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Capacity Development for Operation & Maintenance
of Thermal Power Stations, Bangladesh 2017
(Engineer)

Action Plan

Maintenance work is done efficiently Overall Goal

Maintenance personnel have enough Project Purpose
technical knowledge /skills

Outputs

®

Personnel is utilized based

@D Personnel gets enough

. @ Training facility is improved
Training

on their field of
experience/specialization




Action Plan MTraining

Title of the Training

Skill Improvement of power plant personnel.

Person/Section in charge

Superintending Engineer/ Executive Engineer/ Engineer Having 8+ Experience in O&M of
power plant.

Things that have to be considered in implementing the Training.

- Venue: - Power Plant Training Centre of concerned organization.

- Facilities, equipment etc.: Presentation Projector, Snacks, hard copy and soft copy of
training materials. Test kits (in applicable cases like model, dummy parts of blade,
turbine/valve/pump with sectional cut off structure, analyzer, practice simulator),
Honorarium for Lecturers.

- Lecturers: Executive Engineer and Sub Divisional Engineer. (Or Any B.Sc Engineer
having 5Syears of Experience in Power Plant O&M)

- Financial source: Company’s Own or GOB.

- Risks (possible obstacles):
a) Manpower, Participant and Trainer Management sparing within or after regular
O&M works.

b) Arrangement of Test kits, model, analyzer, practice simulator etc.
c) Active field implementation and follow up of the training.

Target Group of the Training

- Entry-level engineers with less than 3 years of Experience in Power Plant O&M
- Intermediate-level engineers with 3-6 years of experience in Power Plant O&M
- Advanced-level engineers with more than 6 years of experience in Power Plant O&M

Schedule With Outline & Time Frame Remarks:-
D Total duration for
implementation shall be

JICA ACtion Plan xls 24 months.




Action Plan @ Improvement of Training Facility

Overall Goal:

Maintenance work is done efficiently

Project Purpose:

Maintenance personnel have enough technical knowledge/ skills

Outputs/ Activities:

Improvement of Training facility

Person/Section in charge

Top Management/ Chief Engineer

Things that have to be considered:

Venue: -
Facilities, equipment etc.: Experimental equipment’s

Lecturers: Trained and Experienced in specialized sector.
Financial source: Company Own Fund or Sponsored by Third party or Govt. of

Bangladesh.

Risks (possible obstacles): Cost, Lack of experienced persons, Lack of proper

planning for training

Actions (with timeframe)

1.

Make a proposal for improvement of existing training
facility.

1.1 Making a complete list of experimental
equipment’s available in our different training
centers/ academy. Based on the above list
making proposal for repair of disordered items
(if any).

1.2 Planning and procurement of such kind of
tools/ equipment's if higher management
agrees.

Make a proposal for establishment of a Parts/
Equipment display learning hall, Modern Vibration
analysis lab and Advanced NDT equipment’s.

Time Frame

1.1 Two months

1.2Depends on approval
from the
management.
2. Six months




Action Plan®) Utilizing Experienced Personnel

Overall Goal:
Maintenance Work is done efficiently.

Project Purpose:
Maintenance personnel have enough skills/ knowledge.

Outputs:
Personnel are to be utilized based on their field of experience/ specialization.

Person/Section in charge: Management Team of Power Plants

Things that have to be considered:

- Venue: All state owned power plants of Bangladesh.

- Facilities, equipment etc.: Skill Human Resources.

- Lecturers: N/A

- Financial source: Organizational Own Fund.

- Risks (possible obstacles): Approval by the Top Level Management.

Target Group of the Training: Technicians/ Engineers of State Owned Power Plants

Actions: Time Frame

Proposing that the personnel is to be utilized based on their | One Month
filed of experience/ Specialization to the management:

1) After completion of Training program against Newly Installed
Power Plant Project conducted by OEM, the Trained
Engineers/Technicians must be posted to the respective Power Plant
for at least a certain period of time.

2) In the case of sophisticated Maintenance Works in any power
plant, the soundest Technical personnel from all power plants of
Bangladesh could be attached with that works with that of local
technical group to enhance work quality & knowledge share.

3) During Such sophisticated Maintenance Works, the
procedures of work including expertise comments could be kept as
record as education material for all other power plants of the country.
Such document might be submitted to Member, Generation, BPDB
by the respective Power Plant’s Manager.

4) As a mother organization, BPDB (Member, Generation) may
maintain a list of such expert’s; inform and request all power plants’
management to utilize those experts in the best level when needed.

5) All power plants’ management needs more kind attention to
transfer/ posting such experts to his/her relevant field.




Training Schedulefor Capacity Development of O& M for Power Sector of Bangladesh.
Date: 15/ February/2018.
Venue: JICA Kansai Centre.

Intermediat
Beginner e |Advanced
(More
Serial Training Topic (0~3yr Exp) (;fgr Than 6yr) Duration Targets To Achieve

OJT |THEORY [ THEORY | THEORY
Type: Theoretica
Training
Duration: 12hr (6hr X | To be ableto read the signals,

Analysis of Vibration and 2 Days) for dl levd. |identification of initial

1 Unbalance in Rotary Y* Y Y Y problems/ reason/

Equipment. *OJT Will be analysis/countermeasure of
performed onwork  |vibration.
site basis situation.
(6hr X 2 Days), for | To understand the

2 Advanced Training on Gas N v v v beginner & development of efficiency
Turbine Technology. intermediate, (6hr X 1 |improvement for GT as well

Day) for others. as CCGT.
Type: Theoretica
Training
Duration: 6hr (6hr X
. _}_;2/)(;3_1_ ‘?(l)rl glgays To pe aple to understand
Non Destructive application and methodology
3 . Y Y Y* Y Only on PT for . S
Inspection- PT,UT,MT. ; aswell asimplementing in
beginner and work stages.
Intermediate* level.
#UT -OJT depends
on work site
requirement.
Fundamental of Operation To be able to understand
Work for Maintenance For Beginnersand operational procedure and

4 Personnel (Procedure- Y N Y* N *|ntermediate OJT regulations. Being familiar
Record Keeping- 3Days. with critical situations and
Experience Share) overcoming ways.
Fundamentals of To be able to understand
Maintenance Work for . maintenance work procedure,

. For Beginnersand - -
Operation Personnel . planning and regulations.
5 Y N Y* N *|ntermediate OJT . - ; -
(Procedure-Record 3Days. Being familiar with critical
Keeping- Experience situations and overcoming
Share). ways.
For Beginners & **
For Intermediate OJT |Topics To Covered:
during such work on|Overhauling Works and

Maintenance of CCGT. site. Inspection, Various

6 Y Y Y** Y
Measurements, Assembly and
For All group 6hr De Assembly precaution,
Theory training ( 2hr |Maintenance Work Planning.
X 3 session)
. . To earn the proper concept of

7 Quqllty Control in Power N Y Y Y 3hr Theory class. TQM and guidelineto

Stations .
implement TQM.
To earn the proper concept

8 Heat Efficiency N N N v 3hr Theory dlass. impacting thg pgrformance of
Management plan and guidelineto

implement
. . 4hr Theory Class, Fall-Trip, Work at height,
9 Industrial Safety Practice N Y Y Y (1hr X 4 sessions) Electrical Safety, PPE.

Implementation Time -24months.
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Capacity Development for Operation & Maintenance
of Thermal Power Stations, Bangladesh 2017
(Technician)

Action Plan

Maintenance work is done efficiency

Overall goal

[Benefit]

- Accidents reduced

+ Equipment is rarely broken

+ Number of skilled workers increased

+ Health and environment status is improved
+ Financial profit of the company increased

Skilled workers do maintenance ]
in a safe manner Project purpose

Outputs

® Implement maintenance @ Technicians’ skill

® Safety in maintenance
with manuals is raised

work is improved




Capacity Development for Operation & Maintenance of Thermal Power Stations, Bangladesh 2017

Action Plan
Action Plan (1) Manuals
Overall Goal Maintenance work is done efficiently
(Core Objective)
Project Purpose Skilled worker do maintenance in a safe manner
Outputs Implement maintenance with manuals
(Positive  effects by
implementing the
Activities)
Activities 1-1. Make manuals available on demand for technicians and
determine how to store manuals.
1-2.  Provide technicians of copy of manuals, according to
related subject (pump, valve, turbine, gearbox, etc.)
1-3.  Conduct training
- Understanding drawing
-> Understanding how to read manual
1-4.  Collect maintenance schedule before work start in order
to study how to work
1-5.  Supply preparation work sheet
Person / Section in In charge officer
Charge
Financial Source
Risk (Possible Time constraints due to unexpected maintenance work
Obstacles)
Target Group of the | Four Days in a Month, 5 Persons in each group, 16 hour’s time
Training duration, (Daily 4 hours).




Action Plan (2) Skills Training

Overall Goal
(Core Objective)

Maintenance work is done efficiently

Project Purpose

Skilled worker do maintenance in a safe manner

Outputs (Positive
effects by implementing
the Activities)

Technicians’ skill is raised.

Activities

1. Conduct training for technicians
1-1.  How to use about measuring tools. (Practical)
-> measuring tap, caliper, micrometer, level gauge, filler gauge,
taper gauge, block gauge, bore gauge, torque wrench.

How to use proper working tools/drawing.
(Theoretical/Practical)
-> Adjustable wrench, ring, open-end, socket, hammering, pipe
wrench, jack, vice, pulley, claw bar, hack-saw, plier, screw driver,
hammer, chisel, grinding machine, drill machine, etc.

To work as per guide manual. (Theoretical)

How to identify fault. (Theoretical/Practical)
- visual, MT, PT, UT, measurement.

How to load and unload equipment (Theoretical/Practical)
-> Wire rope, D-shackle, I-bolt in proper use and equipment
handling properly.

How to record procedure. (Theoretical/Practical)
- to use checklist, record sheet, box numbering

Importance of discussion about work (e.g. fault & remedy) to
share details among work team. (Theoretical)

Storage system (Theoretical/Practical)
- tag, numbering, shelf, register maintain

1-2.

1-3.
1-4.

1-5.

1-6.
1-7.
1-8.
2. Establish proper storage system
- tag, numbering, shelf, register maintain

3. Set meeting as a routine activity to share result of work (e.g.
fault & remedy) among work team.

Person/ section In

In charge officers

charge

Financial Source

Risk (Possible Obstacles) | Work load due to unexpected maintenance work

Target Group of the Eight Days in a Month, 5 Persons in each group, Daily 4 hours.

Training




Action Plan (3) Safety

Overall Goal
(Core Objective)

Maintenance work is done efficiently

Project Purpose

Skilled worker do maintenance in a safe manner

Outputs (Positive
effects by implementing
the Activities)

Safety in maintenance work improved

Activities

1. Conduct training on safety
1-1.  Personal Protection Equipment
- safety helmet, goggles, mask, hand gloves, shoe, harness
Confined space
-> barricade with danger tape, supply air, to use DC light,
collect extinguisher
Equipment safety
- equipment will be put on its position, to make safety guard
on the equipment, proper oil and cooling supply to proper
equipment
Environment safety
- liquid, powder, chemical firing things separately collect
- to use neutralization system
-> to storage used jute, liquid, chemical powder
Chemical & Fire Safety
-> to use gas mask, gum boot, chemical gloves, safety goggles
-> every chemical separately collect

1-2.

1-3.

1-4.

1-5.

2. Establish “Safety Committee” with five persons,
representing different sections (e.g. environment, finance,
chemical, mechanical and safety), to promote safety at
work.

Person/ section In
charge

In charge officer

Financial Source

Risk (Possible Obstacles)

Work load due to unexpected maintenance work

Target Group of the
Training

Five Days in a Month, 5 Persons in each group, 20 hour’s time
duration, (Daily 2 hours theoretical + 2 hours practical).
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jﬂ:;. 2. Issue Analysis (2/3)
We analyzed the Ideal Conditions, Actual Conditions and Reason of
gap between ideal and actual condition.
Capacity Building & Strengthening
i Ideal Conditions -
of Thermal Power Generation 1: Human Resources Actual Gap between
Purpose 2: Material Resources Conditions Ideal and
Oper a.t|0n & M a|ntenance 3: Institutional Resources Actual
Total 20 items
(Engineer Group 1) ; hj
[Feb.24— Mar.30 2019] | :
| g
e A S i B
¥ 121
Index 2. Issue Analysis (3/3)

1. Framework of the Program

2. Issue Analysis

3. Making the Action Plan
3-1. Training for technical personnel on TPP
3-2. Activity on Actual Work
3-3. Making the Action Plan Format

4. Impressions Regarding the JICA Training

Copyright©2013 JICA

Tree diagram for

Purpose
Realize proper maintenance at TPP

Ideal Condition
Information of Faults or Troubles is accumulated and shared with staff members.
e p\
Actual Condition
Information of Faults or Troubles are not properly accumulated and shared with staff
members.
___ J
T ‘ | ]
| 9/
i A
! Reason
i 1. No systematic way or structure for accumulating of such information.
2. No institutional sharing platform. )

Copyright©2013 JICA

1. Framework of the Program

3. Making the Action Plan (1/8)

Confirmation of the project framework

UBilateral co-operation between the government of Bangladesh &
the government of Japan.

UTarget Type of Power Generation: Gas Turbine Combined Cycle
(GTCC)

UTarget Sites: BPDB, EGCB, NWPGCL, APSCL, RPCL & CPGCBL .

J/Overall goal: Capacity of O&M of Thermal Power \\
Plants (TPP) is strengthened.

Project Goal: Training Capacity on O&M of
thermal Power stations is strengthened.

Beneficiaries: Engineers & Technicians who will be
@re instructors and their trainees.

Copyright©2013 JICA

[Reason for making the Action Plan
1. To plan actions to improve situations at TPP.
2. To commit the AP after going back to Bangladesh.
3. To disseminate acquired knowledge and skill.

Action Plan

1. Training for technical personnel of TPP

1.1 Overview of TPP (GTCC, CFPP)

1.2 Basic of Vibration.

1.3 Pump Alignment (Centering).

1.4 Service Life Diagnosis.

1.5 Non-Destructive Inspection.

1.6 Experience based Safety Training & Lessons learned from accidents.
2. Activity on actual work:

2.1. Toolbox Meeting.

2.2. Record keeping of Major Incidents/ Accidents.

2.3 5S Methodology

Copyri 01351cA

2. Issue Analysis (1/3)

3-1. Training for technical personnel on TPP (2/8)

Purpose

Realization of proper maintenance ]

[ Method of Analysis J

We recognize the current issue referring the ideal situation.
This issue analysis helps us make the Action Plan over
what should be enhanced and what should be
disseminated by us.

Copyright©2013 JICA

Ideal Condition

« Have basic knowledge on structure and procedure of maintenance of
the equipment. (GT, ST, Boiler, HRSG, Pumps, Fan, Valve)
« Have basic knowledge on Vibration analysis, NDT, Alignment etc.

Actual Condition

Some personnel don’ t have proper basic knowledge.

Reason
Insufficient and improper training on respective subject.

Training Item

\_/;/;/

1.10verview of TPP (GTCC, CFPP)
1.2 Basic of Vibration.

1.3 Pump Alignment (Centering).
1.5 Non-Destructive Inspection.

Copyright©2013 JICA




3-1. Training for technical personnel on TPP (3/8)

Ideal Condition
(L1deal conition } |

Be able to plan, manage and evaluate the planned maintenance
according to the condition of the equipment.

- J

/‘ Actual Condition A

Not done with proper technique/approach

Reason

Inadequate knowledge for assessing the condition of equipment. ]

Training Item

1.4 Service Life Diagnosis.

Copyright©2013 JICA

3-3. Making the Action Plan Format (7/8)

For instance, we will explain one of the Action Plan regarding Servic

Action Plan (2/2)

W Training
NO.| subject | TFAMNG | pypose Training ltem | Important Points Trainer Targel | \here | How | Tools
Course Group
) To understan
he erious types - How vibration
beeticn rs in rotati
2)To identify  [L.Vibration due to oment 12 [1. Md. Hessan -
o he casse of  funbalance [ o 10 analyze [Mahamud.8PDB =
e nt bration [pVibration due to oil | M 8 SHAYEE o, . Ziaur Rehman, BPDEEngin AU | i
1 lof oremoet lpasic of - [@)To take irl il [s. Md. Pias Hossain, EFCB.. | (AE/ |Respective
= ibration fsuiteble: [B.vibration due to i fa. Md. Adnan Ibrahim, SDE/ | TPP/
Maintenance - How to o S || eres bia
Be=orrel. 0 thecause [AVibration due to loss | % 6 y1q v e Hossen, presenta
ot vibration [of a component fause lcpacaL. :
- How 1o take the
[Icjerude Fountermeasures
he result of

Copyright©2013 JICA

3-1. Training for technical personnel on TPP (4/8)

3-3. Making the Action Plan Format (8/8)

,| Ideal Condition N

« Rule of safety measures are established.
« Information related to safety shared such as past accident, unsafe
incident and near miss.

.
/‘ Actual Condition N

« In sufficient established safety measures.
« In most cases Information related to safety, past accidents, unsafe incident etc. are
\_ not properly accumulated and shared with staff members. )

/| Reason =

¢ Lack of awareness.
. * Poor record maintaining.

,l Training Item N

1.6 Experience based Safety Training & Lessons learned from accidents.

|\ J

Copyright©2013 JICA

N
We made a feasible schedule as below.
We will report our activities to JICA Expert Team by filling this format.
J
arve s
v
G o) Eos -
P YT
o o priope]
I YT
e o o] o o5
P T
G o o
YT
e o o] s o
oo s
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3-2. Activity on Actual Work (5/8)

4. Impressions Regarding the JICA Training

Ideal Condition

« Be able to perform required maintenance works with quality in a safe manner.

fl Actual Condition

* In most cases personnel are not able to perform required maintenance
works with quality in a safe manner.

fl Reason

» Lack of practice in organized or standard method. }
(.
A Activity J

« Lack of awareness towards safety and quality to be maintained during
2.1. Toolbox Meeting.

2.2. Record keeping of Major Incidents/ Accidents.
5S Methodology

\__ 23

Copyright©2013 JICA

* The whole training program was well organized and planned. we are enchanted
by the program management.

* The program is adorned with relevant contents like, Overview of TPP, Vibration
analysis, NDT, 5S, RBM, Alignment, Safety etc.

* Chance for discussion on various important matters with trainer and among
ourselves were very fruitful.

+ We got some hands-on experience on vibration analysis, alignment, NDT & safety
etc. which are very effective for achieving the objectives of these courses.

* Several site visit programs were arranged by JICA which were very much helpful
to assess the safety, store management, Human resources, 5S, technical
processes and so on.

« We are very much impressed by the commitment of Kansai Electric Power
Company Limited (KEPCO) and JICA personnel to identify our laggings and to
provide guideline to rectify the issues by arranging such informative and relevant

training content.

Copyright©2013 JICA

3-3. Making the Action Plan Format (6/8)

( )
We made the detail Action Plan (inc. schedule, magnitude, frequency etc.)
as below. This format will be utilized to record our activities and report to

\JICA Expert Team.

Copyright©2013

Thank you for your
attention.

TR A, R
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jﬂ:;. 2. Issue Analysis (2/3)
We analyzed the Ideal Conditions, Actual Conditions and Reason of
gap between ideal and actual condition.
Capacity Building & Strengthening
i Ideal Conditions -
of Thermal Power Generation 1: Human Resources Actual Gap between
Purpose 2: Material Resources Conditions Ideal and
Oper at|0n & M a|ntenance 3: Institutional Resources Actual
Total 20 items
(Engineer Group 2) !
\
[Feb.24— Mar.30 2019]
|
W TR, R i
Index 2. Issue Analysis (3/3)

1. Framework of the Program

2. Issue Analysis

3. Making the Action Plan
3-1. Training for Technical Personnel on TPP
3-2. Activity on Actual Work
3-3. Making the Action Plan Format

4. Impressions Regarding the JICA Training

Copyright©2013 JICA

Purpose
Realization of proper maintenance at
TPP

Ideal Condition
Have basic knowledge on structure and procedure of maintenance of the equipment ( GT.
ST, Combustor, HRSG, Pump, Fan, Pipe, Valve, Matelic Material etc.

Actual Condition
Some peronnel don’t have basic knowledge on structure and procedure of
maintenance

@lmproper recruitment and training, lack of dedication.
DEffective, skill oriented, practical and comprehensive training is not

]
1
i
‘ gradually provided with respect to the trainee’s grade.

_/
Copyright©2013 JICA

1. Framework of the Program

3. Making the Action Plan ( 1/1)

Confirmation of the project framework

UBilateral co-operation between the government of Bangladesh &
the government of Japan.

UTarget Type of Power Generation: Gas Turbine Combined Cycle
(GTCC)

UTarget Sites: BPDB, EGCB, NWPGCL, APSCL. RPCL & CPGCBL .

S

“/ Overall goal: Capacity of O&M of Thermal Power N

Plants (TPP) is strengthened. ‘

Project Goal: Training Capacity on O&M of
thermal Power stations is strengthened.

Beneficiaries: Engineers & Technicians who will be
@re instructors and their trainees.

Copyright©2013 JICA

Reason for making the Action Plan

@To disseminate the acquired knowledge on Vibration and Pump alignment procedure
@To develop the system of tools and jigs management
@ To develop the safety awareness

@ To create a common platform for knowledge sharing

Action Plan

1. Training for workers on TPP \
1. Basic of Vibration
2. Pump Alignment (Centering)

2. Activity on actual work
1. Management of tools and jigs (5S)
2. Tool box meeting
3. Knowledge sharing Platform
4. Dissemination the information of Kansai EPCO HRD, H&S and
Central Maintenance Data base system /

ToPY T3 JICA

2. Issue Analysis (1/3)

3-1. Training for Colleagues on TPP ( 1/2 )

Purpose 1

)

Realization of proper maintenance

- J
[ Method of Analysis J

We recognize the current issue referring the ideal situation. This issue
analysis helps us make the action plan over what should be enhanced and
what should be disseminated by us.

- .

Copyright©2013 JICA

Ideal Condition
(1geal conaition ) N

Have basic knowledge on evaluation and maintenance method of the equipment
through Vibration Analysis.

. J

fl Actual Condition N\

Most personnel don't have enough knowledge on vibration analysis method of
equipment.
\ J

Reason
Inadequate and improper training on vibration analysis. ]

Training Item

1.Vibration due to unbalance
2.Vibration due to oil whirl

3.Vibration due to misalignment
4.Vibration due to loss of a component

Copyright©2013 JICA




3-1. Training for Colleagues on TPP ( 2/2 )

3-2. Activity on Actual Work (4 /4)

Ideal Condition

Be able to manage and evaluate the conditions of equipment when fault occurs
due to misalignment and take countermeasures.

Actual Condition

In most cases, personnel are not able to perform alignment properly.

Reason

Insufficient logistic support and inadequate knowledge on alignment procedure and its
importance.

Ideal Condition
(L1deal condition } N

There are proper functioning systems of human resource development (HRD), Health
& Safety(H&S) and Central maintenance data base system.

- J

,‘| Actual Condition N

In most cases, existing systems of HRD, H&S and Central Maintenance Data base
are not functioning properly.
\ J

Reason

Improper and inadequate system which need to be developed. }

Training Item

1. Lecture on actual Pump alignment
2. Measurement of misalignment
3. Centering implementation

) )

b

Copyright©2013 JIC

Activity

Dissemination the information of Kansai EPCO HRD, H&S and Central
Maintenance Data base system

Copyright©2013 JICA

3-2. Activity on Actual Work (1/4)

3-3. Making the Action Plan Format ( 1/3)

Ideal Condition
(1geal conaition ) N

Tools and Jigs are necessary for maintenance works and need to be neatly stored in
designated areas, well managed and available on demand by following 5S methodology.

. J

fl Actual Condition N\

In only few cases, tools and jigs are well managed but not following 5S methodology
properly.
\

Reason

Lack of knowledge, logistic support and not practicing of 5S methodology. ]

Activity

Management of tools and jigs as per 5S methodology

Copyright©2013 JICA

We made the detail Action Plan (inc. schedule, magnitude, frequency etc.)
as below. This format will be utilized to record our activities and report to
JICA Expert Team.

