report March 2014

“Present Situations of
Safety and service Level of
MRII
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Major Activities of Subproject A and
Major Outputs (2)

Items Contents
5.1.3 Guidance and Execution of Training program of Details of Training
familiarization of the cause analysis of accidents/low Program are described in
analyzing technique of the service level and establishment of Progress Report, May
causes of accident and low countermeasures (Feb. 10 — 28, 2014
service level 2014)

(1) Class room lecture of text book = Text Book distributed

JICA experts explained the past among MR experts

accidents and their countermeasures,

and the measures for improvement

of the service level in Japan .

Discussions between JICA lecturers

and MR participants. Major advices

to MR by JICA experts. JICA experts’ advices,
Progress Report, May
2014

Major Activities of Subproject A and
Major Outputs (3)

Items Contents
(2) Workshops
1) The purpose of the workshop
To make MR experts be familiarized with Summary and details of
analysis of causes of accidents and low comments and advices by
service levels and establishment of JICA experts are given in
countermeasures. MR experts by themselves Appendix 2-1 of Progress
tried to analyze the causes of actual MR’s Report, May 2014.

accidents and low service levels and to
establish the appropriate countermeasures.
2) Discussion between MR experts and JICA
experts on presentation by MR experts.
JICA experts made comments,and also
presented advices to MR experts regarding
major issues identified through discussion.
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Major Activities of Subproject A and
Major Outputs (4)

Iltems Contents

3) Comments of training program by MR The answers to each

participants. In order to find out the question by MR

major response of MR experts to the participants are shown in
Training Program ( the lectures by JICA Table 2.4 of the Progress
experts and Workshop), the questions Report, May 2014

were asked to each MR participant.

(4)Training for measurement of train The details of the training
vibration of measurement of train
In order to make MR experts to be vibration are presented in
familiarized with how to apply the [Vibration Measurement

vibration measurement of train to control Report] included as a part
of track maintenance and improvement of of the Progress Report,
vehicle performance, JICA experts May 2014.

instructed measurement and analysis of

actual Train Vibrations on Feb. 27, and

28th,

Major Activities of Subproject A and
Major Outputs (5)

Iltems Contents

(5) Investigation of Customer’s The details of the
Satisfaction Level of MR passenger interview survey and
transport the result of the analysis
In order to investigation customer’s of the answers to the
satisfaction level of MR passenger questionnaire are
transport, interview survey was summarized in th
conducted on March 4 to 7 2014, Progress Report, May

between Yangon Station and Nay Pyi Taw  2014.
Station on Yangon-Mandalay Trunk Line

3 kinds of train and class, "Express Upper",
"Express Ordinary" and "Local", were

targeted and at least 120 passengers were
sampled for each train kind/class.

For interviewing, a questionnaire

consisting of 20 questions was prepared.
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Major Activities of Subproject A and
Major Outputs (6)

Items Contents

5.1.4 Recommendation (1) Collection of Major Technical

on technical standards Standards of MR

relating to JICA Experts collected the relevant major

administrative and technical standards relating to safety and

maintenance aspect to  service level in the respective engineering

improve the service fields.

level and safety
(2) Review of Technical Standards and Appendix 1 [Report of Proposal of
proposal of recommendation Recommendation on Technical Standards of MR
JICA Expert Team made reviews on the and Short-, Medium-, and Long term Railway
collected technical standards and Facilities Plan]( Herein after referred to as
proposed recommendations on these “Report of Proposals”) attached to Progress
technical standards Report September 2014.
(3) Discussion of Report of Proposal by Appendix-2 [Summary of discussion in the
Working Group Workshop for Recommendation on Technical

Report of Proposal was submitted to the Standards and for Drawing up Short-, Medium-
workshop and discussed by the members and Long-term Railway Facilities Improvement
of Working Group for Service and Safety Plan] to Progress Report Dec. 2014
Improvement. Appendix 8-1, Additional Q & A of Workshop,
Progress Report March 2015 2

Major Activities of Subproject A and
Major Outputs (7)

Major Activ
Items Contents

(4) Revision of the Report of Proposal Appendix-1 [Revised Report of

The Report of Proposal was revised as required according to Proposal of Recommendation on

the discussion mentioned in (3) above. Technical Standard of MR and Short-,
Medium-, and Long-Term Railway
Facilities Improvement Plan}, Progress
Report, Dec. 2014

(5) Summarizing Workshop Appendix 8-2 Summary of Discussions

Revised Report of Proposal was submitted to Summarizing Made during the Summarizing