Copyright©2013 JICA

3-2. Activity on Actual Work (2 /4)

3-3. Making the Action Plan Format (2/3)

,I Ideal Condition N

Be able to perform required maintenance work with quality in a safe manner by
\ practicing Tool Box meeting. )

,| Actual Condition N

In some cases, personnel do not perform maintenance in a safe manner and don’ t
have concept of Tool Box meeting.
\ J

,| Reason N

- Lack of experience and practice.
- Safety rules are not properly followed due to lack of awareness.
|\

l Activity N

Tool box meeting

Copyright©2013 JICA

For instance, we will explain one of the Action Plan regarding training on
Basic of Vibration.

Action Plan (212)

Training
INO| q
Subject | . - § X Target
5 Training course| Purpose Training Item Important Points Trainer Where| How | Tools
Group
;
()To understand the H
various types of ot
Technical 5 vibration Lvioraion e 10| . o vibration occurs in rota E
sill 3 @o identiy the casel 506" | | equipment 3
development z of vibration Htn - How to analyze the vibration = Text book,
1 | of operation| 1 > (3To take suitable SVibration due to | fie0rams < Engineers < Lecture | Laptop and|
and 3 countemeasures o the | 31reion o - How 10 investigate the cause g g projector
maintenan 7 cause of vibration o - How to take the. 3 E
personnel a @To evdugethe | SVINAONEIO0 | ooy
1055 of a component 5
result of g
countermeasures 5
<
3
3

Copyright©2013 JICA

3-2. Activity on Actual Work (3/4)

3-3. Making the Action Plan Format ( 3/3)

Ideal Condition
(1geal conaition ) N

Information of faults/troubles is accumulated and shared with staff member.

. J

fl Actual Condition N\

Not properly shared.

Reason

No proper knowledge sharing platform. ]

Activity

Knowledge sharing platform

Copyright©2013 JICA

Regarding activity, we make a feasible schedule as below.
We will report our activities to JICA Expert Team by filling this format.

Adtion Plan (212)

W Training S R
2010 2020
NO. | Subject | Traimingcourse | Achievements olelel>lzlololelr]> o|zlelx|z]a]ala|s| 3 |o|Remarks
2 |z|2le|2l3l3lsl5)5/3 221 2 2 12 212 5 s 3 g
5 |E|SI2|3(3(3(2|8|8|2| 8|5 |E|5]=|3|3|3|=2|¥|8|2(8
No. of
times -
Plan
: No. of
Technical skil 2 e &
jevelopment of £
1 [opersionand| 1 s
maintenance 3 No. of
personnel ] times
s
Result
No. of
participal
nts

Copyright©2013 JICA




4. Impressions Regarding the JICA Training

* The whole training program was well organized and planned. we are enchanted
by the programm management.

* The programm is adorned with relevant contents like, Overview of TPP, Vibration
analysis, NDT, 5S, RBM, Alignment, Safety etc.

« Chance for discussion on various important matters with trainer and among
ourselves were very fruitful.

+ We got some hands-on experience on vibration analysis, alignment, NDT & safety
etc. which are very effective for achieving the objectives of these courses.

« Several site visit programms were arranged by JICA which were very much
helpful to assess the safety, store management, Human resources, 5S, technical
processes and so on.

*« We are very much impressed by the commitment of Kansai and JICA personnel
to identify our laggings and to provide guideline to rectify the issues by arranging

such informative and relevant training content.

Copyright©2013 JICA

Thank you for your
attention.




1 O T T I I A ) . .
iny 3n0A ) SEINQLIUOO UOEIO 40 MG -
i g . winshs 5 e soueumURY 2080 (1)
o o 1058 Lo s s i : wasis .
160 pue om n uren uononpur 3 "
fenioe Bupnp Buisnoesd WONMAOSY | o afouow | 7 uewiey PaUJEa SUOSS3] 3U) SILUILIISSIP OF MOH - B ‘3580 E1EQ SOUBLIUIB [EAUSD) PUE SBH ‘G
wagomszz | IR | B X .
o 51 A e P .
surdoned Jo o
e Jeyseg
e sropmmon | 1080 | spupas | o o o st o s o1 e o o s o s s .
s MAGEY | 2 e ut . Janonsy
e Sanpe | e | o | 3 e
Surdoned Jo o
e Jeyseg
. sopmnon | 108 sy | o I i [— f
u sy u L ] .
e DO | o0 nszz | M0 L,dgﬁ«g.w«z (L) BungaIN X0g 100. 341 J0 F0UELIOGu 34} PLEISIZpUN 0L (T)
suedoned jo o
e Jeyseg
sl 40 'ON. PHOM SOUBUSIUIEW JO AfEND 3} 3INSUS OF MOH 3n0Jdu
! scomeyon | 1Y | aeons | mpr et ML DS 0 05 it . ) [ pITerp— '
e BB | g nszz | BRI | BN | s o, pus ampipues, U 590 1 5. 05.) D01opous 551 B
n on
550 Lo | 150 = o [ v [ [ v [ [ 52 e 30| | 501 || | | o s v e[ | - = v | 252 | oewns oo v
3 oz funnoy m
—— Buauan Jo vonmuaualcu -
unsay BuL=ILS0 JO UOREINIYED -|
souno o g . N WS Jo BP0 PUB ALRSEAN -
500 ) e e . o H vonesedaig - (©ua0) waunsny dung| 2
sy dund sorons | onwig B | 10540144 | e | o : st z T
ot —— dorde #00q o1 by P DuMON0) 50 e oA Bl d 001 01 3% 30 0L 2)
[
o Jouuosiad
v souno oy :
Jowsudofansp s s
p——
e R e | eoduore W s o s mema L )
oot g o - | o joassa| 1
E SR 7 UONBIGIA JO 35MIED 3L AYIUBPY O,
i s s 084v'01dd 5 | : s e ) 0
ot swedppied jo oN anbiys PN T
vy
v sounjo on
Inc B 103fqns N
s Em T e o o o o e P e S e S B ey 1 g P st s —
3 e T
z
fonins fains
Auanioe Butreys abpajmou) €.
Bunaw X0q 1001 2
(55) SBIf pue sj00} Jo JuawabeUBI ‘T
[Anov]] swafang
(Buniauad) awubily dungd Z.
UORRIGIA J0 91seq T
(Burel1]
pauayIbuaNS st suoens samod feuiaL Jo RO Uo Aydeded Buured 1| 1206 102f01d
pauaLpBuans si (dd.) sueld Jamod [eusau L Jo NP0 Jo Aoede))| Teob J[e1an0.
Jeyseg Uy PN 2| (swedioned pauren-yoIr)
Uewey InbIUSY PN ‘T SIaUfeI L 3L Jo AN
poNwI Auedwod uonels Jamod fuebnysy ddL vebrel
usopeibueg Knunod

uoneuLioju

a |
Z dnoao 13aulbug ue|d uonay




jﬂ:;. 2. Issue Analysis (2/3)
We analyzed the Ideal Conditions, Actual Conditions and Reason of
gap between ideal and actual condition.
Capacity Building & Strengthening
i Ideal Conditions -
of Thermal Power Generation 1: Human Resources Actual Gap between
Purpose 2: Material Resources Conditions Ideal and
Oper a.t|0n & M a|ntenance 3: Institutional Resources Actual
Total 20 items
(Engineer Group 3) !
\
[Feb.24— Mar.30 2019]
|
BITERA EE \
Index

1. Framework of the Program

2. Issue Analysis

3. Making the Action Plan
3-1. Training for Workers on TPP
3-2. Activity on Actual Work
3-3. Making the Action Plan Format

4. Impressions Regarding the JICA Training

Copyright©2013 JICA

Purpose

Realize of Proper Maintenance at TPP

Ideal Condition
Work Procedure for Each Maintenance of Each Equipment Are Written, Well Kept and
Available on Demand

Actual Condition

In Most Cases, Work Procedure for each Maintenance are not Written

E — T =

/

]

1

| Reason
| | 0 Inappropriate Manuals provided by the Suppliers
|

U Lack of Practice

Copyright©2013 JICA

1. Framework of the Program

3. Making the Action Plan (1/1)

Confirmation of the project framework

UBilateral co-operation between the government of Bangladesh &
the government of Japan.
UTarget Type of Power Generation: Gas Turbine Combined Cycle

(GTCC)
U Target Sites: BPDB, EGCB, NWPGCL, APSCL, RPCL & CPGCBL .

J/Overall goal: Capacity of O&M of Thermal Power \\
Plants (TPP) is strengthened.

Project Goal: Training Capacity on O&M of
thermal Power stations is strengthened.

Beneficiaries: Engineers & Technicians who will be
@re instructors and their trainees.

Copyright©2013 JICA

[Reason for making the Action Plan

In order to identify the root cause of any faults within a shortest period of time,
remedies of the faults and for implementation the actual works in field in a safe
manner and within a organized way to reduce the probable hazards associated with
the activities, the selected phenomenon's are seems to be very effective.

Action Plan

1. Training for Colleagues on TPP

@ Fault Tree Analysis
@ Basics of Vibration

2. Activity on actual work

@ Safety line Marking
@ Tool box Meeting

2. Issue Analysis (1/3)

3-1. Training for Colleagues of TPP (1/2)

Purpose 1 N

Realization of proper maintenance

- J
[ Method of Analysis J

We recognize the current issue referring the ideal situation.
This issue analysis helps us make the Action Plan over what should be
enhanced and what should be disseminated by us.

Y J

Copyright©2013 JICA

,| Ideal Condition N

@ Be able to identify causes when fault occurs, and able to plan for emergency &
permanent measure.
\__ @ Be able to perform required maintenance work with quality in a safe manner. )

Actual Condition S

@ In most cases, personnel are able to plan for emergency & permanent measure.
@ In some cases, personnel are not able to perform maintenance in a safe manner.

(&

/| Reason N\

@ Lack of experience, practice and limited time for working
@ In some cases, improper delegation of work.
\ @ Lack of dedication. Y,

Training Item
Fault Tree Analysis ]

Copyright©2013 JICA




3-1. Training for Colleagues on TPP (2/2)

3-3. Making the Action Plan Format (2/3)

Ideal Condition
(L1deal conition } |

@ Have basic knowledge on evaluation and maintenance method of the
equipment.(Non-Destructive Inspection, Vibration Analysis, Welding, etc.)
@ Be able to plan, manage and evaluate the planned maintenance, according to the
\_ conditions of equipment. )

,| Actual Condition N

@ Most personnel don't have enough knowledge on evaluation method of equipment.
@ In most cases, personnel are able to plan, manage and evaluate maintenance
\___according to equipment condition. Y,

Reason
[__Reason ] \

@ Inadequate and improper training.
@ Insufficient logistic and support and inadequate knowledge for assessing the
conditions of equipment. )

-

Training Item

Basics of Vibration

For instance, we will explain one of the Action Plan regarding Fault Tree
Analysis.
W Training
o sunet Traning oo Purpose Tranng e | mportant P | Tranr | 9% | wnere | ow | Toas
1. Introduction of
To make clear idea on various parts of
various pats of combined | combined cycle | oo
cycle power plants, power plants. = Training
11 | Oveview of Combined Cycle Power | operationdl philosophy. | 2. Operational e Materials
Plant and its Operational Philosophy | faults associated with it, | philosophy o ]
causes behind the faults | 3. General faults | (8 CF I
2 and techniques to find the | associated in 3
= root cause of any faults | CCGT g -
2 CR B s
8 ER
& 3| = © [
3| & | g Philosophy of Gas Turbine Fauit Tree H 2 g 5
2 Andlysis 5| & 8
B 1. Fault tree é £ g g
5 Crpb How to 5 §
1.To make understand the | 2. Common fauits | FOMI0 3 ®
g idea of fallt tree analysis | in Gas Turbine and| 4 L
root cause by | § g
2.Common problems in ges| steam turbine &
fault tree I =
Philosophy of Stcam Turbine Feult | turbine and stea turbine | 3. Root cause of 2 i
13 faults CUEEE s
Tree Analys's 2
4. Practice session £
5
5

Copyright©2013 JICA
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3-2. Activity on Actual Work (1/2)

3-3. Making the Action Plan Format (3/3)

,l Ideal Condition

Rules for safety measures are established.
.

/| Actual Condition J

In many cases, there is no such established safety measure.

r| Reason ~N

@ Infrastructure is not developed yet
@ Lack of awareness.

l Activity ~

Safety line Marking

Copyright©2013 JICA

~
Regarding Fault Tree Analysis, we make a feasible schedule as below.
We will report our activities to JICA Expert Team by filling this format.
.

surv sur
W Training ey e
2019 2020
No. | subject Training course Achiovements Remarks,
B oL 9a|Fe|m A ap|wAl u[ ut |au| se|oc|noloe]
No. of times 1
Plen
Joverview of Combinest No. of partcipats 10
11 [cyde Power Plant and
[Operationa Pritosophy e
Resilt
No. of partcipants
§ Y= 7
e Plan
§ Jossty o G No.of prcpns 0
1] % | a2 frubierarTe
9 No.of times
£ Resi
i No. of paricpnts
No. of times 1
Plen
[Pitosopty of Steam No. of paricparts 10
13 [Turbine Faut Tree
Jandlysis Tdms
Resilt
No. of partcipents

Copyright©2013 JICA

3-2. Activity on Actual Work (2/2)

4. Impressions Regarding the JICA Training

Ideal Condition

Be able to perform required maintenance work with quality in a safe manner.

Actual Condition

In some cases, personnel are not able to perform maintenance in a safe manner.

@ Lack of experience, practice and limited time for working.
@ Safety rules are not properly followed due to lack of awareness.

Activity

Reason
@ Philosophy of Tool Box Meeting is not so conventional in our case ]
Tool box Meeting }

Copyright©2013 JICA

@ The whole training program was well organized and planned. we are
enchanted by the program management.

@ The program is adorned with relevant contents like, Overview of TPP,
Vibration analysis, NDT, 5S, RBM, Alignment, Safety etc.

@ Chance for discussion on various important matters with trainer and
among ourselves were very fruitful.

@ We got some hands-on experience on vibration analysis, alignment, NDT
& safety etc. which are very effective for achieving the objectives of
these courses.

@ Several site visit programs were arranged by JICA which were very much
helpful to assess the safety, store management, Human resources, 5S,
technical processes and so on.

@ We are very much impressed by the commitment of Kansai and JICA
personnel to identify our laggings and to provide guideline to rectify the
issues by arranging such informative and relevant training content.

Copyright©2013 JICA

3-3. Making the Action Plan Format (1/3)

N
We made the detail Action Plan (including schedule, magnitude, frequency
etc.) as below. This format will be utilized to record our activities and report

to JICA Expert Team. )

Copyright©2013 JICA

Thank you for your
attention.

Ohkini!!
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jﬁ'n 2. Issue Analysis (2/3)
We analyzed the Ideal Conditions, Actual Conditions and Reason of
gap between ideal and actual condition.
Capacity Building & Strengthening 1.dHea| cOTmons —
. . Human Resources
of Thermal Power Generation Purpose il 5. vaterial Resources conations IS TSN
3: Instltutlonal_ Resources Actual
Operation & Maintenance (Technician) —
[Feb.24— Mar.16 2019] |
1
BIrTEGEA, TR i
Index

1. Framework of the Program

2. Issue Analysis

3. Making the Action Plan

4. Suggestions and Initiatives

5. Impressions Regarding the JICA Training

Copyright©2013 JICA

Realize proper maintenance at TPP

Ideal Condition
Have basic knowledge on structure and procedure of maintenance of the
equipment.(GT, ST, Combustor, HRSG, Pump, Fan, Pipe, Valve, Metallic Material, etc.)

J

Actual Condition
There are few staff with the necessary skills for maintenance.
(Especially GT, ST and Combustor skills)

Reason

There are no instructors with high skills and no training materials.

/
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1. Framework of the Program

3. Making the Action Plan (1/3)

Confirmation of the project framework

UBilateral co-operation between the government of Bangladesh &
the government of Japan.

UTarget Type of Power Generation: Gas Turbine Combined Cycle
(GTCC)

UTarget Sites: BPDB, EGCB, NWPGCL, APSCL. RPCL & CPGCBL .

S

“/ Overall goal: Capacity of O&M of Thermal Power N

Plants (TPP) is strengthened. ‘

Project Goal: Training Capacity on O&M of
thermal Power stations is strengthened.

Beneficiaries: Engineers & Technicians who will be
@re instructors and their trainees.

Copyright©2013 JICA

Action Plan

For the subject (the gap between ideal condition and actual condition)in
the issue Analysis, the skill learned through this training or the point
\noticed through visiting site applied for operating our own power plants

[Reason for selecting the Training Subjects ]

1. We have studied about mechanical equipment including from
basic knowledge to trouble and failure.
2. We have realized safety equipment and its proper use help our

S lives and increase quality of work. )
[Selected Training Item ] ~
1. Overview of the GTCC/ST/HRSG, Pump maintenance, PT/MT
2. Tool Box Meeting(TBM), Industrial and Human Safety,
\_ Prevention of Accidents and Disasters .
C i 013 A

2. Issue Analysis (1/3)

3. Making the Action Plan (2/3)

Purpose 1 N

We recognize the current issue referring the ideal situation.
This issue analysis can help us make the Action Plan over what
should be enhanced and what should be disseminated by us.

o J

[ Method of Analysis J

We analyzed the ideal conditions for proper maintenance at power\
plants, with three categories: Human Resources, Material
Resources, Institutional Resources.

We observed and summarized the reasons of the gap between
Qdeal and actual condition. j

Course theme !

Realization of proper maintenance

\ Copyright©2013 JIC/

I Ideal Condition

@ Have basic knowledge on structure and procedure of maintenance of the
equipment.
(GT, ST, Combustor, HRSG, Pump, Fan, Pipe, Valve, Metallic Material,

\ etc.) )

fl Actual Condition N\

@ There are few staff with the necessary skills for maintenance.
(Especially GT, ST and Combustor skills)

\

Reason
* There are no instructors with high skills and no training materials. ]

Training Item
¢ Pump maintenance

e PT,MT
¢ Introduction of structural of GTCC, ST, HRSG equipment

Copyright©2013 JICA




3. Making the Action Plan (3/3)

/l Ideal Condition

@ Rules for safety measures are established.

(. J

fl Actual Condition N

@ Although there are safety rules, workers do not follow the rules.

\. J

fl Reason N

« Workers' safety knowledge and training are lacked.

\ J
Training Item N
¢ Tool box meeting (TBM)
¢ Industrial and human safety
§ Prevention of Accidents and Disasters )

Copyright©2013 JICA

4. Suggestions and Initiatives

Based on the knowledge gained through JICA
training, we propose activities as listed in the
following items for realization of proper
maintenance of TPP.

@Maintenance of tools

dlmprovement of maintenance
quality

@Tool box meeting (TBM) before

\actual work

Copyright©2013 JICA

5. Impressions Regarding the JICA Training

@ All industrial activities in Japan take measures for environmental
protection, which is vital for people’s health.

@ Safety zones are set in all plants we visited. Tools are stored in order.
We found it is good for safety and quality.

@ Lectures were conducted in detail, which helped us to understand well.
@ Lecturers were good at teaching.

@ It was a precious experience that we saw actual work site of turbine
assembly at manufacture's plant.

@ It was good to know about LNG system in Japan.

@ Japanese people are careful about time, kind and bright, and full of
hospitality.

@ JICA organizers worked with good team work.

Copyright©2013 JICA

Thank you for your
attention.

Ohkini!!
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2. Issue Analysis (2/3)

jﬂ:n
We analyzed the Ideal Conditions, Actual Conditions and Reason of
gap between ideal and actual condition.
Action Plan R P R W
Capacity Building & Strengthening ==
i Ideal Conditions r— -
of Thermal Power Generation 1: Human Resources - ey Gap between
Purpose 2: Material Resources 1  conditions Ideal and
Oper at|0n & M a| ntenance 3: Institutional Resources = ses Actual
Total 20 items gy o= oo oo oo o
(Engineer Group 1)
[Nov.17 — Dec.21 2019]
WA, R
Index

1. Framework of the Program

2. Issue Analysis

3. Making the Action Plan
3-1. Training for technical personnel on TPP
3-2. Activity on actual work
3-3. Making the Action Plan Format

4. Suggestions and Initiatives

5. Impressions Regarding the JICA Training

Copyright©2013 JICA

Purpose
Realize proper maintenance at TPP

Ideal Condition
Have basic knowledge on structure and procedure of maintenance of the equipment.
(GT, ST, Combustor, HRSG, Pump, Fan, Pipe, Valve, Metallic Material, etc.)

Actual Condition
Lack of sufficient basic knowledge of managers, engineers & technicians.

Reason
No fundamental training is conducted, and non-technical background people
are included as technician.

/

Copyright©2013 JICA

1. Framework of the Program

3. Making the Action Plan

Confirmation of the project framework

UBilateral co-operation between the government of Bangladesh
& the government of Japan.
UTarget Type of Power Generation: Gas Turbine Combined Cycle

(GTCC)
U Target Sites: BPDB, EGCB, NWPGCL, APSCL, RPCL & CPGCBL

"/Overall goal: Capacity of O&M of Thermal Power
Plants (TPP) is strengthened.

Project Goal: Training Capacity on O&M of thermal
power stations is strengthened.

Beneficiaries: Engineers & Technicians who will be
‘Q)re instructors and their trainees.

/

=

Copyright©2013 JICA

)
Reason for making the Action Plan J

Disseminate the useful training lessons to respective TPPs to
strengthen the Operation & Maintenance of TPPs.

l Action Plan

1. Training for technical personnel on TPP :
@ Basic of Vibration

@ Pump Alignment (Centering)

@ Experience-based Safety Training

@ Tool Box Meeting (TBM)

2. Activity on actual work
\Q Tool Box Meeting (TBM)

oY © 4/«

2. Issue Analysis (1/3)

3-1. Training for technical personnel on TPP (1/3)

Purpose 1 N

Realize proper maintenance at TPP

N\ J
[ Method of Analysis J
N
Tree Diagram for Issue Analysis
\_ J

Course theme
Realization of proper maintenance

\

Copyright©2013 JICA

l Training Item N

1. Basic of Vibration
2. Pump Alignment (Centering)
-

l Ideal Conditi
eal Condition N

Have basic knowledge on evaluation and maintenance method of
the equipment. (Non-Destructive Inspection, Vibration Analysis,
\ Welding etc.) )

f| Actual Condition N

Absence of formal evaluation process
- J

Reason
Limitation of knowledge on evaluation process & maintenance method ]

Copyright©2013 JICA




3-1. Training for technical personnel on TPP (2/3)

4. Suggestions and Initiatives

l Training It
raining Item N

Experience-based Safety Training
. J

Ideal Condition
([1dear condition } n

Rules for safety measures are established

& J

fl Actual Condition N\

Rules for safety measures are partially established
. J

Reason

Lack of training, supervision and monitoring ]

Copyright©2013 JICA

A training will be effective if it is conducted in both theoretical &
practical means with well equipped facilities. A training comprises
only theoretical means is not enough to be effective. Effective
training should comprises of theoretical part & applicable practical
exercises.

To strengthen the training capacity on O&M & to ensure effective
training, well equipped training facilities such as pump alignment
facility, vibration analysis facility, exhibition hall for the accidents &
dissemination platform among the TPPs’ etc. need to be
established.

Initiatives are required from the management end to establish

well equipped training centers & more emphasis should be given
on ‘Effective Training’.

Copyright©2013 JICA

3-1. Training for technical personnel on TPP (3/3)

5. Impressions Regarding the JICA Training

l Training Item N

Tool Box Meeting (TBM)
\ J

l Ideal Conditi
eal Condition N

Be able to perform required maintenance work with quality in a
safe manner.
- J

,‘| Actual Condition N

Required maintenance work is done but not in accordance with
| proper quality & safety.

J

Reason
Lack of evaluation and absence of TBM. ]

Copyright©2013 JICA

We are grateful to JICA for giving us the opportunity to take part
on training to strengthen the training facility on O&M of TPPs’ of
Bangladesh. JICA arranged the training very successfully & we are
very much cordial to disseminate the lessons learned from the
training.

Finally, Big Thanks to JICA for thinking about the Power Sector

Capacity Development of Bangladesh. We hope that the program
will be continued & JICA will be helping us as they are doing.