Workshop and discussed by Working Group Workshop for Recommendation on

Revision of the Report of Proposals was very limited, so JICA Technical Standards and for Drawing
Experts made several presentations relating to improvement Up Shot-, Medium-, Long-term Railway

of service and safety of MR in addition to explanation of Facilities Improvement Plan, Progress
Revised Report of Proposals. The agenda is as shown in the Report March, 2015

following Table

Agenda

1. Explanation of Revision of the Report of Proposals

2. Railway Development in Japan

3. Running Performance of Rolling Stock

4. Supervision of Construction Work

5. Maintenance Work for Civil Engineering Railway Structure
6. Supplementary Lecture on ATS etc.

10
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Major Activities of Subproject A and
Major Outputs

Major Activities

(8)

Major

Items Contents
5.1.5 Drawing up of Short-,
Medium-, and Long-term
railway facilities
improvement plan

(1) Setting up the principles

and service of MR, the following principles are set up
1)
2)
3)

Excluding new line construction and improvement of

Outputs

In drawing up Short-, Medium- and Long-term railway facilities improvement
plan (hereinafter referred to as RFIP) from the view point of upgrading safety

Focusing on the rehabilitation and modernization of the existing lines.

international transport

Focusing on facilities relating to upgrading safety and service, but excluding

the facilities relating to economic development, railway business expansion,

or revenue increase
4)
5)

Due consideration on Myanmar Development Cooperation Forum 2013
Due consideration on “Survey Program for National Transport Development

Plan in the Republic of the Union of the Myanmar” by JICA (June 2014)

6

Further the following preconditions or policies have been assumed.

i) Yangon-Mandalay line and Yangon Transit System defined as “Most

Important Lines”

ii) Mandalay- Mitkyna line, Yangon-Pyay line, Yangon-Pathein line and Yangon-

Dawei line defied as “the Next Important Lines”
iii) All other lines defined as “Other lines”
iv) As indicated in the Inception Report,

Shot term corresponds to 2015-2018
Medium term corresponds to  2018-2025
Long term corresponds to 2025- 2045

11

Major Activities of Subproject A and

Major Outputs

Items Contents

(2) Drawing up Short-, Medium-, Long-term railway
facilities improvement plan

Submission to the Workshop, and Discussion by
Working Group for Service and safety improvement

(3) Revision of the Report of Proposal
The Report of Proposal was revised as required
according to the discussion mentioned in (2) above.

(4) Summarizing Workshop

Revised Report of Proposal was submitted to
summarizing Workshop and discussed by Working
Group

(9)

Appendix 1 [Report of Proposal] attached
to Progress Report September 2014.
Appendix 2 [Summary of discussion in the
Workshop for Recommendation on
Technical Standards and for Drawing up
Short-, Medium-, and Long-term Railway
Facilities Improvement Plan] attached to
Progress Report Dec.2014.

Appendix 1 [Revised Report of Proposal of
Recommendation on Technical Standard of
MR and Short-, Medium-, and Long-Term
Railway Facilities Improvement Plan] the
Progress Report, Dec.2014

Appendix 8-2 Summary of Discussions
Made during the Summarizing Workshop
for Recommendation on Technical
Standards and for Drawing Up Shot-,
Medium-, Long-term Railway Facilities
Improvement Plan, Progress Report March,
2015

12
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Major Activities of Subproject A and
Major Outputs (10)

Items Contents

5.1.6 Education / 11 MR experts visited Japan from Oct. 19  Appendix 3 [Workshop Report
training in Japan to Nov. 1, 2014 to attend [Institutional of the Institutional
Management Improvement Course] Management Improvement
Course in Japan] attached to
Progress Report, Dec. 2014

5.1.9 Recommendation Addressed to
Achievement of Overall Goal

The following are the items, the pursuit of the implementation of which will
contribute to further upgrading the safety and service level of MR.

(1) Repetition of the training program and workshop similar to those provided by
the Project, to further promote the relevant technology transfer

(2) Updating and revising the current Technical Standards so as to match the
technical development and modernization of MR.

(3) Modernization of Training Institutes, RTTC and CITC, with respect to training
facilities/ equipments, curriculum etc.

(4) Establishment of a research unit by which fundamental theoretical analysis of
track structure, and rolling stock such as calculation of stress, deformation,
vibration, and fundamental measurements of technical data such as vibration,
stress, deformation, relevant forces,, temperature are implemented.

(5) Establishing the priority of each railway line from the socio-economic point of
views, with due consideration on the recommendation of “Survey Program for
National Transport Development Plan in the Republic of the Union Myanmar”
prepared by JICA (June 2014), and implementing the modernization of each line
step by step based on the established priorities.
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Major Issues of RTTC and CITC To BE
_ Improved (1)
1. Upgrading of RTTC

Major issues to be improved are described below. (It should be noted that RTTC is the training

institute for upgrading the technical skills of the staff working for diesel locomotives)

(1)  RTTC was established with the cooperation of GTZ of Germany, and mainly machineries for
training, preparation of curriculum, training of teachers were offered by GTZ. The RTTC
started the training activities in 1981. Installation of machineries for training was executed
about 30 years ago, so they should be modernized. Now GTZ is under consideration for
upgrading the RTTC, but not yet decided. It is recommended that RTTC should be upgraded
with due consideration on modernization of MR.

(2)  Further the following can be mentioned for consideration.

(a) Facility

Dormitory of RTTC consists of one large room and very old. It is recommended to divide the one

large room into small units for several number of trainees so that their privacy can be secured

and they can study individually at the night time.

(b) Equipments/ Machineries
When a new system is introduced, a mockup for the new system shall also be provided to make
trainees to be familiarized with the system.

Mockup shall also have a function to simulate the failure of locomotives intentionally and
trainees should find out how the failures have happened and learn the procedure to repair them.

15

Major Issues of RTTC and CITC To BE
_ Improved (2)
2. Upgrading of CITC

(1) Future upgrading plan of CITC.
The CITC has the future upgrading plan as shown below.
1) Reviewing and Upgrading the Training Curriculums

e More attractive and practical lectures, classrooms and practice facilities to motivate the
trainees are necessary.

* Recruited excellent new experts and engineers will be trained in near future to cope with the
development of market oriented economy of Myanmar.

e To furnish the teaching and training equipments for the more effective training.

¢ To cultivate the technical know-how of instructors.

* Toimplement the effective training courses by upgrading the existing personnel strength.
* To cooperate with the donor partners.

e Topromote the domestic and foreign scholarship program so that the instructors could
receive advance technology and teaching techniques.
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Major Issues of RTTC and CITC To BE
Improved (3)

2) Requirements of the CITC for Training Equipments

Desktop Computer Class Room 40
Sets, Furniture Fully Equipped 1-Lot 40- Nos
Accessories

Locomotive Driving Simulator(Full

Cab)

Multimedia Class Room PC 30 Sets+

Furniture + Fully equipped  1-Lot 30-Nos

1-Set 1-Nos

Audio,Video Accessories

Training for Automotive Vehicles
7-Nos 7-Nos
( Saloon,Wagon,Van)
“ Digital Ultrasonic Flaw Dector 1-Nos 1-Nos
On Board Diagnosis
Machines Fully Equipped and 1-Set 1-Nos
Accessories 17

Major Issues of RTTC and CITC To BE
Improved (4)

(2) Some recommendations by JICA Experts

(a) Track

To cope with the modernization of Yangon —Mandalay line and Yangon
Circular line, MR requires to introduce the new technologies such as long-

welded rail, application of large scale track maintenance machines, track
maintenance corresponding to the train speed up to 100km/h.

Lectures relating to these new technologies, and training equipments for
training for these new technologies should be provided.in the laboratories
and on the practical training track.

(b) Rolling stock

When a new system is introduced, a mockup for the new system shall also be
provided to make trainees to be familiarized with the system.

Mockup shall also have a function to simulate the failure of locomotives so
that trainees could find out how the failures have happened and learn the
procedure to repair them.
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Major Issues of RTTC and CITC To BE
Improved (5)
(c) Signalling & Telecom.

e It's necessary to establish a curriculum for dealing with every equipment
including Interlocking.

e Electronic Interlocking and Relay Interlocking will be introduced to MR
from now on. It is necessary to understand their operation mechanism by
training. Understanding their operation mechanism will contribute to their
life prolongation.

* The electric switch machine and the track circuit should be installed in
CITC as signal practical training equipments because their maintenance
becomes very important for MR after its modernization.

e All signal training equipments in CITC are of old types. However, these old
types are still used on local railway lines. Then CITC should repair these old
type training equipments so that they can be used as training equipments.

Major Issues of RTTC and CITC To BE
Improved (6)

(b)Train Operation
i) The area of the desk is small

In the training center of Japan, the trainee places a textbook, a reference book and a notebook on a desk and
while referring to each of them, he listens to the lectures.

i) The inside of the classroom is dark.

e The visual information that a person can recognize decreases in the dark.

e InlJapan, necessary illumination corresponding to kinds of work is specified by a law.

iii) Most of the apparatuses for training how to handle them on-site relating to train operation such as signal
panels and so on are used only for display.