Copyright©2013 JICA

3-2. Activity on actual work (1/1)

5. Individual Impressions Regarding the JICA Training (1/3)

l Activity Item N

Tool Box Meeting (TBM)
\ J

l Ideal Conditi
eal Condition N

Be able to perform required maintenance work with quality in a
safe manner.
- J

,l Actual Condition N

Required maintenance work is done but not in accordance with
|_proper quality & safety.

J

Reason
Lack of evaluation and absence of TBM. }

Copyright©2013 JICA

1. Md. Atiqur Rahman (BPDB)

At first, | would like to thanks JICA for selecting me as a participant of this program. This
program is absolutely helpful for me as well as for my country. | have learnt many things
from this course. | shall try my level best to disseminate my experience gathered from JICA.I
hope JICA will continue this program for the engineers of Bangladesh. Live long JICA.

2. Mahbubur Rahman (BPDB)

The training at JICA is very useful to us. | hope that the practical parts of this training will
be more helpful to us than theoretical parts. Afterall thanks to JICA for arranging such type
of training.

3. Md. Obidul Muktadir Adit (APSCL

The counterpart Training arranged by JICA on capacity development for maintenance of
thermal power stations, Bangladesh is beneficial for us. This is bilateral cooperation between
the government of Bangladesh & government of Japan. So i am grateful to Bangladesh
government & JICA for selecting me as participant in this training program. After completion
of the training i am very optimistic that the overall goal can be achieved entirely. Because it
accomplished all the effective training methods.

4. Md. Julhas Uddin (APSCL

Training arrangement by JICA was very much excellent. From training | have learned how to
analysis a problem & how to solve it in a proper way. It will be helpful to teach others. During
training period | also learned Discipline, punctuality, time maintain, responsibility & Manner.
All of these things make a positive sense to implement training goal. Best of Luck:JICA:= ca

3-3. Making the Action Plan Format

5. Individual Impressions Regarding the JICA Training (2/3)

We made the detail Action Plan (including schedule, magnitude, frequency
etc.) as below. This format will be utilized to record our activities and report
to JICA Expert Team.

5. Pijush Bhattachariee (NWPGCL)

I ve learned many useful lessons from the training and I’ m thankful to JICA for arranging
the training and selected me as a participant. Apart from the training, I’ ve learned many
things such as Punctuality, Discipline, Cleanliness, Helpful & Cordial behavior of Japanese
People etc. from the Japanese culture and Japanese people. These things definitely will
play a vital role in my future life. In this sense, | can say that it is a lifetime learning for me
and JICA gave me the opportunity to learn. Actually, no worlds will be enough to express
my gratitude to JICA and many thanks JICA & all of the facilitators of the training program.

6. Mohammad Kowser (CPGCBL)

| have benefited a lot because JICA gives the opportunities to learn the basic theory with
hands on experience of very basics Mechanical Maintenance Works.

| would like to offer my gratitude to JICA and the Personnel of Ibaraki Training Centre for
give me a cordial environment and open Hearted Expression so that we can easily share
our lagging and confusion and solved that accordingly

7. Md. Shahidul Islam Mazumdar (EGCB)

| had a dream to be a trainee of JICA training and to observe the Japanese techniques of
technological development. A lot of thanks to JICA to give me the opportunity to true my
dream and | have learnt a lot of things about Japanese techniques of development,
especially about upgrade maintenance procedure of TPP. | am very much impressed to the

discipline and punctuality everywhere. People are very helpful and respect to each other.
Copyright©2013 JICA




5. Individual Impressions Regarding the JICA Training (3/3)

8. Md. Nurul Islam (RPCL)

| am very pleased to attend the JICA training program of capacity building and strengthening
of thermal power generation and operation. Overall training program such as issue analysis
training schedule, training material, training system of both lecture and practical session,
action plan making were helpful to me. The behavior and etiquette of the JICA training team
was very cordial. | think this training program and visit in Japan will be the example in my
future life.

Copyright©2013 JICA

Thank you for your
attention.
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jﬂ:n 2. Issue Analysis (2/3)
We analyzed the Ideal Conditions, Actual Conditions and Reason of
gap between ideal and actual condition.
Capacity Building & Strengthening ==
. Ideal Conditions -
of Thermal Power Generation 1: Human Resources - ey Gap between
Purpose 2: Material Resources Conditions Ideal and
Oper at|0n & M a| ntenance 3: Institutional Resources Actual
Total 20 items
(Engineer Group 2 (CPGCBL))
[Nov.17 — Dec.21 2019]
WA, R
Index

1. Framework of the Program

2. Issue Analysis

3. Making the Action Plan
3-1. Training for technical personnel on TPP
3-2. Activity on actual work
3-3. Making the Action Plan Format

4. Suggestions and Initiatives

5. Impressions Regarding the JICA Training

Copyright©2013 JICA

Realize proper maintenance at TPPJ

Purpose

Ideal Condition
Have basic knowledge on structure and procedure of maintenance of the equipment.
(GT, ST, Combustor, HRSG, Pump, Fan, Pipe, Valve, Metallic Material, etc.)

Actual Condition
Lack of sufficient basic knowledge of managers, engineers & technicians.

Reason

No fundamental training is conducted, and non-technical background people
are included as technician.

/

Copyright©2013 JICA

1. Framework of the Program

3. Making the Action Plan

Confirmation of the project framework

UBilateral co-operation between the government of Bangladesh
& the government of Japan.

UTarget Type of Power Generation: Gas Turbine Combined Cycle
(GTCC)

UTarget Sites: BPDB, EGCB, NWPGCL, APSCL, RPCL & CPGCBL

N\
\

//Overall goal: Capacity of O&M of Thermal Power
Plants (TPP) is strengthened.

Project Goal: Training Capacity on O&M of
thermal power stations is strengthened.

Beneficiaries: Engineers & Technicians who will be
@re instructors and their trainees. /

- ® Copyright©2013 JICA

)
Reason for making the Action Plan J

Disseminate the useful training lessons to respective TPPs to
strengthen the Operation & Maintenance of TPPs.

l Action Plan
1. Training for technical personnel on TPP :

@ Pump Alignment (Centering)

@ Experience-based Safety Training

@ Tool Box Meeting (TBM)

@ Heat Efficiency Management

@ Overview of Coal Fired Thermal Power Plant

2. Activity on actual work
\Q Tool Box Meeting (TBM)

P JJICA

2. Issue Analysis (1/3)

3-1. Training for technical personnel on TPP (1/5)

Purpose 1 N

Realize proper maintenance at TPP

N\ J
[ Method of Analysis J
N
Tree Diagram for Issue Analysis
\_ J

Course theme §

Realization of proper maintenance

Copyright©2013 JICA

l Training Item N\

1. Pump Alignment (Centering)

\§ J

l Ideal Conditi
eal Condition N

Have basic knowledge on evaluation and maintenance method of
the equipment. (Non-Destructive Inspection, Vibration Analysis,
\Welding etc.) )

f| Actual Condition N

Absence of formal evaluation process

- J

Reason
l Limitation of knowledge on evaluation process & maintenance method ]

Copyright©2013 JICA




3-1. Training for technical personnel on TPP (2/5)

3-2. Activity on actual work (1/1)

l Training It
raining Item N

Experience-based Safety Training
N J

Ideal Condition
(1geal condition ) n

Rules for safety measures are established

& J

,| Actual Condition N

Rules for safety measures are partially established
g J

Reason
Lack of training, supervision and monitoring ]

Copyright©2013 JICA

l Activity Item N

Tool Box Meeting (TBM)
\ J

l Ideal Conditi
eal Condition N

Be able to perform required maintenance work with quality in a
safe manner.
- J

,l Actual Condition N

Required maintenance work is done but not in accordance with
|_proper quality & safety.

J

Reason
Lack of evaluation and absence of TBM. }

Copyright©2013 JICA

3-1. Training for technical personnel on TPP (3/5)

3-3. Making the Action Plan Format

l Training Item N

Tool Box Meeting (TBM)
\ J

l Ideal Conditi
eal Condition N

Be able to perform required maintenance work with quality in a
safe manner.
- J

f| Actual Condition N

Required maintenance work is done but not in accordance with
| proper quality & safety.

J

Reason
Lack of evaluation and absence of TBM. ]

Copyright©2013 JICA

We made the detail Action Plan (including schedule, magnitude, frequency
etc.) as below. This format will be utilized to record our activities and report
to JICA Expert Team.

3-1. Training for technical personnel on TPP (4/5)

4. Suggestions and Initiatives

fl Training Item N\

Heat Efficiency Management

|\
/| Ideal Condition

1. Be able to Monitor, analyze, and search the cause if necessary and take
appropriate counter measure against the cause.

N
fl Actual Condition N

1. Analysis is done but No Root Cause Analysis of Heat Efficiency Degradation and

counter action Measure.
S J

/| Reason ™

1. RCA (Root Cause Analysis) is not conducted due to time restrictions like high
Demand.

2. No Institutional system like RBM (Risk Base Management) to grasp the actual

Y condition of plant equipments.

COPYTIMTEZ0TSITCA

Effective training should comprises of theoretical part & applicable
practical exercises.

So with a hand on Experience with theoretical learning might be
very fruitful and effective as we experienced in Ibaraki Training
Centre, Japan.

So we suggest the proper authority for take initiative on these
following regards:

@ An Exhibition Hall for every accident recorded in Information
and photo format so that others can be conscious about the
risk and necessary action measures before Accident.

@ A Training Facility with proper Theoretical and Hands on
Experience basis facility with some basic Mechanical
Maintenance facility like Pump Alignment (Centering),
Mechanical Vibration, Power Plant Simulator etc.

Copyright©2013 JICA

3-1. Training for technical personnel on TPP (5/5)

5. Impressions Regarding the JICA Training

/-| Training Item N

Overview of Coal Fired Thermal Power Plant
§ J

/‘| Ideal Condition N

1. Having Basic knowledge on structure and Latest Technology of
Maintenance Operation of Coal Based thermal Power Plant

- J

,-l Actual Condition N

1. Lack of sufficient basic knowledge of Managers, Engineers and
Technicians.
g J

/| Reason \

1. There is only one Coal based Thermal Power Plant in Bangladesh. So
Coal based Maintenance oriented Knowledge is hardly developed.

2. USC Technology is state of the Art Technology in Bangladesh. So not
sufficient skill and Knowledge based Manpower on this field developed

\ yet. Copyright©2013 J BA

I have benefited a lot because JICA gives the opportunities to
learn the basic theory with hands on experience of very basics
Mechanical Maintenance Works.

I would like to offer my gratitude to JICA and the Personnel of
Ibaraki Training Centre for give me a cordial environment and
wholehearted expression so that we can easily share our laggings
and confusion and solved that accordingly.

Copyright©2013 JICA
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Thank you for your
attention.
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jﬂ:n 2. Issue Analysis (2/3)
We analyzed the Ideal Conditions, Actual Conditions and Reason of
gap between ideal an_d gctual condition. )
Capacity Building & Strengthening e e
. Ideal Conditions
Of Thef ma] Power Generation j 1: Human Resources Ga?fg:?x:en
Purpose | 2: Material Resources Ideal and
Oper atlon & M a| ntenance 3: Institutional Resources Actual
Total 20 items
(Technician)
[Nov.17 — Dec.14 2019]
W TR A, T
Index

1. Framework of the Program
2. Issue Analysis
3. Making the Action Plan
3-1. Training for workers on TPS
3-2. Activity on actual work
3-3. Making the Action Plan Format
4. Suggestions and Initiatives

5. Impressions Regarding the JICA Training
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Purpose =
Realize proper maintenance at TPP |..

2

Have basic knowledge on structure and procedure of maintenance of the equipment.

Ideal Condition
(GT, ST, Combustor, HRSG, Pump, Fan, Pipe, Valve, Metallic Material, etc.)

Actual Condition
Conventional technologies (ST, valve, pump) are well known, but latest
technologies (GT, HRSG, metallic material) are less known.

Reason
Technicians have lack of knowledge and self-motivation.

1. Framework of the Program

3. Making the Action Plan

Confirmation of the project framework

UBilateral co-operation between the government of Bangladesh &
the government of Japan.

UTarget Type of Power Generation: Gas Turbine Combined Cycle
(GTCC)

UTarget Sites: BPDB, EGCB, NWPGCL, APSCL, RPCL & CPGCBL

"/Overall goal: Capacity of O&M of Thermal Power
Plants (TPP) is strengthened.

Project Goal: Training Capacity on O&M of
thermal power stations is strengthened.

Beneficiaries: Engineers & Technicians who will be
\ core instructors and their trainees. )

\> P
B
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[Reason for making the Action Plan

Build efficient human resources by sharing what we have learned
through training for ideal power plant maintenance. And move the
country towards development.

Action Plan

1. Training for workers on TPS
i. Pump maintenance
ii. Features of Non Destructive Inspection
iii. Welding Education

2. Activity on actual work
i. Tool Box Meeting before actual work.

Copyright@201

ica

2. Issue Analysis (1/3)

3-1. Training for workers on TPS (1/2)

Purpose
[ purpose | N

The purpose of issue analysis is to examine the difference between the
ideal condition and the actual condition in order to perform effective
maintenance. This will help us find the issue. And think about actions to
solve the issue.

N J

1 Method of Analysis } ~

We analyzed the ideal conditions for proper maintenance at power plants,

with three categories: Human Resources, Material Resources, Institutional

Resources.

We observed and summarized the reasons of the gap between ideal and
Q\ctual condition. /

Course theme
Realization of proper maintenance

Copyright©2013 JICA

,| Ideal Condition

Have basic knowledge and procedure of maintenance of pump and welding.

-

,«| Actual Condition

Pump maintenance and welding are less known.

(.

fl Reason

Technicians have lack of knowledge, practical training and self motivation.

\

l Training Item

1-i. Pump Maintenance and alignment
1-iii. Welding education
\_

D\

Copyright©2013 JICA




3-1. Training for workers on TPS (2/2)

5. Impressions Regarding the JICA Training (1/2)

,| Ideal Condition N

Have basic knowledge on evaluation and maintenance method of the
equipment (NDI, Vibration).
& J

,| Actual Condition N

Visual testing is implemented but NDI (PT, MT, UT, RT) are not done by
plant technicians. They are done by 3™ party experts especially in case of
high temperature and pressure system.

,| Reason N

Practical training and tools are insufficient.
& J

Training Item ~N

1-ii. Features of Non destructive inspection

Copyright©2013 JICA

@ Akber

I was impressed by that Japanese is very punctual, and | understood the
welding process in Japan. | am eye opened in various meaning. | can do
my welding work with welding procedure in Japanese style. That would
be help to reduce small accidents and failures. | also understood that
time management is important.

@ Rabiul
JICA program is very splendid. | can understand easily trainer give us
training after lecture. Thank to trainers that they give us helpful hands to
work with machine, so that it make me happy. Japan is island country
but was impressed by beautiful scenery and mountains and sea are all
beautiful.

@ Sazzad
All about Japan is brilliant, especially Japanese manner and attitude. We
have to learn these nature. | will never forget these things in my lifetime.
@ Manirul

I was impressed by that Japanese is very punctual, it could be help doing
excellent works. Japanese study about work procedure with manuals in
their hands before actual works. There are many newest tools and jigs in
the work place in Japan. Unfortunately, we don’t have enough:tools: 2013 jica

3-2. Activity on actual work

5. Impressions Regarding the JICA Training (2/2)

Ideal Condition
([1dear Condition } ~

Information related to safety at work is shared, such as past accidents,
unsafe/minor incidents and near miss.

. J

fl Actual Condition N\

Technician get accident & disaster information by verbal.

Reason
Accident Information sharing with written documents we are not used to. J

Activity

2-i. TBM (Tool Box Meeting) before actual work

Copyright©2013 JICA

@ Hai
I was impressed by that Japanese culture and hospitality and punctuality
and clearness. It is wonderful how to train and to analyze by Japanese
trainers. To study about work procedure with manuals in their hands
before actual works. There are many newest tools and jigs in the work
place in Japan.

@ Taibur
The Bangladesh government and JICA have made a great training. Thank
you from the bottom of my heart. This training brings up good engineers.
It is important to implement here in Japan.

@ Barman
The training facility were in place and it was great. It was easy to
understand how to teach while showing.

@ Syed
| felt Japanese high technology. Also how to teach the Techno-Center was

great. Especially, the teaching of practical skills was great. If quality
maintenance like Japan is possible, we can do better work in Bangladesh.

Copyright©2013 JICA

3-3. Making the Action Plan Format

We made the detail Action Plan (including schedule, magnitude, frequency
etc.) as below. This format will be utilized to record our activities and report
to JICA Expert Team.

Thank you for your
attention.

WirTEE A, RS

4. Suggestions and Initiatives

(When)
When technicians implement trainings and activities at their power
plant

(Who)
Boss (Engineer, Management)

(What)

Collect trainees, provide rooms, provide teaching materials,
praise for improvement of motivation (e.g. thanks letter)

Copyright©2013 JICA
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Technical Cooperation Project

Counterpart Training on Capacity Development for
Maintenance of Thermal Power Stations

Action Plan
(Management)

13" /Dec./2019

Action Plan- How to achieve
countermeasures (Cont’d)

4. Required top management’s initiative on system evolving

How to achieve:

q We will recommend our top management to accelerate establishing
the system of individual achievement from training.

Action Plan- How to achieve
countermeasures.

1. Create provisions for future trainers & to get the experts through
Training of Trainer (TOT)

How to achieve:

q Those who have adequate technical & managerial know-how
(existing trainers) in our organizations, we will try to enrich them
through TOT programs conducted nationally by our existing
training centers.

q International organizations may come forward to enhance the
knowledge of trainers of our country.

q We will request our concern authority to arrange more TOT programs.

Action Plan- How to Support, Promote and
Supervise Engineers’/Technicians’ action plan.

q Ensure the proper job placement for trainee Engineers/Technicians if
necessary.

q Create proper environment for knowledge sharing and training
learning.

q Arrange  On job training (OJT) where our
Engineers/Technicians from JICA will conduct the OJT.

trainee

Action Plan- How to achieve
countermeasures (Cont’d)

2. Purchase modern Training Equipment
How to achieve:

q We need to purchase required training equipment for our training
centers, such as-

Specific simulators for each power plant

Different half cut models of electrical and mechanical
equipment.

Need to established/develop Instrument & Control (I&C)
testing Lab.

q We will request concern/competent authority to purchase above said
equipment and to establish a well equipped training centers/labs.

Action Plan- How to achieve
countermeasures (Cont’d)

3. Implementing Training Need Assessment (TNA).
How to achieve:

q We will select the trainees as per their field/job requirements by
following the TNA procedure.

q We will share our findings on TNA with our office head and request to
implement TNA procedure properly.
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Action Plan

Capacity Development for Maintenance of
Thermal Power Stations
(Engineer)

[May.31 — June.10 2021]

HWIFTEGAA ERRIEG 1A

Index

1. Framework of the Program

2. Issue Analysis

3. Making the Action Plan
3-1. Training for technical personnel on TPP
3-2. Activity on actual work
3-3. Making the Action Plan Format

4. Suggestions

5. Impressions Regarding the JICA Training
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1. Framework of the Program

Confirmation of the project framework

v Bilateral co-operation between the government of Bangladesh
& the government of Japan.

v’ Target Type of Power Generation: Gas Turbine Combined Cycle
(GTCC)

v’ Target Sites: BPDB, EGCB, NWPGCL, APSCL, RPCL & CPGCBL

Overall goal: Capacity of O&M of Thermal Power
Plants (TPP) is strengthened.

Project Goal: Training Capacity on O&M of
thermal power stations is strengthened.

Beneficiaries: Engineers & Technicians who will be
core instructors and their trainees.

Copyright©2013 JICA

2. Issue Analysis (1/3)

Purpose

Realize proper maintenance at TPP

[ Method of Analysis ]

Tree diagram for issue analysis
- J

,' Course theme ~

Realization of proper maintenance

J
Copyright©2013 JICA

2. Issue Analysis (2/3)

2. Issue Analysis (3/3)

We analyzed the Ideal Conditions, Actual Conditions and Reason of
gap between ideal and actual condition.

’Jll-l Ideal Conditions

Reasons

1: Human Resources Gap between
Purpose [f >: Material Resources Idealand |
“| 3: Institutional Resources Actual
Total 20 items

3JICA

"Troe Slagrom tof leaue AMBE.
[ =t

s N\
\-......_... -
Purpose
Realize proper maintenance at TPP \ =

[ Ideal Condition

Have basic knowledge on structure and procedure of maintenance of the equipment.
(Generator, Transformer, Motor, Switchgear, Cable, etc.)
AL =

Actual Condition
Some employees have lack of basic knowledge and proper training on procedure
of PP equipment.

- [ .
Reason B
1. In most cases technical workers don't have technical educational qualification.
2. Frequent transfer of engineers and technicians.
3. Lack of on job training program. )

3. Making the Action Plan

3-1. Training for technical personnel on TPP

[ Reason for making the Action Plan ]

Capacity Development for O&M engineers and
technicians of Thermal Power Stations
through effective training.

Action Plan \

1. Training for technical personnel on TPP
- Proper Maintenance of Generator
- Proper Maintenance of Transformer
- Proper Maintenance of Medium Voltage Motor
- Proper Maintenance of Excitation System (incl. AVR)
- Optimal Maintenance Planning (incl. RBM)

2. Activity on actual work
\ » Pre-maintenance Meeting

Copyright@: mzq/CA

(Traini ]
Training Item N

1. Proper Maintenance of Generators
2. Proper Maintenance of medium-voltage Motors

L 3. Proper Maintenance of Transformers etc

,{ Ideal Condition ~

|\

1. Have basic knowledge on structure and procedure of maintenance of the
equipment.

2. Have basic knowledge on evaluation and maintenance method of the
equipment. (Insulation Diagnostic Test, Non-Destructive Inspection, Dissolved

\_ Gas Analysis, etc.) )

,| Actual Condition ~

1. Some employees have lack of basic knowledge and proper training on
procedure of PP equipments.

2. Some employees have lack of proper training of maintenance procedure and

\= evaluation method. )

,I Reason N

1. Lack of on job training program and basic knowledge training.

2. In most cases technical workers don't have technical educational qualification
QDYight©2013 JICA




3-2. Activity on actual work

3-3. Making the Action Plan Format

Activity Item

1. Pre-maintenance meeting ]

,| Ideal Condition ~

1. All workers join morning meeting.
2. Meeting is held daily before work.
3. Participants discuss about work with diary and white board.

/| Actual Condition N

1. Meeting is not held regularly
. J

,| Reason ~

1. All workers don't have common understanding of the work detail and the
hazards associated with the work.
2. Lack of accountability among workers.

&

TOPYTOMO 203 JICA

We made the detail Action Plan (including schedule, frequency etc.) as
below. This format will be utilized to record our activities and report to JICA
Expert Team.

Copyright©2013 JICA

4. Suggestions

5. Individual Impressions Regarding the JICA Training (1/7)

1. Course duration can be increased according to course
material.

2. Lunch time can be adjusted from 12:30 PM to 2:00
PM BST.

3. During online training participants are to engage
themselves in official works too. So, invitation can be
made to fully release the training participants from
office.

4. Training screen was blurry and difficult to understand.
Online training can be held through dedicated cloud
hosting.

5. Practical field visit for participants of this training
should be included for proper understanding after
normalization of pandemic situation.

Copyright©2013 JICA

1. Md. Kamrul Islam (CPGCBL)

First of all thank you very much for arranging such a wonderful training program during
this Covid-19 situation.

Prevention is better than cure.

As you know, all of the participants have a Power Plant except CPGCBL. Other than
CPGCBL, the participants already faced some problems in the maintenance life of the
Power Plant. In this training course, they learned and they will try to maintain the
possible solution for the effective maintenance. And to do this already the cost, time,
manpower incurred to find the possible solution by the other participants i.e waste of
time, cost other by other organizations except CPGCBL. | mean they are taking the steps
i.e. "CURE"

But | believe we CPGCBL are very lucky since before operating our Power Plant, we
learned effective training on how to make the maintenance of the Power Plant in an
effective way. It means, we are taking the steps i.e. "PREVENTION"

Finally, CPGCBL expressed our heartiest thanks to all of you including JICA who are
trying to conduct this training course.

Thanks for your understanding and cooperation always to Bangladesh.

Copyright©2013 JICA

5. Individual Impressions Regarding the JICA Training (2/7)

5. Individual Impressions Regarding the JICA Training (3/7)

2. A.H.M Rokanuzzaman (CPGCBL)

It's been a pleasure to have such kind of training which has arranged by JICA and it was
a wonderful experience to get the opportunity to accumulate the knowledge regarding
the O&M of the thermal power plant. Very much optimistic that we will be able to share
this particular training knowledge among our employees and technicians gradually.
Though we have learned a lot from this training program still we believe that physical
appearance has the most impact on the capacity development of anything. So, we
expect to go there for a very short period to visually visit the power plant and having the
opportunity to learn more.

Eventually, CPGCBL expressed our heartiest thanks to all of you including JICA who are
trying to conduct this training course.

Thanks for your understanding and cooperation always to Bangladesh.

3. Shaurav Kumar Saha (EGCB)

I've learned many useful lessons from the training and I'm thankful to JICA for arranging
the training and selecting me as a participant. From training | have learned how to
analysis a problem and how to make a proper solution of the problem. My cordial
thanks and gratitude to JICA & all of the facilitators of the training program.

4. Md. Shariful Islam (EGCB)
The course contents were compiled in a comprehensive yet understandable fashion and
the trainers have profound knowledge in their relevant fields. Thanks to JICA & KEPCO
for arranging this delightful training program.

Copyright©2013 JICA

5. AT.M. Raquibur Rahman (EGCB

The materials of the training were very carefully developed and the trainers were very
enthusiast to clear our any doubt

This training has changed my way of looking into a problem. | will try to implement the
learning of the Training in my future life.

Last but not the least, Shiuly Madam has played a fantastic linking role between the
trainer and us. Without her the training would not have been such a success.

6. Md. Rasel Mia (APSCL)

The training resources were fruitful and the presentation was also wonderful overall. If
there is any scope for practical visiting to your power plant it would be very helpful for
us.

7. Md. Jamiul Huque (APSCL)

I 'am very much grateful to JICA, a bilateral cooperation between the Bangladesh and
Japan governments for selecting us for this training Program. Special thanks to the JICA
expert team, especially Kansai Electric for arranging such a helpful training program for
us. From this training | gathered some effective info about troubleshooting Generator,
Transformer, Switchgear, Motor etc. Also mastered how to improve human resources
by providing training myself. Though we were very unlucky as we missed practical
training & field visits to power plants in Japan due to covid situation, we hope JICA
would manage a short visit to Japan for us if Covid situation goes normal. Finally I am
very much optimistic about achieving the goals of this training session. o015 cn

5. Individual Impressions Regarding the JICA Training (4/7)

5. Individual Impressions Regarding the JICA Training (5/7)

8. Md. Nasir Uddin (APSCL)

Definitely it was instructive training and | learnt much more information regarding the
maintenance of Generator, Transformer, Excitation system etc. | think it would be more
fruitful if we could see the equipment physically going to your country that you
showed in the slide.

9. Sad Md. Saber (RPCL

It was a very informative and fruitful training course for electrical maintenance. Thanks
to JICA and The Kansai Electric Power Co.lInc. for arranging such a nice training
program.

10. A.S.M. Jabir (RPCL)

First of all, heartiest greetings and thanks to JICA for working in capacity development
in Bangladesh. Besides, thanks to Kansai Electric for arranging such an informative and
participatory training on electrical maintenance. All the sessions were neatly arranged,
highly organized and very informative. The course lecturers, and the coordinator were
highly professional, technically skilled and friendly. The workshops were the place for
sharing ideas and knowledge among the participants.

| would like to convey my gratitude to JICA and Kansai electric for the great
opportunity. The final quote is "Let's not finish it here”.

Copyright©2013 JICA

11. Md. Nurul Islam (RPCL)

The training arranged by JICA and conducted by the Kansai Electric Power Company
Ltd was very helpful and beneficiary. This training program broadens my knowledge in
electrical maintenance. | have learned about new technology about maintenance. The
trainer of program also expert and their dedication was heart touching. The translator
was also expert and very much cordial. | think memory of this training program will last
long.

12. Shafiqul Islam (NWPGCL)

This training has enhanced my view regarding electrical knowledge. We will be careful
about the accident shown in the module. | think, visualizing could be added extra
knowledge. Thank you.!

13. Md. Wakilur Rahman (NWPGCL)
It was indeed a nice and compact training program. We wish we could visit Japan and
have the chance to see your power plant technologies in real. Thank you!
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5. Individual Impressions Regarding the JICA Training (6/7)

5. Individual Impressions Regarding the JICA Training (7/7)

14. Md. Mehedi Hossen Limon (NWPGCL)

Before attending this training, | heard a lot about JICA training and other O&M training
in Japan from my seniors and | was excited to attend such a program. After
participating in this program, | have found the authenticity of what | heard. In these two
weeks, | enjoyed both the lively workshop and the technical presentations. | found
many new ideas like the Fault Tree Analysis, Human Resource Management. The quality
of both the training text and the presentation are on a high level and the presenters
were very much friendly and supportive. To express shortly, | loved this program. Thank
you all.

15. Md. Abu Rayhan (BPDB)
This training was very useful and effective. Thanks to JICA team.

16. Md. Razaul Karim (BPDB)

This training was really effective. Only lack was to visit kansai electric site or to see
things physically what they have shown. We hope you would not disappoint us from
visiting Japan to have those experience and develop ourself to full extend when this
pandemic Will be normal.

Copyright©2013 JICA

17. Md. Daud Shakil (BPDB)
It was a resourceful and case study base training with an effective discussion about
individual's past and day to day experience, though due to the current covid situation
this training lacks hands-on training, such hands-on training would help us to grasp the
training material more easily and would enable us to see the realized model for
implementing our learning.

18. Adittya Ranjan Chowdhury (BPDB)
This training was delivered with professionalism, knowledge, expertise, rich materials and

interaction. Physical training/observation would have been even more effective to apply
our learning in particular fields.

Copyright©2013 JICA
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JICA

Thank you for your
attention.
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(2017.10.22)
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POWER STATIONS
2021

ob Report
HDITTYR RANJEN CHOWDHURY ND.DAUD SHAKIL

Hosistant Engineer (lstromentation and Contol)  Rssstant Engineer (Shift Charge Engineer)

CHATTOCRAN POWER STRTION, BPDB, ROAZAN, CHATTOCRAN.

Organization: Bangladesh Power Development Board (BPDB)

9 )
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Job Report %
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We made the detail Action Plan (including schedule, frequency etc.) as

below. This format will be utilized to record our activities and report to JIC /A
Expert Team.
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N7 I7v 2% 1 mBEE WMEAT (10/15)
HiEF : 20174210 H 156 H (H) 16:45~17:30
HEY . K7'v 77 NEROGLEN LA RIOREIIMIZONT AN T FT7 v aEH (BT,
[NE] L3RR PR S 02155,
%HT : Meeting room of Power Division, MoPEMR
Hif# : (Bangladesh 7 7> % —/%— k) Rahamat KA, Attendance List /& (5} 13 4)
(JICA Bangladesh F#%77) Mukammeluddin [k (Gt 1 44)
(JICA &) HpTk Gt144)
(BAVETES)) P, fE. EY. —RL B GEbs4)
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15-Oct-2017 Kick off meeting

Name

Title

Rahamat Ullah Mohd.
Dastaqir ndc

Additional Secretary, Power Division,
MoPEMR

Shah Md.Helal Uddin

Deputy Chief, Power Division, MOPEMR

SK Md Abdul Ahud

Joint Chief, Power Division, MOPEMR

Muhammad Chishty
Asheque

Assistant Chief, Power Division, MoOPEMR

E-mail

Kazi Absar Uddin Ahmed

Director, Directorate of System Plannig,
BPDB

Md Abu Yousuf

Chief Engineer, Planing&Development,
BPDB

Jorifa Khatun

Executive Engineer, System plan, BPDB

Sazzaduz Rahmu

Managing Director, APSCL

Kshitish Chandra Biswas

Chief Engineer, APSCL

M.A. Hasrat

Executive Director (Engineering), EGCB

Ibrahim Ahmad Shafi

Superintending Engineer (Focal point),
EGCB

Md. Saiful Islam

Executive Engineer, NWPGCL

Md. Abdur Rouf

Executive Director (Project), CPGCBL

Hiroshi Tadokoro

Senior Advisor, JICA

Ahmad Mukammeluddin

Senior Program Manager,
JICA Bangladesh Office

Hiroki Hirahata

General Manager, Kansai Electric

Toru Kawai

Manager, Kansai Electric

Shigeru Yoshitake

Manager, Kansai Electric

Hidenobu Ichioka

Chief Engineer, Kansai Electric

Takeo Fujii

Manager, Kansai Electric




N7 I97v a8 1 BEMESE FAEAT (10/16)

HIF 0 2017410 H 16 B (H) 9:30~12:00
HAEY - FANCER LB RS2 BT, K EFT O S - fERrE BRI BT 2 BLR o i & iy
VN ey g
%FT : Meeting room of BPDB
HiJ% - (BPDB) Kazi Absar Uddin Ahmed, Director, Directorate of System Plannig
Md Abu Yousut, Chief Engineer, Planing&Development
Jorifa Khatun, Executive Engineer, System plan

Engr. M. Mahmudur Rahman Mahmud, Deputy Director, Design &

Inspection

JICAAHR) mprTk G14)
(BwEFES)) P, WE. S ML B GEs4)

[(FTEEHEE]

1. BPDB & Offiak4 i U T L7z Fe &R OME ST 217 9.

- POWER PLANT WISE YEARLY SUMMARY STATISTICS (PROVISIONAL)
FY2015-2016

- POWER PLANT STATISTICS Sep-2017
+ Annual Training Program 2017-2018
+ Annual Procurement Plan (GOODS) 2017-2018
F7o. AHOMERABITIRG (ERR) sk, 2095 H—HEHAIZSWTiX BPDB
KV HL&REETE (1023 H1H).

2. AKITAEEIZT, BPDB R&E L OEKAITV, AT v = 7 MIT 2 EmRNy 7
T 7R L TRV,




N7 I97v a8 1 BEMESE #FAEAT (10/16)

12017410 H 16 H (H) 14:30~15:15

O FAMSERR LB RME 2 BRI, KIS EATOEE - (R B9 2 3RO M & i

VN ey g

: Meeting room of Power Division, MoPEMR

: (MoPEMR) Shah MD. Helal Uddin, Deputy Chief, Power Division i 1 4
(JICA &)  HpTk Gt144)
(BAVETES)) P, E, EY. —L B GEb4)

[ITEEkER]

1.

MoPEMR & O E#EEITV, BIEDRGRAKS & 51 7 o a o O&FNZ PO HHIE L
7oo ZOHT, BUEHE ORI IT —HEEN LR T A ERHST2D T, HEHO
FH#%X and/or U v 7 ZRIEEIETAL TiE,
FEEIT OM (AR D AMBER TS« FHEIIEREIT CEME DAY MRS TT,
KIFIZOWTIEASERDOFER - Az & —~DF A FEYy M THERTIE.,
S BT, BINEEFEOERBIFEICET 5 BRICOVWTHEM LI L 2T A% 6 UG
(BERC 284HY) &b o7=, LU, FTAEHIC HP THERE L7 B, s eS| B
T OERIIER SN o T,

(4H%DTE)

v

10/17 (k) DFTE+1%. EGCB (9:30~). NWPGCL (11:30~). APSCL (16:00~)
ZERTE JICA R T THBEIRNLDRITIZAR L),

/N



N7 I7v 2% 1 mB#EE MEAT (1017)
HIF : 2017410 H 17 B (k) 9:20~10:20
HEY © FANCAER LB A SRS, K ERTOEE - MR FLICEE T 2 BUR O & I
VN ey g
%HT : Meeting room of EGCB
Hf# : (EGCB) Ibrahim Ahmad Shafi Al Mohtab, Superintending Engineer (P&D)
fiL 2 44
(JICA &) HpTk Gt144)
(BAVETES)) P, E, EY. —L B GEb4)

[fTEEER]
1. EGCB 03T 5 TED FiE B ORESTZ21T .
+ Job Description

+ Organization Chart

+ Training schedule

A HOMERBNEFITIAM (ERR) B0, 2055 —HEAIZSWTIZEGCB LY
BEREETE (1022 #1H) T, AT F U AT 2HAIZOW T, BEITIHER
T5HZEELT

k. HHERICET 2 EPC & Ofiitthkifag. RSO 52O\ T, R—
FLTERLWEWSFER B ST,



N7 I7v 2% 1 mB#EE MEAT (1017)
HiRF : 2017410 H 17 B (k) 11:30~13:00
HEY © FANCAER LB A SRS, K ERTOEE - MR FLICEE T 2 BUR O & I
VN ey g
%FT : Meeting room of NWPGCL
HE « NWPGCL) Md. Nuruzzaman, Executive Director (Finance)
Md. Anamul Haque, Deputy General Manager (HR)
Md. Mamunur Rahman Mondal, General Manager (HR & Admin)
Md. Saiful Islam, Executive Engineer {2 4
(JICA &) HpTk Gt144)
(BAVETES)) W, E, EY. —L B GEb44)

[fTEEER]
1. NWPGCL & Oifiak a8 U T2 Lz Tt &Rt OME ST 217 9,
+ Training Calendar 2016-2017
+ Training Calendar 2017-2018
+ Organization Chart of NWPGCL
Fo. AR OERBANEITRA (BRIR) 0Lkv, 2095 —HERIZOWTIX
NWPGCL & Y Bi&RIZETFE (10/22 #H),

2. NWPGCL (38 LWWREET LA L TWRWD T HHEERED 7 747 U 7 MR
FEBFELVD DI L < 2~3FE~DOEMERDH Y (BLUROE £ TIEZOM =— XD
EMWREITEEORENEERORVREEZINTWD), £/, HERENITOVTO
#:7 (TOEFLiBT 100 LA |) 122\ Th, ZERAKMER L SHIFRL TE LW & OEHE
WboTe, WHEFIRED Y 747 ) TIZHOWTITJICA & Wk,

F 7z, JICA Ok FS THESE L 72 Bheramara ~OFlfft o ¥ —iREIX AR A IZ e -
7ok, —HTADB O% AR — MZ LY, Khulna BEATIZY I 2 b—F 21 2 723I#R
MR NRE SN EDFELEHY,




N7 7v a8 1 BEMES #FAEAT (10/17)

12017410 H 17 H (k) 15:50~17:20

O FAMSERR LB RME 2 BRI, KIS EATOEE - (R B9 2 3RO M & i

VN ey g

: JICA Office

: (APSCL) Md. Shah Alam Khan, Superintending Engineer i, 1 4
JICA AH) HETK (GF14)
(BAWES) M, fE. B R B GEb4)

[ITEEkER]

1.

APSCL /5248 5 THE O TRt B O 2175 .

+ Training Calendar 2016-2017

+ Training Calendar 2017-2018

+ Oraganization Chart of NWPGCL

+ Trouble shooting guideline

+ Annual Procurement Plan

F7o. AH OMERBNBITIRGT (BRR) o Lkv, 205 H—HHEIZ >\ TiX APSCL
KV HREETE (1022 7).

(4H%DTE)

v

10/18 (/k) 1% BPDB ® Ghorashal Training Center Z &4 L. 761 & O ERD
ST E  (JICA BLHFE5 T O M K AFETT) o

/N



N7 I97v a8 1 BEMES #FAEAT (10/18)

HiE: 2017410 A 18 H (/K) 9:45~16:40
HHA) : BPDB Ghorashal éllfﬁﬁz‘/&— FEEAT OB O EidS L OSEFIIERR L72E

MIZE 2 FEIT, KFEEFT OEE - MERE BB 2 BLROM & M &2 FEi+ 5,

%P7 : Meeting room of Ghorashal Training Center (BPDB)

: (BPDB) Md.Omar Faruque, Director, Ghorashal Training Center

Md.Belayet Hossain, CEO & Chief Engineer, Ghorashal Power station
SBU
Engr. M. Mahmudur Rahman Mahmud, Deputy Director, Design &
Inspection

(JICA Bangladesh %577 FHIK Gt 14)

JICA A5) HATEK (GF144)

(BAWES) M, fE, B, k. B GEb4)

PR s e ]

G

= W b=

10.

11.

WHEMIRZ (22T, BPDB LS 2 & OWFHEA DT AT e L,

WHES R DRI 58 4 T, f5 11 90 4 F THIHE.

BPDB OELFChL—=2 27 22— 6 ETdH 0,
Vinv—&®%~ﬁ—mWSCﬁT%6 7T R A—=H—TiE e, REE X
10mUSS$, 5 EliRI L OEEE ILOFIFH TH Y | REGXISOMRRILR VW, 5Ex
fifilx GT/ST/CCGT T. RAT D HERMICETHILATREE D Z &,
BROVHERESE & LT, Mldhiille., BEMRpuilE, 7 2 prEE, il E
JERBRAEE, r—T7 T —2— UL —TRXERNH ST,
%W®HW%“&LT\%%ﬁ&%&ﬁ%ﬁ%%ﬁ%oko

FERIIIAF 7T 2= FH DI, 677&‘&%3*20103@%%%& (REPREIRRE), 2D
ﬁli\%%%kﬁﬁﬁwwﬁﬂﬁfﬁﬁ FHEEERLIC %%&m&~3y
RIEARICAENTZEDa AL HD,

3 582 GTCC UV /xT Y > FHC, 244412 COD F&, GT1 &lE Siemens, ST IE8E
EH (72721 3 BHITIRENR IS X OS5 s O~ EAE R R4E) . EPC IXHEA,
S BT 7 FHDY CCGT #raxhk CiEdn,
UEEIIANL—F 6 Nz V=7 3 N TR S L, 4 3F 3 285,

1~6 SO GFHEIITFEEF— 2T 210MW ToH D54, BIEH 11X 170~180MW F2
FE LM,

1 HEf, 8 IEf], 12 FEEICFEY T7F — X I L TH Y, 12 KEEDOT — % THRE
77y MERERTREEZ LT, AAEREE LTV D,



12. BRI 1~5 STV ER, 5 S EMR T T, Bifl Tr T EEREAL (18 » H
REEH V), 77 N 10 4428 Superviser THEGHT,

13. EEFBIMPTE THEM L, TORMMRE SV AL E 22— 5Pk,

14. BGETEIIEEE DA TV A > B afio T, £io, BHEEENSANMHETH 5
RS STz,

(5% DTIE)
v’ 10/19 (K) % Bheramara ZEAT 274 L T, fIEH K OIS 2 6 T &,

ook



N7 I97v a8 1 BEMES #FAEAT (10/19)

22017410 H 19 H (K) 14:30~17:00

‘) : Bheramara ¥ (NWPGCL) OHHFHE DO FEMIS JOFERHIT/ER L7 ERZE %

AT, KTPFEEFTOEE - MEFFE BT 2BUROB i &2 3+ 5,
: Meeting room of Bheramara power plant (NWPGCL)

: NWPGCL) Mohammad Mosharraf Hossain, Superintending Engineer
Md. Rablul Isram, Executive Engineer (Mech.)

Md. Asad Halim, Executive Engineer (Elec.) 1t 5 4
(JICA A5 HATEK (G 14)
(BEvEEE /1) P, e, S, —L B GE54)

G R]

G
1.

A A

[

EPC : #LAL, GT : MHPS 701F4 288MW, ST : MHPS 140MW, ZE# : MELCO
Zltgs : CGL (1> RA—#—), DCS : Emerson, GT #ilf#I#& : DIASYS

BI7E, GT & ciflizh (2017/5/9 3ERH) 7243, G W ARE D= 110MW L
MTTWVRY, Fiz, AL /NAf 2 KA 70l UCOMERITEIE L TV D,

EPC fR7EHIM 2 45+ LTSA 2 6 0t » N THYifixxhis,

77 v MRROEEFRER Y 7 b - MAXIMO

ETERS IR R

MHPS &#) - R L3536 X 5 MELCO #7 L8512 T GT/ST % %512 L7z O&M WHE
T (26 N,

L3 |

1.

2.

%

v

A HOMEZBARITAAT (ERMK) oEBv, 205 H—HHAIZSWTIZ NWPGCL
(Bheramara JEFT) £ 0 BIREZETFE (10122 H1H),

NWPGCL Attt sk e & [FER IS, AIEEFT O OWHEF IREIZRET 2MWEEH U, b

EFREFE OV T JICA & ik,

#BDOTE)
10/20 (&) 1% Bheramara 7> Dhaka ~DO#E) N ONERE & BHER 2 Eit T iE,

/N



N7 I7v 2% 1 mB#EE MEAT (1022)
HiEF : 20174210 H 22 H (H) 10:00~12:00
H /) : Haripur-CCPP 37T (EGCB) DOBLMIFH A D FEhiids L OFHRTIC/ER L 72 EMZE %
(2. KAJFEBETOEE - MEFFEEIZET 2 BUR O & IV A2 £ 5,
%P7 : Meeting room of Haripur-CCPP power plant (EGCB)
Hif% - (EGCB)  A.K.M Mostafizur Rahaman, Superintending Engineer, Haripur CCPP
Engr. Md. Kamruzzaman, Superintending Engineer, Haripur CCPP
Mohammad Anwar Hossain, Executive Engineer, Haripur CCPP
Engr. Md. Siddiqur Rahman, Executive Engineer, Haripur CCPP
Engr Md Rokonuzzaman, PEng, Executive Engineer, Haripur CCPP

JICA KH#) #HEK GF14)
(BwEFES)) P, WE. S ML B GEs4)

[FAERER]
1. EPC: ##%L. GT : MHPS (701F4 : 279MW @35C). GT 3¢&EHE : MELCO
ST (EEMET) : BLEM (149MW). HRSG : Doosan (#[E). ZJ/F%% : ABB

TERRBHAA 2014E4H 6 H, 77> hh# . 56% (HHV)

GIEEES|

1. EPC fRAEMIMIZ 2 4, LTSA 1% GT O A5 T 34248 (i 7% bRAER TiE) ., J6
BTG OFETHRERIZR LT, EGCB A0 6 O PREEIBIIEANIZ /2 L,

2. WHEIZOWTIZ EGCBEL FORETNCY 7 AN—L30 0 = =T )ikl z Y,
WHE R THERRBRZ 1TV, Z OWHME DY I % il ﬂ?ﬁﬁt@ﬂ?&ﬁ X. BPDB 2MRET 5
Ghorashal DWHE Y » Z —TWHE 2% 1T 7o %, AFEITIZEET D,

3. A7uv=l FNOWHE=—XZHEMLILZA, OEM 2> %Tﬂ;ﬁ?éﬂtﬁﬂﬁtfbﬁ)ﬁ
LTCWRWe®, ZRLS OS2 RIS T 2 HE=—XH 1,

4. AFEEPFBMPTICHE AN TENEENMEATW LB AZEM L2 E 2 A, JICA MES

(EPC) 7my =7 FTHY JICA [ZXDHEMMRE=4 U 7N X OFERIZ DR N
STWD EDREIEND T, £z, SNz b e LTE&Y 28,
5. FEEPTANT T AMHG AR HIE L T\ D, F7o, FEEFTOPTEAEITK LT, FEj Ak
METRTARE L TND B OB IR E AL Tid7e < EGCB 237> T Y ,EGCB
DEHFHEICRMZZE L T HRIC, toREIT CABNKLEIIR DR EFFOLE
BSNAEL D Z EDFKE, EGCB OfFHAR A MIxHd 288 BRI+ 71cd 5,



RN 75372851 EEMEES WEAT (10/22)
HEF : 2017410 A 22 H (H) 13:00~15:30
H : Haripur-CCPP R &EfT (Pendekar) o HLHFHA D FEitits X OFaii/Eak L 7= &R
AT, KIPFEEFTOEE, - MERFEELICET 2B OB S B ik &2 T 5,
%P7 : Meeting room of Haripur-CCPP power plant (Pendekar)

Hif% . (Pendekar) Kazi Shamsul Aiam, Plant Manager
Ahmad Syahrani Bin Sulaiman, Regional Country Manager fifl 3 4

JICAAH) HEK GF14)
(BwEFES)) P, a1 ML B GEs4)

[FAERR]
1. EPC:HHI, GT : MHPS (701F3), ST : & %, HRSG : HHI
HEHREAA 20014510 H 1 H
Availability Factor 13# U T 90%LL E (REAHE THER2WEE),
FIFH IR BE 55 C 7%,

[ AR )
. WEEELZRRR TR EBEDINN BEUKT 5 b AN 22O 03 R,
2. FEFTIT AT AMAGAREDBEH L, G T AT NER GIfS B b A7 v
H— D T2 EEAF 1B STV o),
3. BENIFEREEN SR LU BEITER U OMICE I O 2014 TSR ha s
AV RYA I NTU— RaeZH, Ik, BEMEMAMERICOVWTUIE=F Y VT AT
(TR R
4. BPDB (Zxt LT AELIRHICiEM, HEiZE 4 N/E T 2 238,
BEE ~OHMEILH BT TIT>TH Y., BPDB S0k 2 FIH4 252 Lix/pv, A
B2l M OMh O FEEFTE TRERZFEATEAM EH 5 HiT-> T D,
6. Questionnaire TA H RS LICNRITIRAMAEEIO L B0 (K H %S L7z Questionnaire
(CEDETHREETIE), £/, KHOT LB GRS BIRENTIE,

GHOTE)
v 1023 (J) 1% Ashganj BEEATZFGH L T, FIEERUY A FEY Y b2 E i TiE,

/N



N7 I7v 2% 1 mB#EE MEAT (1023)
HiRF : 20174210 H 23 B (J1) 10:00~15:30
Hi : Ashuganj #EFT (APSCL) OHiIMgd ks JOHRNI/EM LICEMEA I, KT
FEEATOEE « HEFFE B 2 BLR O & B0 & 2 Ehid 5.