In Japan, many railway companies install apparatuses handled on-site in the training center and utilize them for
handling skill education.

iv) The passing standards of the knowledge test is more than 50%.

e Japanese railway company makes passing standard a little more severe for ensuring train operation safety.

e  When a trainee becomes unacceptable in the reexamination, he is made to leave from the training center
in consideration of his unfitness.

v) With respect to the operation skill test of the trainees, there is not the clear passing standard

Japanese railway company establishes the passing standard of the skill test clearly for evaluating a trainee. By

doing so a fair skill evaluation is made possible and what parts of a training course a trainee cannot yet

understand can be made clear and in addition, the uniform evaluation is possible even if an evaluator is

changed. 20
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Major Issues of RTTC and CITC To BE
Improved (7)

(e) Civil Engineering Structure
i) Course

¢ Training courses should be established not only for maintenance of bridge
but also for maintenance of tunnels, earth structure and other civil
engineering structures.

e For the bridge maintenance course, trainees should learn several types of
bridges, such as concrete bridge, PC bridge and steel bridge.

ii) Equipment
e Abridge, “Baily pin” structure, is installed on the practical training line.
But this structure is a minor type on operating line of MR. It should be

replaced with other ones that are major type of bridges in MR, such as
Deck girder.

e Itis advised to install necessary equipments for practical training of
maintenance of bridge including concrete, steel, PC.

21

Progress of the Subproject B

5.2.1 Drawing up a plan for technology transfer

22
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5.2.2 Procurement of the required equipments/tools

74 kinds of equipments/ tools are being prepared by Japan side
and delivered to MR gradually.

5.2.3 Selection of Pilot Section

At the beginning, technology transfer of track maintenance started
for 30 trainees in the Pilot Section. At present, accumulated number
of trainees amounts to 300, and the various situations relating to
technology transfer had been changed. Further, in order to implement
the training efficiently, trainings were sometimes repeated in the
same place, and also on Dagon line. In this regard, we consulted with
MR about various matters including the suitable change of the length
of the Pilot Section.

23
Date Date
From To Division Numbe Remark
- - - - 25.10.2013 12.5.2014 24
Divisions of trainee o
1252014 12.6.2014 10 To perform the chainging
- 6 of trainees
and members till now s
;
5
3 12.6.2014 12.7.2014 angon 10 To perform the chainging
(2)Ywataung 8 of trainee:
(3)Mandalay 8
(10)Pakauku 7
4 12.7.2014 12.8.2014 (7) Yangon 10 To perform the chainging
(1)Myitgyinar 6 f trainees
(4)Kalaw 7
7
5 12.8.2014 12.9.2014 ngon 10 To perform the chainging
(5) Taunggu 6 Of trainees
(8) Mawlamying 6
(9) Hinthada 8
6 12.9.2014 13.10.2014 [ (7) Yangon 10 To perform the chainging
(2) Ywataung. 6 Of trainees
(3) Mandalay 6
8
7 13.10.2014 12.11.2014 10 To perform the chainging
7 Of trainees
7
6
8 12112014 11122014 10 hainging
8
9
7
9 9.1.2015 6.2.2015 10 h: inging
7
7
7
10 9.2.2015 432015 (7) Yangon 10 To perform the chainging
(1)Myitgyinar 6 Of trainees
(6)Insein 7
(10)Pakauku 7
11 9.3.2015 Untill now | (7) Yangon 10 To perform the chainging
(4)Kalaw 6 Of trainees
(5)Taungu 7
(11)Bagan 7
Total 348
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5.2.4 Implementation of track maintenance

Ballast compacting work (Hand Tie Tamper)  Ballast compacting work (Rammer)

Conveying Ballasts Measuring Track
Screening Ballasts Taking down 50N Rail
Rail Joint Work Remending Alignment
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Maintenance of turnout® Maintenance of turnout®

Track Maintenance on the Bridge Correction of track gauge
Strengthen rail joint Improvement Formation
Replace sleeper Surveying
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5.2. 5 Education/Training

@ In Myanmar (lecture, on site)

@ InJapan (We invited to Japan 2 Group last year.)

29

5.2.6 Summarization of the points of improvement and reflecting
them in the track maintenance manuals/standards

We summarize the points of reflection through the whole of
maintenance work and compile the maintenance manuals to meet the
present status of the track maintenance in Myanmar in consideration
of the local organizations, working conditions and climates.

5.2.7 Final summarization and seminars

In closing the above technical transfer course on track maintenance
work, we will open seminars for the trainees participated in the

program and track maintenance members for other sections selected
through consultation with MR.
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Thank you for your attention !
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