%HT : Meeting room of Ashuganj power station Company Ltd. (APSCL)
HfE : (APSCL) Md. Shah Alam Khan, Superintending Engineer ffi#) 20 4

(JICA KB #RIX GF14)

(BAWES) M, fE. B R B GEb4)

[FRERR]
1. 1970 % 7 AT 1 SHEANERRA L. BUET=2= > b 11 BEOMERK, 72720 1 543 X
O 5 i (GT-2) (HRIREE (BLRDOx >y NI Er DD Y 247 FE), £,
FEEATEEORMHEA R 1,87T6MW (23 L TER O v M 1,62TMW 2 AT
LD L,
2. AH., BiHFHA L7z 10 S8 (450MW-CCPP : South), 11 54 (450MW-CCPP : North)
WIZOWTIELL T ERY,
+10 58 GT:Siemens AG (250MW), ST : Siemens (125MW) ., HRSG : CMI(USA),
I EME © Siemens., — iz
- 11 58 GT : Siemens AG(254.756MW), ST : Siemens (128MW),
HRSG : Nooter Eriksen (#[E), 77 : Siemens, —Hfizl

[ AR )
1. 10 5#% (2016 4RiERH) LU0 11 58 (2017 45EBH) (X, OEM v == 7 /LD &
SGHEN, A%ITEtA~= 2 7 M ESE TEIET 5 TE,
2. 201748 HIZAFKEDH Y, (LHESHRIHL TR HEEIEA)
. PHIZAPSCL AVEGRT 2, FRARPEND Z Lideu,
4. VEEAZIEEHEIX, 7 A1 BPDB | x_i’zEHj L . BPDB 3 &#&ERT 5, HEBPEND
ZEERVD, TREDE LW SITIHENADL Z BB D,
. B LRI, 4/57t1“—kuit%ﬁfﬁﬁmu LTWo,
6. FL—=U7A==2—L LT, LTSA, EHraxfi. MOARKINET 2HESNTH
ATCHELEWEDELEH D,
7. FEHBICETLUMEEG R #% L7- (Advanced Project Management Batchl :
Ricardo 1), #HEIEX BPDB OAMTHEfE L TV 5,
RMC (=EFEEEAL) 13 LTSA XA - T b EATIE,
Z O, HEERAERIX. Questionnaire DEIED L1,



(5% DFIE)
v 10/24 (tk) 14 KX Y . MoPEMR Power Division (2 CEBMRIERE L 7 v 77 v 73—
T 4 T R T E,

1D/



N7 I7v 2% 1 mB#EE MEAT (1024)
HiRF : 2017410 H 24 B (k) 14:00~15:30
A BRRERRRUVSEOEHHEICEHL T, MoPEMR #, BEFREMEITEEEE
9 %,
%t © Conference room of MoPEMR Power Division
Hif% © (Bangladesh 7 7 > % —/3— )
Shah Md. Helal Uddin, PhD, Deputy Chief, Power Division, MoPEMR
Mr. Muhammad Chishty Asheque, Assistant Chief, Power Division, MoPEMR
Engr. M. Mahmudur Rahman Mahmud, Deputy Director, Design & Inspection,
BPDB
Md. Shah Alam Khan, Superintending Engineer (Mechanical Maintenance),
APSCL
Md. Anamul Haque, Deputy General Manager, NWPGCL
Ibrahim Ahmad Shafi Al Mohtad, Superintending Enjineer, EGCBL
Engr. Md. Abdur Rouf, Executive Director, CPGCBL
JICA &) &K GF14)
(BAWES) M, fE. E5. R B GEb4)

[fradiER])

1. RNU—KRA L FHEE P10 727 =% D27 747 Y T7IZ2WWT, [mechanical
engineering] % [mechanical work] (ZEIET 5, (BIEF)

2. 7747 VT ORBELIZHOWTIL, BEMTRBOBENRH V| am S 7zny, B
WY L oi-, GHFLLL)

3. WHEZrm 77 50 HSE |X Engineer (ZMBRHGRNE DEMNH 720, BEEREE
(Safty Environment) DEMRTH D LG L, MG L T2z,

4. NU—RA v NEELE MM &R A2 A B FISEMT 5 K 5K H o772, BIERER
fERTIZEAT 5 & L,

GHOTE)
v 10/25 (K) 18HFL 0 JICA N7 T 7 v 2 FHFTCHAHFIEE. 156K L Y JCC =%
Wi Pt

/N



Meeting: A meeting with JICA’s Mission on “Project for Capacity Development for
Operation and Maintenance of Thermal Power Station ”

Venue: Conference Room of Power Division
(Room # 1116, Level # | 1, Bidyut Bhaban, Ramna, Dhaka)

Date: 24/10/2017

Time: 02:00 pm.
Participant List

. NS(: Nume_ofthe Parti_cil)ant B lz:ﬁéil:l?;;otlilof MOII)Ei_IleI:::iI:OM $gnature
!.
s, |{basbuar pimed Al 811 e, pace

Md. A Ron 0 |EXeadive DyretorBriec
- Abdup Rouf CrscaL

; CAS ey
' W %‘A AQO-«M M‘W‘ A?fct-f E_B?E:og_m)
s | MEL, Do (WR
M Aol Vogpa | DROND
6 :-_)(/w\{(\;‘ /\I\OV‘: J[(’('\ H@
T Sugern Yoshitake | Kuumsaq
b Takeo Fugir /

o | .

Torw Yawoy |7
" | Hidenobw Ichipka Z

| Hivoks Hivahata ¢

‘ 12 |
13 '63? . M MM!M.#% &l‘\\w« ﬂ”b,ﬂmj @PD&
14
15

|16




N7 I7v %2 mBHESE MEAET (7/29)

HiRF : 2018427 29 H (H) 15:00~16:00

HiY: 7m o7 Mfis., 6 2 BIARRPHENEILE, § 2 [EBIHEF A r o —1 it
A

%t : MoPEMR Power Division Office

Hif% : (Bangladesh &7 7> % —/%— k) Rahamat Kff, Attendance List 2/ (3 13 4)
(JICA Bangladesh F#%77) Mukammeluddin [k (Gt 1 44)
(BEWEET)) M, 17, Lk, —M, K& GEs4)

[fTaEiER]
T LB UEE TR LT25E 2 [BIARFRAHMEIZ A1) 7= Selection Criteria IZBJ L T, 4 72
BEREERSH -7, FT1% JICA Expert OO ELE L THE LR TWelZ &, 4%
OB HFAESE R A B E 2 72285 Wrap-up meeting (8/9) IZTHEHH Z & L L=,

[E2 by R]

OOverview of Interim Report (Bangladesh)

V FRL—=HA~DFL—= U THBIZONWTERR®H o7 (APSCL),

AN =g UHHEIR, VR 2 b—X LHEEOEET T O (A= BREL
FEHNF) PDRESHRY N7 T7T7 v 2 TOEMICRHE LIEHHE TlEZRnC
ELVEARITIZ OEM b ENENDIE T 7 Moo A =2 —IlESETHFH
DR THDL ZEFE2HMA L, £o, Fxrx—7 1 U7 1 & UTRRR BN
HEKIA T T R HOITHHEZAT 5 Z EPIRITH D Z & 2t L CHAFTR
W,

vV FH2EIARFMHE A = 2 — T EXK-C&L BH 21T 9% 2 14H 5 0EM A & - 72 (APSCL).,
>S5 BOBIFGRFNFOELERET L L. EXP C&I LV bW IFICEH A ZE

723 k7] O&M DEER L2 A b A~ORE) DR Z & 23 L CEfRTE
W,

v OREBHEFRIX, AEHREOHHERIR L BITKBOWM I LA (B2 IX B ARDRESL, #
. BHEF) REISEDLELTHERDIREZHG LW E W BERNH 72 (Power
Division)

v' Selection Criteria (22Tl TRBRFEL 5~10 4] [ZET 2 ERBENS D 7 o 2 —
NR— kb o7 (NWPGCL ), Power Division 2> 5 & AREAOFEFICBF 25 =2 A
VR oT,

DA ONTIIA I U F—3— b EOF R GEHEe=— XRES) 20D,
Wrap-up meeting FFlZ D THRRTIE,




v' Power Division (Zi%, AEID JICA RN T vy =/ FE/ 7 ZATTHE IZEE
LW EWI BN S D88, DWW TIATr Y =7 MILER TR MR LT
WEDERN DT (SJICA Il 7 + 1 —=IH & 58i%)

[F#RR =]

> FH2RBHZERICEHL T W D00 h 7 Z— = K L0 G- TEE RS Focal
Person LV LF N TWRWNWZ LB, KASIMA L /3—{T%F LT Agenda & H(Z
BT D,

(B8 7/30 D T7E)
v. BPDP tDI—FT 47
v NWPGCL ¢ DI—FT 47
ook



A kick-off mecting with HCA Expert Team regarding “Project tor Capacity Development for
Operation and Maintenance of Theramal Power Stations™

Conference Room of Power Division  (Room # 1116, Level # 11) Bidyut Bhaban,
Ramna. Dhaka)

e 29/07/2018
e 3:00 pm.
Participant List
S| : i, ! Designation & ' Mohile/Ph [
N Name ol the Participant ‘ ()e:;';ls:tr)tll]gn | Ols-fnailone i Slgmlllure
1

!\‘,]\,\’tt: Pec | Mec}\am(u( En

) ‘ ( #_.' ; -
| Hgr | sl
"‘u‘ P [R5 ‘\,_I\\‘ (-LLLL ‘V('Z N }\ Q)xh:) P
1)
A denobn Tehiofee | Elec . engineé r

- RY7-

N R

Cfl Ehg}ne‘li' F (‘\[\ {an

e Jvire gl
{



, A/z/iz/et' W :', Fonca

e

Participant List

Name of the Participant Designation & Organization

/ ";.“!@ | i

f} ’ll,“/"‘

| 2 PERTAL L7 ' R

4
i

| . D 'Emuﬁ‘ve Direc F1)
M, AbAup {\QLL}[ LTefect
| CPGLEB)

Mi Kawger HFv02 | MD, EGch

7 A . r

MG Ashral Hoosh & i /g g i{««)

d\j,(Am/,ale I\Nww]w--(ﬁfl
o RPeL

Mobile/Phone
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meeting title:

Capacity Building for Operation & Maintenance of Thermal Power Plant
in People's Republic of Bangladesh
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in People's Republic of Bangladesh
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Capacity Building for Operation & Maintenance of Thermal Power Plant
in People's Republic of Bangladesh
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Minutes of Meeting

Project The Project for Capacity Development for Operation & Maintenance of
Thermal Power Stations in Bangladesh (the 3" survey by JICA Expert Team)
Title Kick-off Meeting

Date 25" July 2019
Time 15:00 - 16:00
Place Conference Room of Power Division
Attendees See Attachment “ attendance list”
Record of Discussions
NO ITEM DETAILS
1. Introduction

1.1 | This meeting was convened with the objective to discuss the below agenda point:
1) Presentation of JCA Capacity building O& M “OVERVIEW of INTERIM REPORT (Drafted)”
U Project Summary
U  O&M Training in Japan (2nd Batch in 2019)
U Monitoring Indicators (2nd Y ear Completed: 2019)
U  Summary on the Mission: 2nd Follow-up Survey
Reviewing O&M training activity at TPPsimplemented by J CA-trained engineers &
technicians.
Grasping the current situation of O&M at TPPs and identifying the O&M training needs,
through discussion on the issue analysis.
Suggesting next O&M training in Japan and the selection criteriafor engineers &
technicians: 3rd Batch, NOV/DEC in 2019.

Suggesting brand-new HRD (Human Resource Development) training in Japan and the

selection criteriafor management: DEC in 2019.

1/2
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NO ITEM DETAILS
2. OVERVIEW of INTERIM REPORT (Dr afted)
2.1 | JCA expert (KANSAI) made the presentation on “OVERVIEW of INTERIM REPORT (Drafted)”,

containing “Project Summary”, “O&M Training in Japan (2nd Batch in 2019)”, “Monitoring Indicators
(2nd Y ear Completed: 2019)” and “ Summary on the Mission: 2nd Follow-up Survey”

MOPEMR requested to increase the number of HRD participants from 4-5 members to power
division plus each generation company (1+6 members).

MOPEMR also told that there were only few feedback of action plan implemented by J CA-trained
technicians.

EGCB told that it was also preferable to focus on chief engineer of TPPs for next training in Japan.
APSCL asked to increase the number of engineers & technicians for next training in Japan.
MOPEMR requested to increase the number of participants by shortening current training term for
engineers & technicians.

CPGCBL told that other training course aside from mechanical maintenance (electrical, C&|, etc.)
would be also preferable as next training in Japan.

NWPGCL told that the diploma as the selection criteria for technician should be removed. JICA
expert replied that the diplomais not mandatory but preferable.

Asaconclusion of today’s meeting, both sides agreed that the above-mentioned issues should be
decided at JCC through this follow-up survey and interna discussion of Japan side.

2/2
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A kick-off meeting with JICA Expert Team regarding
Development for Operation and Maintenance of Theramal

e |

“Project for Capacity
Power Stations”

Venue: Conference Room of Power Division (Room # 1116, Level # 11) Bidyut
Bhaban, Ramna, Dhaka)
Date: 25/07/2019
Time: 2.30 pm.
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Minutes of Meeting

Project The Project for Capacity Development for Operation & Maintenance of
Thermal Power Stations in Bangladesh (the 3" survey by JICA Expert Team)

Title 3" survey in Sirajgan;

Date 28" July 2019

Time 09:30-13:00

Place Conference Rooms and Unit-2 (Site Visit)

Attendees See Attachment “attendance list”

Record of Discussions

NO ITEM DETAILS

1. Introduction

1.1 This meeting was convened with the objective to discuss the below agenda point:
1) Presentation of JICA Capacity building O&M “OVERVIEW of INTERIM REPORT (Drafted)”

Project Summary

<\

O&M Training in Japan (2nd Batch in 2019)

<\

Monitoring Indicators (2nd Year Completed: 2019)

<\

Summary on the Mission: 2nd Follow-up Survey
Reviewing O&M training activity at TPPs implemented by JICA-trained engineers &
technicians.
Grasping the current situation of O&M at TPPs and identifying the O&M training needs,
through discussion on the issue analysis.
Suggesting next O&M training in Japan and the selection criteria for engineers &
technicians: 3rd Batch, NOV/DEC in 2019.
Suggesting brand-new HRD (Human Resource Development) training in Japan and the

selection criteria for management: DEC in 2019.
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NO ITEM DETAILS
2. OVERVIEW of INTERIM REPORT (Drafted)
2.1 JICA expert (KANSAI) made the presentation on “OVERVIEW of INTERIM REPORT (Drafted)”,

containing “Project Summary”, “O&M Training in Japan (2nd Batch in 2019)”, “Monitoring Indicators

(2nd Year Completed: 2019)” and “Summary on the Mission: 2nd Follow-up Survey”

1)

2)

3)

4)

Management asked JICA expert which level of personnel would be suitable to participate in the

HRD training. JICA expert replied that senior management level is suitable.

Management explained the difference in job responsibility and promotion system between

Sirajganj and usual TPPs as follows:

>

In Sirajganj, there are three superintending managers (SE), each of which has role and
responsibility of plant manager for TPP unit individually while chief engineer (CE) is usually
plant manager at other TPPs. The aim is that each SE can grasp the condition of their own

unit.

Sirajganj

Chief Engineer
(CE)

Superintending

Superintending

Superintending

Engineer Engineer Engineer
(SE) (SE) (SE)
Plant Manager Plant Manager Plant Manager
for Unit-1 for Unit-2 for Unit-3

Bheramara, Khulna

Chief Engineer
(CE)

Plant Manager

In order to simplify the promotion system for technician, there are only two stages for
foreman (A and B) as technician stage level in Sirajganj while there are usually four stages at
other generation companies including BPDB. It depends on the policy of power generation

companies, and it is suitable that NWPGCL has smaller workforce than BPDB.

Management explained that there are evaluation criteria format for engineers and technicians such

as achievement of KPI, specified competences etc.

Management recommended JICA expert to increase the number of O&M training participants

rather than to increase that of HRD training
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ITEM DETAILS

Interview and discussion with JICA-trained engineers and technicians

1)

2)

Hearing the answers of Kansai’s questionnaire, JICA’s questionnaire and APs activities
(E/T) JICA expert received their activity report and pictures.

(E) They disseminated their knowledge to their colleagues by utilizing JICA experts’ materials
even though they are busy to establish O&M organization for new unit-3 which is under
construction.

(T) Technicians implement their APs with their supervisors' and colleagues' fruitful corporation.
But it is difficult to report their activities with electrical documents because of their
unfamiliarity with computer. JICA expert advised that the priority is implementation of APs

and report is the secondary.
(T) Technicians lecture some trainings to their new employees.

(T) TBM (Tool Box Meeting) is held sometime before actual works. That helps to improve safety

awareness, but their status is on the way to ensure the safety mind.

(T) Technicians have transferred their skill and knowledge obtained in Japan to other colleagues.
JICA expert confirmed they made full use of JICA-provided textbooks for their disseminations.

Discussion about the Issue Analysis of O&M at TPPs.
(E) O&M manuals are almost available.

(E) The quality of main equipment especially gas turbine manufactured by Siemens is high
quality, on the other hand that of BOP is relatively not so high quality.

(E) Operation procedures are written, well organized and available on demand.

(E) There are some information sharing system such as sharing trouble condition via messaging
chat application and sharing safety information via verbal communication before work, but not

formalized way.
(T) Technicians would repair after considering causes of the troubles.

(E/T) Scheduled maintenance is done after negotiation with BPDB. The schedule is sometime

changed.

(T) Tools and Jigs are set in order after training in Japan. This activity can help technicians to
save the time and lead to efficient work.

3/4
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ITEM DETAILS

Site Survey of Unit-2

Shirajganj TPP has 3 units. One is operated independently but other two are under EPC warranty.
JICA expert observed as follows;
In the ware house and workshop, they keep their tools and jigs set in order.

In the turbine house, there is a safety line marking JICA-trained engineer implemented

through action plan. And they stock filters on floor except for safety area.

In operation room, some Chinese EPC supervisors are supervising Bangladeshi operation.
This unit was installed in 2018, the overall unit is clean and well operated.

Safety information and 1SO policies etc. are on board in entrance.

The unit can run with dual type of fuel (gas and High Speed Diesel oil). Last year they
suffered from shortage of gas and operate only with HSD for 4 months, but this year

imported LNG helped continuous gas firing operation.
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Minutes of Meeting

Project The Project for Capacity Development for Operation & Maintenance of
Thermal Power Stations in Bangladesh (the 3" survey by JICA Expert Team)

Title 3" survey in Bangladesh Power Development Board (BPDB)

Date 29" July 2019

Time 10:00-13:00

Place Conference Roomsin BPDB

Attendees See Attachment “ attendance list”

Record of Discussions

NO ITEM DETAILS

1. Introduction

1.1 | This meeting was convened with the objective to discuss the below agenda point:
1) Presentation of JCA Capacity building O& M “OVERVIEW of INTERIM REPORT (Drafted)”
U Project Summary
U  O&M Training in Japan (2nd Batch in 2019)
U Monitoring Indicators (2nd Y ear Completed: 2019)
U  Summary on the Mission: 2nd Follow-up Survey
Reviewing O&M training activity at TPPsimplemented by J CA-trained engineers &
technicians.

Grasping the current situation of O&M at TPPs and identifying the O&M training needs,

through discussion on the issue analysis.

Suggesting next O&M training in Japan and the selection criteriafor engineers &
technicians: 3rd Batch, NOV/DEC in 2019.

Suggesting brand-new HRD (Human Resource Development) training in Japan and the

selection criteriafor management: DEC in 2019.

2) Genera discussion on further technical contribution from JICA Expert Team

“DROMM program”.

1/4
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NO ITEM DETAILS

2. OVERVIEW of INTERIM REPORT (Dr afted)

2.1 | JCA expert (KANSAI) made the presentation on “OVERVIEW of INTERIM REPORT (Drafted)”,
containing “Project Summary”, “O&M Training in Japan (2nd Batch in 2019)”, “Monitoring Indicators

(2nd Y ear Completed: 2019)”" and “Summary on the Mission: 2nd Follow-up Survey”

1) Management fully agreed to JICA expert’s suggestion that next O&M training program would
focus on mainly mechanical maintenance, and that the selection criteria for technicians would be
regarded as not mandatory but preferable.

2) Management asked JICA expert which level of personnel would be suitable to participate in the
HRD training. JJICA expert replied that senior management level would be suitable.

3) Withregard to HRD training, management told JJCA expert that it would be the best scenario to
increase the numbers of participants from 4-5 persons to 7 as kick-off meeting, and that it would
be suitable to limit participants to power generation companies which are now implementing
O&M unless JICA is completely able to accept Bangladeshi request. JICA expert replied that it is
under discussion with JICA HQ and finally depends on JICA’ s decision.

3. General Discussion on KANSAI’stechnical proposal

KANSAI made the discussion with BPDB management based the discussion paper “DROMM program”.

1)

2)

3)

Management showed KANSAI more interest in this basic concept: especialy in terms of having
more advantage over major manufacturers at the expiration of existing LTSA.

However management asked KANSAI whether it is possible to adapt not only Japanese GT/GTCC
but also other manufacturers (for example GE). KANSAI replied that it is necessary to make the
further internal discussion of Japan side.

Management informed KANSAI that the counterpart is Engr. M. Mahmudur Rahman Mahmud.
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ITEM DETAILS

Interview and discussion with JICA-trained engineer sand technicians

1) Hearing the answers of Kansai’s questionnaire, JJCA’s questionnaire and APs activities
(E/T) JICA expert received their activity report and pictures.

(E/T) Engineers disseminated their knowledge to their colleagues even though they have some
difficulties asfollows:

@ Busy to prepare for overhaul work.
@  Limited workforce for their duties.
@ Limited numbers of training room and equipment.

(E) Engineerstold that the subject “ pump alignment” was especially useful among the training
course in Japan because they can utilize the knowledge and skills directly to their work, and

that it would be much better to include the contents of vertical type pump if possible.

(E) Engineers suggest that it would be more effective for JCA-trained participants to disseminate
their knowledge and skills not only to colleagues in their own TPP, but also to those in other
TPPs.

(T) Technicians hope more support to implement their APs especialy from their boss, engineers
and managers. Some engineers except for JICA trained, do NOT realize the importance of
implementing of APs and ensuring safety.

(T) Technicians are eager to discuss some matter with other colleagues but some engineer give us
some another task so that they cannot.

(T) Itisdifficult to report their activities with electrical documents because of their unfamiliarity
with computer. But one of technicians has enough literacy and can assist themto be a
representative of them.

(T) Some engineers except for JCA trained, value Tool Box Meeting (TBM) as useless.
Technicians guess that is because they do not know how important safety is and in Bangladesh

thereis no culture the senior follows the younger.

(E/T) TBM (Tool Box Meeting) is held sometime before actual works. That helps to improve

safety awareness, but their status is on the way to ensure the safety mind.

(T) In BPDB, technicians have a training centre but just only class room trainings are held. They
have no practical training courses due to lack of equipment. If they have, they could utilize the
equipment to implement APsaswell. In fact, they usually receive only theoretical knowledge

from textbooks so they are obliged to implement actual work by their original methods.

(T) Technicians do not have enough safety equipment (helmet, safety shoes and so on) due to lack
of budget.

3/4
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2)

(T) Technicians activities are not well recognized by management level including BPDB HQ.
That is why technicians could not receive enough support to implement their APsin the site.

They hope their activities are recognized by official.

Discussion about the Issue Analysis of O&M at TPPs.

(E) In old TPP units, O&M manuals are good and available. On the other hand, in new TPP units,
especially constructed by Chinese company, they are not completed and comprehensive.

(E) There are no formalized information sharing system for trouble, measures and safety

information. They only share such kind of information personally.

(E) Current training program of BPDB is not effective because most of them are only theoretical

and not practical.

(T) Technicianswould repair after considering causes of the troubles.

(T) Because of long delivery time, it tends to lack spare parts.

(T) Toolsand Jigs are set in order after training in Japan. This activity can help technicians to
save the time and lead to efficient work.

(T) Maintenance manual's have been created by JICA-trained technicians based on obtained
knowledge and skill from training in Japan.

4/4
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Capacity Building for Operation & Maintenance of Thermal Power Plant
in the People's Republic of Bangladesh
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Minutes of Meeting

Project The Project for Capacity Development for Operation & Maintenance of
Thermal Power Stations in Bangladesh (the 3" survey by JICA Expert Team)

Title 39 survey in Ashuganj CCPP (APSCL)

Date 30" July 2019

Time 10:00-13:00

Place Conference Rooms in Ashuganj CCPP

Attendees See Attachment “ attendance list”

Record of Discussions

NO ITEM DETAILS

1. Introduction

1.1 | This meeting was convened with the objective to discuss the below agenda point:
1) Presentation of JCA Capacity building O& M “OVERVIEW of INTERIM REPORT (Drafted)”
U Project Summary
U  O&M Training in Japan (2nd Batch in 2019)
U Monitoring Indicators (2nd Y ear Completed: 2019)
U  Summary on the Mission: 2nd Follow-up Survey
Reviewing O&M training activity at TPPsimplemented by J CA-trained engineers &
technicians.

Grasping the current situation of O&M at TPPs and identifying the O&M training needs,

through discussion on the issue analysis.

Suggesting next O&M training in Japan and the selection criteriafor engineers &
technicians: 3rd Batch, NOV/DEC in 2019.

Suggesting brand-new HRD (Human Resource Development) training in Japan and the

selection criteriafor management: DEC in 2019.

2) Genera discussion on further technical contribution from JICA Expert Team

“DROMM program”.

1/5

-ﬂﬁ ) ©O Kan;;yi Electric Power
Jica




NO ITEM DETAILS
2. OVERVIEW of INTERIM REPORT (Drafted)
2.1 | JCA expert (KANSAI) made the presentation on “OVERVIEW of INTERIM REPORT (Drafted)”,
containing “Project Summary”, “O&M Training in Japan (2nd Batch in 2019)”, “Monitoring Indicators
(2nd Y ear Completed: 2019)”" and “Summary on the Mission: 2nd Follow-up Survey”
1) Management agreed to JICA expert ‘s proposal about next O& M/HRD training program in
Japan and the selection criteria, but also told that it would be the best scenario to increase the
numbers of HRD participants from 4-5 membersto 7 as kick-off meeting. JICA expert replied
that it is under discussion with JICA HQ and finally depends on JICA’s decision.
2) Management don't have any comments in particular about candidate for HRD training,
provided that the participants can understand HRD training course in Japan and implement
HRD action plan in Bangladesh. After that, through discussion with some JICA-trained
engineers, they suggest that the participants should have technical background for improving
the HRD. JICA expert iswell noted.
3) Management requested JICA expert to install brand-new training facility. JICA expert replied
that we would like Bangladesh side to make further discussion through HRD training in Japan.
3. General Discussion on KANSAI’stechnical proposal

1) Management showed KANSAI moreinterest inthisbasic concept: especially interms of having
the aternative option instead of LTSA.

2) However management asked KANSAI whether it is possible to expand not only Japanese
GT/GTCC but also Siemens GT. KANSAI replied that it is necessary to make the further
internal discussion of Japan side.

3) Management informed KANSAI that the counterpart is Engr. Md. Shah Alam Khan.
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Interview and discussion with JICA-trained engineer sand technicians

Hearing the answers of Kansai’s questionnaire, JICA’s questionnaire and APs activities

(E/T) JICA expert received their activity report and pictures.

(E) Engineers disseminated their knowledge to their colleagues with the active support from
management even though they are relatively busy with their duties including not only technical

work, but also administrative and procurement work etc.

(E) Engineerstold that the subject “ pump alignment” was especially useful among the training

course in Japan because they can utilize the knowledge and skills directly to their work.

(E) Through the discussion with engineers, J CA expert suggest that the personnel with the
technical background should be included in the next HRD training in Japan.

(T) Technicians implement their APs with their supervisors and colleagues fruitful cooperation.

Their supervisors support and accelerate their activities.
(T) Technicians briefed not only their trained activitiesin Japan but also Japanese cultures
(punctuality and ethical manner*) to their supervisors by verbal after returning to Bangladesh.

Their supervisors could understand the importance of their activities (APS).

* Technicians saw the scene on the way to home that the bus driver helped the mother who took

asmall child and a baby carriage when getting on the bus, and they were impressed.

(T) Technicians mentioned that their APs can help to improve their whole technical level.

(T) Itisdifficult to report their activities with electrical documents because of their unfamiliarity
with computer. But one of technicians has enough literacy and can assist themto be a
representative of them.

(T) TBM (Tool Box Meeting) is held sometime before actual works. That helps to improve safety
awareness, but their status is on the way to ensure the safety mind.

(T) First batched JICA trained technician hoped more information about Steam Turbine. JJCA
expert advised that Second batched JICA trained technicians have aready been lectured and

have the textbooks. That textbook can help their hope and JICA expert asked them to share the
textbooks each other.
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2)

Discussion about the Issue Analysis of O&M at TPPs.

(E) Safety culture is now being improved through implementation of APs such as 5S activities
and TBM (Tool Box Meeting).

(E) In old TPP units, there were enough O& M manuals, consumables and spare parts. On the
other hand, in new TPP units, they are not enough. Engineers manage the issue by procuring

local parts and implementing repair work at their own workshop.

(E) There are no formalized information sharing system for trouble, measures and saf ety
information. They only share such kind of information personally. But making archive room

for lesson learned is now in process.

(E) Through the discussion with engineers, JICA expert identified the current problem of T/C

(training centre) in APSCL as follows:

@ TICisrelatively old because it is established based on the TPP unit started in 1985.
@ Insufficient management of T/C due to lack of manpower such as the loss of manuals
@  Training program focusing on mainly theoretical subject and not practical one

(T) Technicians have enough safety equipment and utilize them necessarily. Their supervisors
order them to do so and monitor their utilization.

(T) Scheduled maintenance is done after negotiation with BPDB. The schedule is sometime
changed.

(T) Technicians would repair after considering causes of the troubles. But in case of vibration, it
would be difficult and take much time to investigate the causes.

(T) Technicians would make toals, jigs and consumables lists when repairing. These lists can help
to save the time in the next same repairing. And now they are storing these lists.

(T) Technicians have enough O& M manuals, toals, jigs and spare partsin usual repairing work.
But in some rare repairing work, they would face lack of necessary materials.

(T) Technicians are eager to have training equipment (half cut model etc.) in training centre to

understand the structure further.

4/5
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ITEM DETAILS

Site Survey of Ashuganj TPP

1) Ashuganj TPP has 3 CCGT units.

2) JCA expert observed asfollows;
In the ware house and workshop, they keep their tools and jigs set in order.
In the turbine house, there is a safety line marking JICA-trained engineer implemented
through action plan.
These units were installed in recent year, the overall unit is clean and well operated. They do
not face critical troubles.

Safety information and ISO policies etc. are on board in entrance. HSE department is

responsible for such kind of activities.

5/5
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Capacity Building for Operation & Maintenance of Thermal Power Plant
in the People's Republic of Bangladesh
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Minutes of Meeting

Project The Project for Capacity Development for Operation & Maintenance of
Thermal Power Stations in Bangladesh (the 3" survey by JICA Expert Team)

Title 39 survey in North West Power Generation Company Limited (NWPGCL)

Date 31% July 2019

Time 10:30-13:00

Place Conference Roomsin NWPGCL

Attendees See Attachment “ attendance list”

Record of Discussions

NO ITEM DETAILS

1. Introduction

1.1 | This meeting was convened with the objective to discuss the below agenda point:
1) Presentation of JCA Capacity building O& M “OVERVIEW of INTERIM REPORT (Drafted)”
U Project Summary
U  O&M Training in Japan (2nd Batch in 2019)
U Monitoring Indicators (2nd Y ear Completed: 2019)
U  Summary on the Mission: 2nd Follow-up Survey
Reviewing O&M training activity at TPPsimplemented by J CA-trained engineers &
technicians.

Grasping the current situation of O&M at TPPs and identifying the O&M training needs,

through discussion on the issue analysis.

Suggesting next O&M training in Japan and the selection criteriafor engineers &
technicians: 3rd Batch, NOV/DEC in 2019.

Suggesting brand-new HRD (Human Resource Development) training in Japan and the

selection criteriafor management: DEC in 2019.

2) Genera discussion on further technical contribution from JICA Expert Team

“DROMM program”.
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ITEM DETAILS

OVERVIEW of INTERIM REPORT (Dr afted)

JICA expert (KANSAI) made the presentation on “OVERVIEW of INTERIM REPORT (Drafted)”,
containing “Project Summary”, “O&M Training in Japan (2nd Batch in 2019)”, “Monitoring Indicators
(2nd Y ear Completed: 2019)”" and “Summary on the Mission: 2nd Follow-up Survey”

1) Management agreed to JICA expert ‘s proposal about next O& M/HRD training program in
Japan and the selection criteria, but also told that it would be the best scenario to increase the
numbers of HRD participants to around 10 candidates. JICA expert rgjected NWPGCL's
comment quickly and replied that it is under discussion with JICA HQ and finally depends on
JICA’s decision.

General Discussion on KANSAI’stechnical proposal

1) Management showed KANSAI moreinterest inthisbasic concept: especially interms of having
the alternative option instead of LTSA. Moreover management also suggested that the scope of
work should expand not only GT but also ST/HRSG because existing LTSA focus on only GT.

2) However management asked KANSAI whether it is possible to expand not only Japanese
GT/GTCC but aso Alstom/Siemens. KANSAI replied that it is necessary to make the further
internal discussion of Japan side.

3) Management informed KANSAI that the counterpart is Md. Anamul Haque.
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Interview and discussion with JICA-trained engineer sand technicians

1) Hearing the answers of Kansai’s questionnaire, JJCA’s questionnaire and APs activities
(E/T) JICA expert received their activity report and pictures.

(E) Engineers disseminated their knowledge to their colleagues with the support from
management even though they are relatively busy with their duties.

(E) Engineers started TBM (Tool Box Meeting) activities mainly for difficult repairing work like
HRSG repair and pump alignment.

(T) One of the technicians was transferred to Madhumati 100MW HFO fired engine Power
Station from Bheramara CCPP last year.

(T) Technician implements his APs with his supervisors fruitful cooperation.

(T) Technician mentioned that his APs can help to improve whole technical level of his

workplace.

(T) Itisdifficult to report his activities with electrical documents because of his unfamiliarity
with computer. But other participants have enough literacy and can assist them to be a

representative of him.

(T) Risk prediction activity is held before actual works. That helps to improve safety awareness,
but their status is on the way to ensure the safety mind.

(T) Technician seems to hope that AP can be disseminated to not only his mechanical

maintenance section but also other sections (such as operation and electrical maintenance)

subject to internal approval.
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2)

Discussion about the Issue Analysis of O&M at TPPs.

(E) Safety cultureis now being improved through implementation of APs such as 5S activities
and TBM (Tool Box Meeting).

(E) The quantity and quality of O&M manuals, consumables and spare parts are depending on the
manufacturer of the equipment. For example, those items were not enough for the equipment
manufactured by the Indian and Chinese companies. Engineers manage the issue by procuring

local parts and implementing repair work by themselves.

(E) There are no formalized information sharing system for trouble, measures and safety

information. They only share such kind of information personally.

(T) Technician has enough safety equipment and utilize them necessarily. Their supervisors order

them to do so and monitor their utilization.
(T) Scheduled maintenance can be carried out as planned except when there are no parts.
(T) Technician would repair after considering causes of the troubles.
(T) Technician has enough tools, jigs and spare partsin usual repairing work.

(T) There are few specia tools. If special tools are needed, they would borrow them from other

power plants.

(T) Maintenance quality and safety awareness are gradually improving by the execution of

technician’s AP.
(T) Maintenance manuals are a\ways available on demand.

(T) JICA expert advised technician to utilize the conference room for training.
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Capacity Building for Operation & Maintenance of Thermal Power Plant
in the People's Republic of Bangladesh
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Minutes of Meeting

Project The Project for Capacity Development for Operation & Maintenance of
Thermal Power Stations in Bangladesh (the 3" survey by JICA Expert Team)

Title 39 survey in Electricity Generation Company of Bangladesh (EGCB)

Date 1% August 2019

Time 9:00-11:30

Place Conference Roomsin EGCB

Attendees See Attachment “ attendance list”

Record of Discussions

NO ITEM DETAILS

1. Introduction

1.1 | This meeting was convened with the objective to discuss the below agenda point:
1) Presentation of JCA Capacity building O& M “OVERVIEW of INTERIM REPORT (Drafted)”
U Project Summary
U  O&M Training in Japan (2nd Batch in 2019)
U Monitoring Indicators (2nd Y ear Completed: 2019)
U  Summary on the Mission: 2nd Follow-up Survey
Reviewing O&M training activity at TPPsimplemented by J CA-trained engineers &
technicians.

Grasping the current situation of O&M at TPPs and identifying the O&M training needs,
through discussion on the issue analysis.

Suggesting next O&M training in Japan and the selection criteriafor engineers &
technicians: 3rd Batch, NOV/DEC in 2019.

Suggesting brand-new HRD (Human Resource Development) training in Japan and the

selection criteriafor management: DEC in 2019.

2) Genera discussion on further technical contribution from JICA Expert Team

“DROMM program”.
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OVERVIEW of INTERIM REPORT (Dr afted)

21

JICA expert (KANSAI) made the presentation on “OVERVIEW of INTERIM REPORT (Drafted)”,
containing “Project Summary”, “O&M Training in Japan (2nd Batch in 2019)”, “Monitoring Indicators
(2nd Y ear Completed: 2019)”" and “Summary on the Mission: 2nd Follow-up Survey”

1) Management agreed to JCA expert ‘s proposal about next O&M/HRD training program in
Japan and the selection criteria, but also told that it would be the best scenario to increase the
numbers of HRD participants from 4-5 membersto 7 as kick-off meeting. JICA expert replied
that it is under discussion with JICA HQ and finally depends on JICA’s decision.

2) Management suggested that at least one engineer and one technician should participate from
each entity for next O& M training course in Japan.

3) Management don't have any comments in particular about candidate for HRD training,
provided that the participants can understand HRD training course in Japan and implement
HRD action plan in Bangladesh.

4) Management asked JICA expert whether the diploma as the selection criteriafor technician is
mandatory or not. JICA expert replied that the diplomais not mandatory but preferable.

General Discussion on KANSAI’stechnical proposal

1) Management showed KANSAI moreinterest in this basic concept: especialy interms of having
the aternative option instead of LTSA.

2) Management gave KANSAI current status about 3 GTCC line up and informed KANSAI that
the counterpart is Mr. Ibrahim Ahmad Shafi Al Montad.
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Interview and discussion with JICA-trained engineer sand technicians

1) Hearing the answers of Kansai’s questionnaire, JJCA’s questionnaire and APs activities
(E/T) JICA expert received their activity report and pictures.

(E) Engineers disseminated their knowledge to their colleagues with the active support like

coordinating the schedule of the members, conference room etc. from management.

(E) One of the JJCA-trained engineers started to keep the record of accidents and incidents with

the approval of the management.

(T) Technicians implement their APs with their supervisors' and colleagues fruitful cooperation.

Their supervisors support and accelerate their activities.

(T) Technicians carry out the trainings including other sections in case of common subjects like

safety, plant overview, “5S” and punctuality.

(T) Technicians mentioned that their APs can help to improve whole technical level of their

workplace.

(T) Technicians are eager to have training equipment in training centre like Kanden Plant Techno

Centre to understand the structure further.

(T) By carrying out 5S activities, they help to save time and work efficiently.

2) Discussion about the Issue Analysis of O&M at TPPs.

(E) Engineers started giving instruction about safety to the team members, and safety culture is

now being improved.

(E) There are no formalized information sharing system for trouble, measures and safety
information. They only share such kind of information personally. However, Enterprise
Resources Planning (ERP) is being installed for all TPPs of EGCB to comprehensively share

and manage the necessary information, and the system is going to operate within this year.

(T) Safety culture is now being improved through implementation of APs such as 5S activities
and TBM (Tool Box Meeting).

(T) Technicians have enough safety equipment and utilize them necessarily. Their supervisors

order them to do so and monitor their utilization.
(T) Technicians would repair after considering causes of the troubles and engineer’ s permission.
(T) Technicians have enough toals, jigs and spare partsin usual repairing work.

(T) O&M manuals are always available on demand.
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Minutes of Meeting

Project The Project for Capacity Development for Operation & Maintenance of
Thermal Power Stations in Bangladesh (the 3" survey by JICA Expert Team)

Title 3" survey in Coal Power Generation Company Bangladesh Limited (CPGCBL)

Date 1% August 2019

Time 13:30-16:00

Place Conference Roomsin CPGCBL

Attendees See Attachment “ attendance list”

Record of Discussions

NO ITEM DETAILS

1. Introduction

1.1 | This meeting was convened with the objective to discuss the below agenda point:
1) Presentation of JCA Capacity building O& M “OVERVIEW of INTERIM REPORT (Drafted)”
U Project Summary
U  O&M Training in Japan (2nd Batch in 2019)
U Monitoring Indicators (2nd Y ear Completed: 2019)
U  Summary on the Mission: 2nd Follow-up Survey
Reviewing O&M training activity at TPPsimplemented by J CA-trained engineers &
technicians.

Grasping the current situation of O&M at TPPs and identifying the O&M training needs,
through discussion on the issue analysis.

Suggesting next O&M training in Japan and the selection criteriafor engineers &
technicians: 3rd Batch, NOV/DEC in 2019.

Suggesting brand-new HRD (Human Resource Development) training in Japan and the

selection criteriafor management: DEC in 2019.

2) Genera discussion on further technical contribution from JICA Expert Team

“DROMM program”.
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ITEM DETAILS

OVERVIEW of INTERIM REPORT (Dr afted)

JICA expert (KANSAI) made the presentation on “OVERVIEW of INTERIM REPORT (Drafted)”,
containing “Project Summary”, “O&M Training in Japan (2nd Batch in 2019)”, “Monitoring Indicators
(2nd Y ear Completed: 2019)”" and “Summary on the Mission: 2nd Follow-up Survey”

1) Management agreed to JCA expert ‘s proposal about next O&M/HRD training program in
Japan and the selection criteria, but also told that it would be the best scenario to increase the
numbers of HRD participants from 4-5 members to Max 7 persons who are dispatched from
each power generation entity respectively. JICA expert replied that it is under discussion with
JICA HQ and finally depends on JICA's decision.

2) Management requested JICA expert to include the specific contents about coal-fired TPP like
coal handling, environmental challenges, in next O&M training program in Japan. JICA expert
replied that the targeted type of power generation on this JICA program is GTCC and you
should have discussion with JICA Bangladesh office.

General Discussion on KANSAI’stechnical proposal

1) Management showed KANSAI moreinterestin thisbasic concept: especially interms of having
the aternative option instead of LTSA. CPGCBL has no existing plant at thistime.
2) Management informed KANSAI that the counterpart is Engr. Md. Abdur Rouf.
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Interview and discussion with JICA-trained engineer sand technicians

1)

2)

Hearing the answers of Kansai’s questionnaire, JICA’s questionnaire and APs activities
(E) JCA expert received their activity report and pictures.

(E) Engineers disseminated their knowledge to their colleagues with the support from
management even though they are relatively busy with their duties.

(E) Matarbari TPP is now under construction, so they are going to implement some items of APs
like preventive maintenance at the proper phase of the Matarbari TPP project.

(E) Engineerstold that the mandatory job rotation of KANSAI for new engineersis very effective
to establish the fundamental knowledge and skills of O&M at TPPs.

(E) In Matabari TPP project, installation of training centre including simulator and manufacturer’s

training for 3-6 months are covered in EPC'’ s scope of work.

Discussion about the Issue Analysis of O&M at TPPs.

(E) There are two types of problems regarding the O& M manuals. One is the shortage of
manuals, and the other is that O& M manuals are not well managed (loss of manuals especially

in old units, limited access to the manuals etc.).

(E) There areinitially enough spare parts, but procurement of the parts seems to become
insufficient gradually.

(E) Safety isnot regarded as first priority, but recently the situation is being improved.

(E) There are no formalized information sharing system for trouble, measures and saf ety
information. They only share such kind of information personally.

(E) Because of installing Computerized Maintenance Management System (CMMS) to their TPP

and having capability to identify the causes of the troubles and take proper measures, it seems
that O& M situation of certain IPP in Bangladesh is similar to the ideal condition.
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Capacity Building for Operation & Maintenance of Thermal Power Plant
in the People's Republic of Bangladesh
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Minutes of Meeting

Project The Project for Capacity Development for Operation & Maintenance of
Thermal Power Stations in Bangladesh (the 3" survey by JICA Expert Team)

Title 3 survey in Rural Power Company Limited (RPCL)

Date 4™ August 2019

Time 10:00-11:30

Place Conference Rooms in RPCL

Attendees See Attachment “ attendance list”

Record of Discussions

NO ITEM DETAILS

1. Introduction

1.1 | This meeting was convened with the objective to discuss the below agenda point:
1) Presentation of JCA Capacity building O& M “OVERVIEW of INTERIM REPORT (Drafted)”
U Project Summary
U  O&M Training in Japan (2nd Batch in 2019)
U Monitoring Indicators (2nd Y ear Completed: 2019)
U  Summary on the Mission: 2nd Follow-up Survey
Reviewing O&M training activity at TPPsimplemented by J CA-trained engineers &
technicians.

Grasping the current situation of O&M at TPPs and identifying the O&M training needs,

through discussion on the issue analysis.

Suggesting next O&M training in Japan and the selection criteriafor engineers &
technicians: 3rd Batch, NOV/DEC in 2019.

Suggesting brand-new HRD (Human Resource Development) training in Japan and the

selection criteriafor management: DEC in 2019.

2) Genera discussion on further technical contribution from JICA Expert Team

“DROMM program”.
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OVERVIEW of INTERIM REPORT (Dr afted)

21

JICA expert (KANSAI) made the presentation on “OVERVIEW of INTERIM REPORT (Drafted)”,
containing “Project Summary”, “O&M Training in Japan (2nd Batch in 2019)”, “Monitoring Indicators
(2nd Y ear Completed: 2019)”" and “Summary on the Mission: 2nd Follow-up Survey”

1) Management told that each JICA-trained participant had been individualy interviewed, and
that this Project was very effective.

2) Management agreed to JICA expert ‘s proposal about next O&M/HRD training program in
Japan and the selection criteria, but also told that it would be the best scenario to increase the
numbers of HRD participants from 4-5 membersto 7 as kick-off meeting. JICA expert replied
that it is under discussion with JICA HQ and finally depends on JICA’s decision.

3) Management asked JICA expert whether there are prior assessment in Bangladesh by JICA
expert and age limit about candidate for HRD training. JICA expert replied that there are no
such assessment and limit, provided that the participants can understand HRD training course
in Japan and implement HRD action plan in Bangladesh.

4) Management asked JICA expert whether the diploma as the selection criteria for technician is
mandatory or not. JICA expert replied that the diplomais not mandatory but preferable.

5) Management told that capacity building for existing TPPs was so helpful that other subjects
like electrical and 1& C aside from mechanical maintenance would help to improve O&M after
this Project.

General Discussion on KANSAI’stechnical proposal

1) Management showed KANSAI moreinterest in thisbasic concept: especially interms of having
the aternative option instead of LTSA from major manufacturers and procurement from Indian
manufacturer, BHEL.

2) Atthistime RPCL procures GT spare parts from BHEL but has some concern about the quality
management, especiadly late delivery of technical service.

3) Management informed KANSAI that the counterpart is Mr. Kamal Hossain at the general

information.
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Interview and discussion with JICA-trained engineer sand technicians

1)

2)

Hearing the answers of Kansai’s questionnaire, JICA’s questionnaire and APs activities

(E/T) JICA expert received their activity report and pictures.

(E/T) Engineers and technicians disseminated their knowledge to their colleagues with the active
support from management even though they are relatively busy with their duties.

(E) Engineerstold that the training program in RPCL was now improving through their APs
implementation.

(E/T) JCA expert confirmed they made full use of JICA-provided textbooks for their
disseminations.

(T) Technicians mentioned that their APs can help to improve whole technical level of their
workplace

(T) One of the techniciansis going to carry out 4S activities as soon as new workshop is
completed.

Discussion about the Issue Analysis of O&M at TPPs.

(E) Safety rules and cultures are already established, and furthermore they are now being
improved through implementation of APs such as 4S activities and safety line marking.

(E/T) Information related to trouble, measures and safety are shared with other TPPs, and are
accumulated via webpage.

(T) Technicians mentioned that their workplaces have very experienced people.

(T) Technicians have enough safety equipment and utilize them necessarily. Their supervisors
order them to do so and monitor their utilization.

(T) Technicians would repair after considering causes of the troubles.

(E/T) Engineers and technicians have enough tools, jigs and spare parts in usual repairing work,

and they are kept well. Engineers told that necessary consumables and spare parts can be

procured as planned.
(E/T) O&M manuals and procedures are always available on demand.

(E/T) Considering the above, JICA expert thought that O& M situation of RPCL is amost similar
to theideal condition.
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Capacity Building for Operation & Maintenance of Thermal Power Plant
in the People's Republic of Bangladesh

RECL
Date:  %ch/ Any /2019
Time: 9 : 30 /2 . 00

Place: RPCL Cah’ﬂfyé’nce V00 m

Attendance List

No. Name Position Company Signature
1| Md. Abdv\,j‘ J‘ﬂbur Hﬁnag:nﬁl?:}ecbv RPC L
s [MA Soliwm B\(\U\:\E;a/ﬁ £D (5/‘6‘5) RPer M
EN(ALF)AHI. RACL. oo
3 ,DRHZOY KUMAR, SHAHA GH(:-ZFJ )
o | rdmeheney Qavomar,  [aui® OAdmn) RPCL QX
KB, Awin Ullad € prgames R
) e B e e 4
o |Md Shahgden Tepuy . Tbau (a/r) | RPer Tz
- | mmal tromaaan, Mowagua ] [P ;@rﬁj
8 @Mg’ A FM Mabaieldin SDEC_,J_T%;)CL— RecL (M__.j::/v
9 | Chade b A W ke, mes | RpeL (At
0| Md- £ad AL AE,GPP| RPCL 120y
pper
. ) Page:l Ot Kansai Electric Power

S ————



3,408

Attendance List

No. Name Position Company Signature

1| Ml Hogeoun Rebman Hoodaden | el wif,  Rucnedprsen co 1| sz

R ol - Mapd- AL Mp oo Tberpreter] JICH e~

13 | Hidenobu Ichivka i.z Zgze " kansai Electric |~ R R E

% | Morolbr Moo Gorenl Hoge, Fences Elecrric | ka JbE]

5 | flim Kozotns e | Kansi Blcerie | /|08 2%

14 %sh,,:k;fm Dof E o _ /Q'Ms@ Electse ZS&QJ‘

JICA Exper't

Page: 2_

Ot Kansai Electric Power

- } b
power with neart
e ————



WA R 6-2-7

E‘Z%D':llj—

G



1) HwEE

No. w5 B 4 RH B HA

1 | v—r 75 2018 £ 6 H

2 | RN—RT A UHEREE 2018 45 8 A

3 | ¥EHERHEE B 1m) 2018 £ 9 A

4 |EHEBREE (B 210) 2019 4 10 A

5 |¥EFERHEE (E3R) 20212 H

6 |FEET=FIJ T —1F Verl 2018 £ 11 A

7 |FEEE=FY 7 —] Ver2 2019 4£5 A

8 |FEE=FY 7P —h Ver3 201949 A

9 |FEE=FY 7P —h Verd 2020 £ 3 A

10 |FHEE=FZVU 27— Verb 2020 4£ 12 A

11 |FEE=FY 72— Verb 2021 4£9 A

12 |F¥x=2) T — b Ver? 202241 H

13 |EBE T HEE 202242 A (TFiE)

(2) & DM

No. R R B 4 RHBEEA
BLEIKRIHE (V=7 - T7=v) OV FaT

! L, WHET ¥ 2 b 2018 4~ 1 A
B2EAIHE (2 P=T « T/ =V v ) OYTNR,

2 | % a T a, BHET %2 I 2019 % 2 7
EIEAFHHE (o P=T Ty s R AY

31N) DU AR, HYXaTa, BHEF X L 2019 - 11 1
s VI A URHED S TR 25 '

4 FARF U TAUHHED S T NA, ) X2 T A, HHETF 2021 4 6

ES




WA R 6-2-8

FEET=HZY T — b Ver.7 EHIK



TO Chief Representative of JICA Bangladesh Office
Project Monitoring Sheet

Project Title: The Project for Capacity Development for Operation and Maintenance
of Thermal Power Stations in Bangladesh
Version of the Sheet: Updated version of Ver.7 (Term: August 2021 - February 2022)
Name: Dr. Shah Md. Helal Uddin
Title: Representative of Counterpart /
Joint Secretary of MOPEMR Power Division
Name: Okuda Hidenobu
Title: Chief Advisor / Thermal Power Generation O&M
Submission Date: 25! February, 2022

[. Summary
1 Progress
1-1 Progress of Inputs
» The Japanese side provided the following items from August 2021 to February 2022.
® Although the Japanese side was planning to dispatch the Japanese experts for the
final survey (the 4th follow-up survey) during this reporting period (from August
2021 to November 2021), the dispatch of the Japanese experts was not conducted
as planned due to the spread of the COVID-19.
» The Bangladesh side provided the following items from August 2021 to February 2022.
® Assignment of counterpart personnel
® Other operational cost

1-2 Progress of Activities (during this reporting period)
The progress of activities set for each output is as follows.
» Output 1: Current situation of O&M of thermal power plants (TPPs) is analyzed and
training needs are identified.
® Sub-Activities 1.1: To analyze the current situation of O&M at TPP and grasp the
need of trainings.

v' Already completed.
® Sub-Activities 1.2: To review the training system of TPP staff, and analyze the
current situation and issues of each technical level of O&M staff.
v' Already completed.

® Sub-Activities 1.3: To confirm and propose the training needs of each technical
level.
v' Already completed.




Output 2: Instructors of TPPs are trained and secured.
® Sub-Activities 2.1: To prepare the program of training in Japan for instructors and
O&M staff by identifying issues and training needs.
v' Already completed.
® Sub-Activities 2.2: To conduct trainings in Japan and develop capacity of instructors
and O&M staff of TPP.
v' Already completed.
® Sub-Activities 2.3: To prepare Action Plans of trainings for O&M of TPP.
v' Already completed.
Output 3: Training curricula and materials of O&M are improved.
® Sub-Activities 3.1: To propose of human resource development plan and staff
development plan, and accreditation system in the target TPP.
v"Implementation of the Human Resource Development (HRD) Action Plan by
management to improve HRD plan at TPPs was almost completed, however,
some action plans are still in progress as shown in Table 1-1. (For the detailed

contents, please refer to the Attachment 1.)

Table 1-1: Progress of HRD Action Plan (as of the end of November 2021)

Action Plan Item APSCL BPDB CPGCBL EGCB RPCL NWPGCL
. Create provisions for Completed, Completed,
future trainers & to get | but one item but one item
the experts through is being Completed is not Completed
Training of Trainer further possible
(TOT) enhanced. now.
. Purchase modern Completed, Completed, It's still
Training Equipment but one item | but one item impossible Completed, but one item is still in
is still in is still in how. progress.
progress. progress. )
. Implementing Training
Need Assessment Completed
(TNA)
. Required top
management’s
initiative on system Completed
evolving
. Support, Promote and Completed
Supervise Engineers’ but one item
/Technicians’ action Completed is not Completed
plan possible
now.

® Sub-Activities 3.2: To improve training curricula and materials for O&M training at
TPP (OJT’s) and training centers.

v' JICA Expert Team (JET) confirmed that improved situation of the curricula and
teaching materials for O&M training at TPPs through the training report from the
JICA training participants and the questionnaire surveys for management and
participants as the alternative to dispatching experts to Bangladesh.

v’ At the final Joint Coordination Committee (JCC) online meeting on 19t November




2021, JET explained that the implementation of the HRD Action Plan is essential
to continuously improve training curricula and materials for O&M training at TPPs.
Bangladesh side agreed on this point and will continue to improve the training
curricula and materials by themselves even after the Project completion.
» Output 4: O&M Training at TPPs is improved.
® Sub-Activities 4.1: To conduct trainings at each TPP by instructors.

v" According to the training reports from JICA training participants (46 engineers &
28 technicians), they conducted 37 improved/new trainings for 336 O&M
personnel at TPPs (in total) after October 2020 when the 3@ JCC online meeting
was held.

v' Despite this situation where it is difficult to implement their Action Plan, some
JICA-trained engineers conducted online lecture training and voluntary
dissemination activities for their colleagues.

v" Implementation of the HRD Action Plan by management to continuously improve
O&M training at TPPs was almost completed, however, some action plans are still
in progress as shown in Table 1-1.

v’ At the final JCC online meeting on 19" November 2021, JET explained that the
implementation of the HRD Action Plan is essential to continuously improve O&M
training at TPPs. Bangladesh side agreed on this point and will continue to
improve the O&M training by themselves even after the Project completion.

® Sub-Activities 4.2: To modify the training contents, curricula and materials as
necessary based on feedback of trainings in Bangladesh.
N/A

1-3 Achievement of Output (during this reporting period)
» Output 1: Current situation of O&M of thermal power plants (TPPs) is analyzed and
training needs are identified.

v" Output 1 has already been achieved.

» Output 2: Instructors of TPPs are trained and secured.
v" Output 2 has already been achieved.
» Output 3: Training curricula and materials of O&M are improved.
® The achievements of Output 3 in this reporting period are as follows.

v The curricula and teaching materials for O&M training at TPPs have been
improved as follows. Most of the O&M staff who received the training by the
participants said that they helped enhance their basic technical knowledge, so it
is considered that above improvements have helped to improve the training
capacity on O&M of TPPs.

- The trainings to be implemented by the participants were incorporated into the
annual training program in some public utilities.




- The training courses that had never been included in the training curriculum at
each public utility were provided, such as Non-destructive Inspection, Pump
Alignment and Fault Tree Analysis.

- Most of the trainings were performed with utilizing the training materials
provided by JET.

- Some of the trainings were performed using training materials created by the
participants based on training materials provided by JET.

v" Implementation of the HRD Action Plan by management to continuously improve

training curricula and materials for O&M training at TPPs was almost completed,
however, some action plans are still in progress as shown in Table 1-1.
One of the incomplete Action Plan items is the purchase of training equipment in
item 2. Each electricity generation utility has already requested the relevant
authorities who have the authority to purchase the training equipment or establish
the training center, but only BPDB and APSCL, which have training centers,
actually purchased training equipment. Even in BPDB and APSCL, which actually
purchased training equipment, due to budgetary concerns, they are limited to
purchasing some equipment, and it will take time to prepare all training equipment
that are considered to contribute to the improvement of training capacity.

In addition, at other electricity generation utilities that do not have a training center

(NWPGCL, EGCB, RPCL) or electricity generation utilities that do not have a

power plant in operation (CPGCBL), it is necessary to first establish a training

center in order to implement this action plan item. Therefore, they are not going
to start immediately, and they are planning to establish a training center in line
with the planned construction of the TPP in the future, so this will also take time.

In the progress of the HRD Action Plan at CPGCBL, the reason why there are

many items that cannot be implemented at present is that CPGCBL is a newly

established electricity generation utility and does not yet own a power plant in
operation.
» Output 4: O&M Training at TPPs is improved.
® The achievements of Output 4 in this reporting period are as follows.
v"According to the training reports from JICA training participants (46 engineers &

28 technicians), they conducted 37 improved/new trainings for 336 O&M

personnel at TPPs (in total) after October 2020 when the 3@ JCC online meeting

was held. As a result of evaluating the quality of the training conducted by the
participants as an instructor, the training received a high evaluation of 4 or higher

(highest evaluation = 5, lowest evaluation = 1) as shown in Chart 1-1. From this,

it is considered that the training capacity on O&M of TPPs has been improved.




Training Evaluation after October 2020

Skill improvement
of trainee (rated by
trainee)

5
Self-Evaluation by /
Trainer 4

Quality of training
contents (rated by
trainee)

#* No. of training repart
205 (by traines)
40 (by trainer)

Application on own
job (rated by
trainee)

Quality of training
textbooks and
materials (rated by

trainee)

Chart 1-1: Evaluation of On-site Trainings after October 2020 (based on training reports)

v" Implementation of the HRD Action Plan by management to continuously improve
O&M training at TPPs was almost completed, however, some action plans are still
in progress as shown in Table 1-1.

v About 52% of the trained instructors were able to implement the Action Plan as
planned. The remaining about 48% of instructors were able to implement only
partial Action Plans due to the spread of the Covid-19.

1-4 Achievement of the Project Purpose

>

Project Purpose: Training capacity on O&M of thermal power stations is strengthened.

(The parts that contributed during the reporting period are underlined.)
® The Project Purpose has been achieved considering evaluation indicators such as
number of improved new training courses and number of trainers.

v" As of the end of November 2021, the participants of engineers who patrticipated
in JICA trainings conducted 127 trainings as instructors and trained 1,590 O&M
personnel at TPPs. On the other hand, the participants of technicians who
participated in JICA trainings conducted 146 trainings as instructors and trained
1,407 O&M personnel at TPPs. In addition, regarding workplace improvement
activities, activities such as Pre-maintenance meeting and 4S were implemented
at each workplace. (Table 1-2)




Table 1-2: Action Plan implementation status (as of the end of November 2021)

PI\::;?c?e;r?:s Number of Number of
in JIFC): A Training Activity | Trainees at Reference
training at each TPP each TPP
BPDB Engineers 10 19 283 TBM, 4S & Safety line marking
Technicians 10 41 421 TBM, 4S & Safety line marking
. TBM, Safety line marking,
NWPGCL Engineers 8 27 446 Pre-maintenance meeting
Technicians 5 42 455 TBM, 4S
. TBM, 4S, Knowledge sharing,
APSCL Engineers 9 24 239 Pre-maintenance meeting
Technicians 7 25 227 TBM, 4S
CPGCBL Engineers 7 19 187 1 retired person
Engineers 6 13 169
EGCB . TBM, Keeping record
Technicians 3 14 157 Pre-maintenance meeting
. TBM, 4S (Safety line),
RPCL Engineers 6 25 256 Pre-maintenance meeting
Technicians 3 24 147 TBM, Fire drill
) Engineers 46 127 1,590
Cumulative [ nicians 28 146 1,407
Total
Total 74 273 2,997

v" As to the beneficiaries of the Project, each participant as the trainer was able to
disseminate the knowledge and skills learned during JICA trainings to 626
colleagues, which was more than the target figure (600) set in the PDM. (Table 1-

3)

Table 1-3: Beneficiaries of the Project

Direct Beneficiaries Final Beneficiaries
Number of Trained Instructors Remarks
Number of Trainees
Engineer Technician
BPDB 10 10 215 6 unreported people
NWPGCL 8 5 126
APSCL 9 7 104 * incl. external trainees
CPGCBL 7 - 46 1 unreported people
EGCB 6 3 77
RPCL 6 3 58
46 28
Total 626 [people]
74 [people]
Target 60 [people] 600 [people]

v' Forty-six (46) engineers and twenty-eight (28) technicians were trained as
expected instructors in the trainings in Japan and the online training. The




v

participants in respective trainings answered that they had almost achieved the
training objective (“Training capacity of the participants for O&M of TPPs will be
strengthened.”), and that the knowledge and experience they acquired can be
directly applied or adaptable to their work as shown in Table 1-4 and 1-5. On the
other hand, two participants answered “not achieves” due to the online training
without any practical training and site visit though JET endeavored to provide
practical knowledge in the online training.

Table 1-4: Achievement level of the training objective in JICA trainings

< Fully Achieved Not Achieved —
4 3 2 1
Engineer training 12 32 2 i
(46 people) (26%) (70%) (4%)
Technician training 24 4 i i
(28 people) (86%) (14%)
Table 1-5: Usefulness level of the training results in JICA trainings
It cannot be It cannot be
It gan be dlrect!y applied, | directly applied It was not useful
directly but it can be | or adapted, but at all
applied to work adaptable it can be of
to work reference to me
Engineer training 26 19 1 i
(46 people) (57%) (42%) (1%)
Technician training 23 4 1 i
(28 people) (82%) (14%) (4%)

In the trainings in Japan and the online training, engineers and technicians made
the Action Plans for improvement of the O&M capacity of TPPs. Due to the
dissemination of knowledge through implementation of the Action Plans, basic
technical and safety knowledge of the O&M staff of TPPs were enhanced (Chart
1-2), which lead to reduction in _accidents at TPPs, and improvement of O&M
quality of the staff of TPPs. (Chart 1-3).

Total Training Evaluation

- - . BPDB NWPGCL
Five-grade Evaluation skill improvement APSCL  =e=CPGCBL
5: Excellent of trainee (rated by EcCB ——RPCL
4: Good trainee)
3: Fair 5 4 * No. of traini rt
. T NO. o raining repaor
2: Poor 1077 (by trainee)
1: Very poor 175 (by trainer)

Application on own
job (rated by
trainee)

Self-Evaluation by
Trainer

uality of training
textbooks and
materials (rated by
trainee)

Quality of training\§
contents (rated by
trainee)

Chart 1-2: Evaluation of On-site Trainings (based on training reports)




<Evaluation from JICA-trained Engineers & Technicians>

I | I I

10
P51
40%
3%

0% 20% 40% 60% 80% 100%

Y6400

Improvement of O&M Quality
Reduction of Accidents
= Improvement of Plant Availability
= Improvement of Safety Awareness

= Improved
= Not improved

<Evaluation from management>

67%
339

0% 20% 40% 60% 80% 100%

100%
100%

Improvement of O&M Quality
= Improvement of Safety Awareness
= Improved ® Reduction of Accidents
= Not improved = Improvement of Plant Availability

Chart 1-3: Improvement of O&M Performance by Action Plan (based on questionnaire surveys)

v At the final JCC online meeting on 19" November 2021, JICA-trained participants
expressed the effects and usefulness of the Project. The followings are some
specific examples.

- JICA-trained engineer from NWPGCL was impressed with JICA Expert Team’s
practice of sharing lessons learned from past accidents and suggested that the

same practice should be developed at TPPs in Bangladesh.

- JICA-trained engineer from RPCL successfully solved pump vibration issue at
TPP_utilizing knowledge and skills regarding the vibration analysis and the
alignment.

- JICA-trained engineer from CPGCBL utilizes knowledge and skills regarding the
vibration analysis, alignment and NDT (Non-destructive-testing) during the
construction phase of TPP.

® |ssues related to the achievement of the Project Purpose are as follows.

v' The number of trainings and beneficiaries has been achieved at satisfactory level
by implementing additional activities (Action Plan Implementation by participants
trained in additional online training) to complement for the delay in Output 4, but
the achievement level of the Action Plans is not yet completed.

v At the final JCC online meeting on 19" November 2021, JET requested further
support from the Bangladesh side for the implementation and monitoring of Action
Plans by JICA-trained engineers & technicians even after the Project completion.
The Bangladesh side acknowledged the contents of the explanation and agreed
to meet the request from JET and will continue to implement the Action Plans




even after the Project completion.

» Project Evaluation by DAC Evaluation Criteria
® The results of evaluating the Project to date in accordance with the five criteria set
by DAC (Development Assistance Committee) Evaluation Criteria, namely (1)
relevance, (2) effectiveness, (3) impact, (4) efficiency and (5) sustainability are
shown below. (The parts revised / added from the Project Monitoring Sheer Ver.6
are underlined.)
(1) Relevance
Relevance is considered “high” for the following reasons.

Priority v" In the public power generation companies of Bangladesh, it

is an urgent task to efficiently operate and maintain gas-
fired power generation, which is consistent with the goal of
the Project.
Adequacy of Project v' As for the approach of the Project, it is appropriate that
Approach O&M personnel in leading positions are trained as
instructors through O&M training in Japan including
practical training, and the trained instructors implement
dissemination activities at their power plants.

Consistency with the v The Project is consistent with Japanese Official
Japanese ODA policy Development Assistance (ODA) policy for Bangladesh.

(2) Effectiveness
Effectiveness is considered “high” for the following reasons.

Achievement of v The Output 1 to 3 are achieved.

Project Outputs v' The Output 4, O&M training at TPPs is improved, was
negatively affected due to unexpected disruption caused by
the spread of the COVID-19 since activities relevant to the
Output 4 were supposed to be carried out mainly in the last
half of the Project.

v" JET conducted the additional training (4™ batch training) for
complementing delays and deficit of Output 4 originally
planned, and 18 electrical engineers were additionally
trained as expected instructors.

v' The number_of trainings and beneficiaries has been
achieved at satisfactory level by implementing additional
activities (Action Plan Implementation by participants
trained in_additional online training) to complement for the
delay in QOutput 4, but the achievement level of the Action
Plans is not yet completed.

v At _the final JCC online meeting on 19" November 2021,
JET requested further support from the Bangladesh side for
the implementation and monitoring of Action Plans by JICA-
trained engineers & technicians even after the Project
completion. The Bangladesh side acknowledged the




contents of the explanation and agreed to meet the request
from JET and will continue to implement the Action Plans
even after the Project completion.

Achievement of
Project Purpose

The Project Purpose has been achieved considering
evaluation indicators such as number of improved new
training courses and number of trainers.

The Output 4 was negatively affected due to unexpected
disruption caused by the spread of the COVID-19 since
activities relevant to the Output 4 were supposed to be
carried out mainly in the last half of the Project.

JET conducted the additional training (4" batch training) for
complementing delays and deficit of Output 4 originally
planned, and 18 electrical engineers were additionally
trained as expected instructors.

The number of trainings and beneficiaries has been
achieved at satisfactory level by implementing additional
activities (Action Plan Implementation by participants
trained in additional online training) to complement for the
delay in Output 4, but the achievement level of the Action
Plans is not yet completed.

At the final JCC online meeting on 19" November 2021,
JET requested further support from the Bangladesh side for
the implementation and monitoring of Action Plans by JICA-
trained engineers & technicians even after the Project
completion. The Bangladesh side acknowledged the
contents of the explanation and agreed to meet the request
from JET and will continue to implement the Action Plans
even after the Project completion.

Beneficiaries of

As to the beneficiaries of the Project, each participant as

Project the trainer was able to disseminate the knowledge and skills
learned during JICA trainings to 626 colleagues, which was
more than the target figure (600) set in the PDM.

(3) Impact

Impact is considered “high” for the following reasons.

Prospect of achieving
Overall Goal

v' Improvements of training capacity on O&M at TPPs have

been confirmed.

In addition, as per the questionnaire surveys for
management and participants, improvements of O&M
performance at TPPs have already been confirmed.
Therefore, it is highly possible that Overall Goal will be
achieved.

Ripple Effects

The participants not only have implemented training to
disseminate the knowledge and skills learned during O&M
Training in Japan, but have worked on the improvement
activities through 4S (Sort, Set in order, Shine and
Standardize) activities and TBM (Tool Box Meeting) learned




in Japan.
The improvement activities have a positive impact on the
safety and quality at TPPs.

(4) Efficiency

Efficiency is considered “relatively high” for the following reasons.

Inputs

v

As for the inputs of the Japanese side, the dispatch of the
Japanese experts was not conducted as planned due to the
interruption of the 2™ survey (the 1% follow-up survey) and
the cancellation of the 4™ survey (the 3™ follow-up survey)
and the final survey. However, JET substituted the activities
with exchanging e-mails with each participant frequently
and conducting the additional questionnaire surveys and
web conference for management and participants, which
was appropriate to produce the outputs as planned.

The inputs of the Bangladesh side were carried out as
planned.

Improvement of
Efficiency

Since the Project was conducted as the same program
including other countries, synergistic effects could be
achieved by laterally applying the activity results of each
project.

In addition, the efficiency of the Project was able to improve.

(5) Sustainability

Sustainability is considered “relatively high” for the following aspects.

Policy / Institutional
aspect

v

It is not predicted any policy or institutional change that may
affect the sustainability of the Project effects.

Organization aspect

v

As an organizational change that has a positive effect on
the sustainability of the effects produced by this project,
Bangladesh Power Management Institute (BPMI) was
established by the MoPEMR Power Division in 2017, and
training was started in May 2018 for engineers and staff
engaged in the power sector. BPMI aims to develop the
technical and managerial capability and improve the quality
of the human resources employed in the power sector
through technical and general training. Since it contributes
to "Create provisions for future trainers & to get the experts
through Training of Trainer (TOT)", which is one of the items
of the HRD Action Plan prepared by the management, the
JET believes that it will have a positive effect on the
sustainability of the effects produced by this project.
However, even at BPMI, it is limited to classroom learning
for_engineers only. At each electricity generation utility
including BPMI, there is still room for improvement in
organizational issues such as identifying training needs and
designing trainings curricula, securing budget and
equipment for practical training, etc. for effective and




systematic HRD.

v' The HRD Action Plan prepared by management includes
the items that resolve the organization issues, and it is
considered that it is essential to implement the HRD Action
Plan by management in order to enhance sustainability.

v' Implementation of the HRD Action Plan by management
was almost completed, however, some action plans are still
in progress.

Technical aspect v' In the trainings in Japan and additional online training,
engineers and technicians prepared the Action Plans for
improvement of the O&M capacity of TPPs. Due to the
dissemination of knowledge through the implementation of
the Action Plans, basic technical and safety knowledge of
the O&M staff at TPPs were enhanced, which lead to
reduction in accidents at TPPs, and improvement of O&M
quality of the staff at TPPs.

v The HRD Action Plan prepared by management includes
the items that support, promote and supervise the Action
Plans of engineers and technicians, and it is considered that
it is essential to implement the HRD Action Plan by
management in order to sustainably disseminate the
knowledge and skills learned by JICA training.

Financial aspect v As aforementioned in the organization aspect, it is

necessary to secure budget and equipment for practical

training for effective and systematic HRD*. The HRD Action

Plan prepared by management includes the items that

resolve the issues, and it is considered that it is essential to

implement the HRD Action Plan by management in order to
enhance sustainability.

. At each electricity generation utility, training and education costs are

budgeted every year, and costs related to the purchase of training

materials and equipment are disbursed from this budget.

1-5 Changes of Risks and Actions for Mitigation
N/A

1-6 Progress of Actions undertaken by JICA
N/A

1-7 Progress of Actions undertaken by Gov. of Bangladesh
N/A

1-8 Other remarkable/considerable issues related/affect to the project (such as other
JICA's projects, activities of counterparts, other donors, private sectors, NGOs




etc.)
N/A

2 Delay of Work Schedule and/or Problems (if any)

2-1 Detail

» Although JET planned to conduct the final survey (the 4th follow-up survey) in
Bangladesh by October 2021, JET won’t be able to conduct the survey in Bangladesh
due to the spread of the Covid-19.

» About 48% of instructors were not able to implement the Action Plan as planned and
some action plans are still in progress.

2-2 Cause
» Global spread of the COVID-19.

2-3 Action to be taken

» Regarding the activities to be carried out in the final survey (the 4th follow-up survey),
JET substituted the activities with exchanging e-mails with each participant frequently
and conducting the additional questionnaire surveys for management and participants.

» The final JCC, which was planned to be conducted during the final survey (the 4th
follow-up survey) in Bangladesh, was held online instead of face-to-face.

> At the final JCC online meeting on 19" November 2021, JET requested further support
from the Bangladesh side for the implementation and monitoring of Action Plans by
JICA-trained engineers & technicians even after the Project completion. The
Bangladesh side acknowledged the contents of the explanation and agreed to meet the
request from JET and will continue to implement the Action Plans even after the Project
completion.

2-4 Roles of Responsible Persons/Organization (JICA, Gov. of Bangladesh, etc.)
N/A

3 Modification of the Project Implementation Plan
3-1 PO
N/A

3-2 Other modifications on detailed implementation plan
(Remarks: The amendment of R/D and PDM (title of the project, duration, project site(s),
target group(s), implementation structure, overall goal, project purpose, outputs, activities,




and input) should be authorized by JICA HDQs. If the project team deems it necessary to
modify any part of R/D and PDM, the team may propose the draft.)
N/A

4 Preparation of Gov. of Bangladesh toward after completion of the
Project

» In order to sustain the Project effects after finishing the Project, it is essential to
implement the HRD Action Plan by management as planned.
On the Bangladesh side, it is necessary to follow up on whether the HRD Action Plan
is being properly implemented after finishing the Project.

ll. Project Monitoring Sheet | & Il as Attached
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Senior Engineer,Gas Turbine Maint./Cairo North Power
Station,Egyptian Electricity Holding Company (EEHC)

—_

Mr.BADERELDINE Moustafa Esmat Ahmed

Senior Engineer, Turbine Maint./Cairo Power
Station,Egyptian Electricity Holding Company (EEHC)

DO

Mr.IBRAHEM Ayman Ibrahem Mohamed

Senior Engineer, Turbine Maint./Cairo North Power
Station,Egyptian Electricity Holding Company (EEHC)

w

Mr.MEWAFY Abdelrahman Saad Abdelrahman

Operation Supervisor,Operation Management./Nubaria

4{Mr.SAAD Ayman Saad Azer Power Station,Middle Delta Electricity Company /
(EEHC)
5|Mr.ELSAEIDY Ibrahim Ahmed Osman Team Leader,Mechanical Maintenance Dept.,Middle

Delta Electrical Production Company/(EEHC)

Head section engineer, Turbine Maint.Dept/Sidi Krir
Combined cycle pow.stat.,West Delta For Electricity
Production Company / (EEHC)

Mr.ELSHEKH Mohamed Hamdy Ibrahim
Abdelmak

[*2)

Shift Charge Engineer,Operation Dept./Sidi Krir Power
Mr.ABDELHAMID Tarek Moustafa Mohamed |Station,West Delta For Electricity Production Company
/ (EEHC)

BN ]

Head /Dept.Mech.Maint.Eng.,Sidi Krir Power
Mr.AWAD Abdelmoneim Ali Ahmed Mohamed |Station,West Delta For Electricity Production Company
/ (EEHC)

8]

Maintenance Eng,Maint.Dept.of Water Treat./Assiut
Mr.KAOUD Mekhaimer Abozeid Mekhaimer Power Plant,Upper Egypt Electricity Production
Company / (EEHC)

Ne)

Maintenance Eng,Maint.Dept.of Boiler/Assiut Power
Plant,Upper Egypt Electricity Production Company /
(EEHC)

Mr. TAWFIK Mohamed Aboueleyoun Hassan
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Mr.MOHAMED Emad Abdelrahim Rashidy

Technician, Turbine Mainten./Cairo Power
Station,Egyptian Electricity Holding Company (EEHC)

DO

Mr.IBRAHEM Khtab Ragab

Technician, Turbine Mainten./Cairo Power
Station,Egyptian Electricity Holding Company (EEHC)

w

Mr.SHAHIN Mohamed Said Elsayed

Technician, Turbine Mainten./Cairo Power
Station,Egyptian Electricity Holding Company (EEHC)

o

Mr.KALIFA Mohamed Helal

Chief of Turbine Workshop, Turbine
Mainten.Dept/Bubaria Power Plant,Middle Delta
Electricity Production Co./EEHC

1

Mr.ABDELHAFEZ Elshahat Abdalla

Mechanical Supervisor,Nubaria Power Station,Middle
Delta Electrical Production Company (EEHC)

[*2]

Mr.ABDELAAL Omar Mohamedyoussef

Technical Supervisor, Turbine Mainten./Sidi Krir
Combined cycle pow.stat.,West Delta For Electricity
Production Company / (EEHC)

3

Mr.BASHA Ashraf Abdelaziz

Technical Supervisor, Turbine Mainten./Sidi Krir
Combined cycle pow.stat.,West Delta For Electricity
Production Company / (EEHC)

0

Mr.ELTAHAN Mohamed Abdallah

Technical Supervisor, Turbine Mainten./Sidi Krir
Combined cycle pow.stat.,West Delta For Electricity
Production Company / (EEHC)

O

Mr.ABBAS Amir Kamal Abdellatif

Supervisor, Turbines Mech. Mainten./Cairo Power
Station,Upper Egypt Electricity Production Co./
(EEHC)

Supervisor,Mech. Mainten./Elkurimat Power

10|Mr.ELIAN Samir Ayesh Abdelazim Station,Upper Egypt Electricity Production Co./
(EEHC)
11{Mr.MOHAMED Sayed Ali Mahmoud Supervisor,Mech. Mainten./Thermal Power Plant,Upper

Egypt Electricity Production Co./ (EEHC)
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Capacity Development for Operation & Maintenance of Thermal Power Stations

Egypt 2017
Action Plan (Engineers/Technicians)

Name of the Power Company: Cairo North Power Station

Name of the member: Engineers (Moustafa Esmat Ahmed, Ayman Ibrahim Mohamed

Ibrahim, Abdel Rahman Saad Abdel

Rahman) and Technicians (Mohamed Emad

Abdelrahim, Ibrahim Khatab Ragab Khatab, Shahin Mohamed Said Elsayed)

Overall Goal
(Core Objective)

Surrounding Equipment is repaired efficiently

Project Purpose

1. Engineer and technicians have enough skills
2. Maintenance is done in proper timing

Outputs

(Positive effects by
implementing the
Activities)

1. Internal Training is organized
2. Communication between operation section and maintenance
section is done smoothly

Activities

1. See separate document “Detailed Plan of Training” for details.

2-1 Invite operation engineers/technicians for bilateral meeting with
maintenance engineers/technicians every Sunday morning to
increase cooperation and share information, experience and lessons
learned.

2-2 Make “Daily Monitoring Round Report” by maintenance team
members every day.

Person & Section
in charge

Maintenance department (60 technicians & 6 engineers) and
Operation department (40 technicians & 6 engineers)

Financial Source

( Just some tea money through contributions from Engineers and
Management )

Risk (Possible
Obstacles)

A-Outages that need continuous work for maintenance we may divide in three shifts to
maintain the turbine in minimum time.

B- Some sister plants may borrow some technicians to help them in their outages.




Detailed Plan of Training

Name of the Power Plant: Cairo North Power Station E.E.H.C (Engineers/Technicians)

Title of the Training

Internal Training

Person/Section in charge

Maintenance Engineers

Things that have to be considered in implementing the Training

- Venue: Power Station meeting room

- Facilities, equipment etc.: TBD

- Lecturers: Engineers & Technicians who joined JICA training, Experienced personnel
within PS

- Financial source: Just some tea money through contributions from Engineers and
management )

Risks (possible obstacles): A-Outages that need continuous work for maintenance we may divide in three shifts to

maintain the turbine in minimum time.

- B- Some sister plants may borrow some technicians to help them in their outages.

Target Group of the Training
Technicians and Engineers

Syllabus Timeframe
2 hours every
1) Work safety and disaster avoidance Thursday

2) Vibration balancing

3) Pump operation and maintenance

4) Welding procedures

5) Valve maintenance

6) NDI

7) Quality Control & Efficiency management




Capacity Development for Operation & Maintenance

of Thermal Power Stations, Egypt 2017

(Engineers/Technicians)

Cairo North
Action Plan

<Cairo North: Engineers/Technicians>

Surrounding equipment is repaired
efficiently

Overall Goal

Project Purpose

skills

Engineer and technicians have enough

Maintenance is done in proper timing

Outputs

@ Internal Training is organized

Activities ‘

Engineers who trained in
JICA transfer the training
material and knowledge
to other engineers
&technicians

(@ Communication between
operation section and maintenance
section is done smoothly

!

Plant meeting room

is used to convene
every Thursday,
some tea is offered

Organize Meeting in every
Sunday morning

Keep “Daily Round Report”
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/o FEERT Z=yh COD |[Fuel|Output| GT ST HRSG | GEN
Unit-1| Jul-04 | NG [250MW|=2&T.| — NEM | =ZEdH
Modulel Unit-2| Jul-04 | NG |250MW| =Z£& T. — NEM |=ZEE%
CEPC - Unit-3| Jan—06 | — [250MW Ehva — | =ZEEK
(A ) 24 Cairo NorthZE T
el Unit—4| Jun—06 | NG |250MW GE — NEM GE
Module2 Unit=5[ Apr—06 | NG [250MW GE — NEM GE
Unit—6| Jul-08 | — |250MW — ALSTOM — ALSTOM
Unit=1| Jul-05 | N.G [250MW| Siemens — ALSTOM| Siemens
Unit—2| Aug-05| N.G |250MW| Siemens — ALSTOM]| Siemens
Unit—=3| Sep—05 | N.G [250MW| Siemens — ALSTOM| Siemens
#1 & #2
Unit—4| Sep—05 | N.G |250MW| Siemens — ALSTOM| Siemens
Nubaria%& & Fit Unit-5[Aug-06 — [250MW — MHI — MHI
MDEPC Unit-6| Sep—06 | — |250MW — MHI — MHI
(hF 2 BEHE4E o - B STF
Unit—1[May—09| N.G | 250MW GE ITALY GE
o _ - STF
#3 Unit—2| Jul-09 | N.G |250MW GE ITALY GE
Unit-3[Oct-10| — [276MW — ALSTOM — ALSTOM
Unit-1 Aug—06| N.G [2560MW| Siemens — ALSTOM| Siemens
Talkha%& &EFT Unit-2 Aug—06| N.G [250MW| Siemens — ALSTOM]| Siemens
Unit-3 Feb-10| — |250MW — — ALSTOM
Unit-1{ Jan—00 320MW —
Conventional
Unit—2 | Mar—-00 320MW —
WDEPC B D, B
(PG5 L 258 ) 24) Sidi Krir¥& &P CTG1 |Aug—09| N.G |250MW | =Z= & T — NEM |=ZE5EH%
Combined Cycle| CTG2 [ Sep-09 [ N.G |250MW | =28 T.| — NEM | =285
STG |Aug-10| — |270MwW ANSALD ANSALD
O O
AssiutJ& BT Unit—1 Mar-92 [ N.G | 300MW —
e
(Walidia & #7T) Unit-2 Feb-97 [ N.G [300Mw| —
Unit—1|Nov-97| N.G |627TMW — GE Babcock
#1
Unit-2[Aug-98 | N.G |627TMW — GE Babcok
UEEPC Unit—1|Feb—07 | N.G |250MW| Siemens — CMI Siemens
EPERINE NIYN
(b= Ty th) B #2 Unit—2 | Oct=07 | N.G | 250MW| Siemens — CMI Siemens
Kuriemat%& & AT
Unit=3| Jun—09 | — |250MW — ALSTOM — ALSTOM
Unit-1{ Jan—09 [ N.G [ 250MW GE — CMI GE
#3 Unit—2| Jul-09 | N.G |250MW GE — CMI GE
Unit-3[Oct-11| — [250MW — ALSTOM — ALSTOM
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Action Plant7 U7 ZNNIR P 1R B G A

2 624 53 B HBAL HR
Mr.BADERELDINE Moustafa Esmat Ahmed Gas Turbine Maintenance Engineer v
Mr.IBRAHEM Ayman Ibrahem Mohamed Turbine Maintenance Engineer v
Mr.MEWAFY Abdelrahman Saad Abdelrahman |Turbine Maintenance Engineer |Due to another business
Cairo North%& FE AT

Mr.MOHAMED Emad Abdelrahim Rashidy Turbine Maintenance Technician v
Mr.IBRAHEM Khtab Ragab Turbine Maintenance Technician v
Mr.SHAHIN Mohamed Said Elsayed Turbine Maintenance Technician v
Mr.SAAD Ayman Saad Azer Operation Management. Engineer v
Mr.ELSAEIDY Ibrahim Ahmed Osman Mechanical Maintenance Engineer v

Nubaria%& FE AT
Mr.KALIFA Mohamed Helal Turbine Maintenance Technician v
Mr.ABDELHAFEZ Elshahat Abdalla Mechanical Technician v
Mr.ELSHEKH  Mohamed  Hamdy  Ibrahim Turbine Maintenance Engineer v
Abdelmak
Mr.ABDELHAMID Tarek Moustafa Mohamed Operation Dept. Engineer v
Mr.AWAD Abdelmoneim Ali Ahmed Mohamed  |Mechanical Maintenance Engineer v

Sidi Krir%& BT
Mr.ABDELAAL Omar Mohamedyoussef Turbine Maintenance Technician [Due to another business
Mr.BASHA Ashraf Abdelaziz Turbine Maintenance Technician |Due to another business
Mr.ELTAHAN Mohamed Abdallah Turbine Maintenance Technician |Due to another business

. _ Mr.KAOUD Mekhaimer Abozeid Mekhaimer Maint.Dept.of Water Treat. Engineer v

AssiutF&® AT

(WalidiaZ& B T)
Mr. TAWFIK Mohamed Aboueleyoun Hassan Maint.Dept.of Boiler Engineer v
Oraby
Mr.ABBAS Amir Kamal Abdellatif Turbine Maintenance Technician v

Kuriemat & & it Mr.ELIAN Samir Ayesh Abdelazim Mechanical Maintenance Technician v
Mr.MOHAMED Sayed Ali Mahmoud Mechanical Maintenance Technician v
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THE PROJECT FOR CAPACITY BUILDING FOR OPERATION AND MAINTENANCE OF
THERMAL POWER PLANT IN ARAB REPUBLIC OF EGYPT

Contents

4O Kansai Electric Power

power with heart

—
9 )
jica

Japan International Cooperation Agency (JICA)
The Kansai Electric Power Co., Inc.

1. Project Summary

2. O&M Training in Japan: OCT/NOYV, 2018

3. Selection Criteria for Next Participants:
Engineers & Technicians

4. Summary on the Mission for Next Step

1. Project Summary

1. Project Summary

This JICA project aims to implement capacity building for O&M at Thermal
Power Plants (TPPs), in order to make continuous technical support for
EEHC.

Targeted Type of

Power Generation Gas Turbine Combined Cycle (GTCC)

Thermal Power Plants (TPPs) of EEHC and its affiliated

Project Sites . .
Proj ect Purpose production companies
Overall Goal CaPacity of O&M of Thermal Power Plants (TPPs) is Ministry of Electricity and Renewable Energy (MoERE)
verall boa strengthened. Egyptian Electricity Holding Company (EEHC)
Cairo Electricity Production Company (CEPC)
Project Goal Training capacity on O&M of EEHC is strengthened. Counterpart East Delta Electricity Production Company (EDEPC)
Middle Delta Electricity Production Company (MDEPC)
PI‘O]. ect Output West Delta Electricity Production Company (WDEPC)
Upper Egypt Electricity Production Company (UEEPC)
Output 1  Training needs are identified based on current situation of O&M. L ) o _ -
Beneficiaries Engineers & technicians trained by JICA and their trainees
Capacity of instructors as well as engineers and technicians of
Output 2 . . . L.
EEHC and its affiliated production companies is enhanced.
Duration October 2017 — September 2019
Output 3 ~ O&M training activity at TPPs is reviewed. (2 years)
1. Project Summary: Work Flowchart 1. Project Summary: Actual Itinerary of Follow-up Survey| ¢ |
2%}{7 2((:)}(8 2%}{9 Date Activities Contents
4Q 1Q [ 2Q I 3Q [ 4Q 1Q [ 2Q [ 3Q [ 4Q 2l i Mon Meeting Cairo EEHC Briefing on the Interim Report
In Japan ! SiteVisit EEHC Training Center Interview with each counterpart and
Activity ! Meeting Site Visit at the these TPPs/Training Centers.
In Egypt st - nd [ . 3.Jul. | Tue Alexandria | Sidi Krir Power Station = 3 = 7
LYP! ;“ Voel)llow up| j :“r l‘et;llow up : Site Visit EGYPT Pl
Output 1: o : Meeting WDEPC i
Training needs are identified ! Alexandria — LA \ N
based on current situation of 4.Jul. 3 Wed e 'WDEPC Training Center » \ ’,mun\r;’, ©
O&M. 1 Nubaria | Nubaria Power Station e/
Output 2: Reviewing the activity that : Meeting MDEPC e
Capacity of instructors as well as participants disseminate their S.Jul. | Thu N Talkha MDEPC Training Center
engineers and technicians of EEHC knowledge and skills obtained in ' Site Visit — —
and its affiliated production the training program in Japan to i Talkha Power Station
companies is enhanced. other colleagues at TPPs. | Meeting UEEPC
8.Jul. | Sun Assuit
Output 3: ! Site Visit Assuit Power Station
O&M training activity at TPPs is ; UEEPC Training Center
reviewed. 9.Jul. | Mon Site Visit Kuriemat
! Kuriemat Power Station
i Meeting CEPC .
Documents: N Progress|Report Final Report 10.Jul. 3 Tue Cairo CEPC Training Center o
1. Progress Report i Site Visit - -
(Interim Report) 1 Cairo North Power Station
2. Project Completion Report < 1+ Year (C ) > < 2"d Year (Plan) > 11Jul. | Wed Pre-Meeting Cairo JICA Members Preparation for the Wrap-up Meeting
(Final Report) l l l l l l 12.Jul. | Thu | Wrap-up Meeting Cairo | All Members Briefing on the Survey Report
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2. O&M Training in Japan: Participant’s Comments

1. Project Summary

2. O&M Training in Japan: OCT/NOY, 2018

3. Selection Criteria for Next Participants:
Engineers & Technicians

4. Summary on the Mission for Next Step

Especially Useful Required Additional
I Main Suggestion Subjects Subjects

> We need more practical » Basic Training of Vibration > Welding Quality

training (participation in (Balancing) Management in Japan
turbine inspection) and more » Non-Destructive Inspection » Heat Recovery Steam

” technical-advanced » Introduction of the latest Generator (HRSG)
5 training (not beginner). technology in GTCC Maintenance

_dé » The program is theoretical » GT & High Temperature Parts

L%O but we need practical a lot. / Maintenance of GTCC

> Practical application
should be more than
theoretical lectures.

» We need more technical- » Metal Material

> Practical Skill at Rotary

2 advanced training. » Experiential Safety Training Equipment (Alignment
g » We need more time in » Welding Procedure and Balancing)

= comparison with training Management » Participation in GTCC
'Ed contents. » Basics of Non-Destructive Overhaul

= Inspection Skills

]

2. O&M Training in Japan: Important Assumption

2. O&M Training in Japan: GTCC Line-up of EEHC

Finding of this Mission: Thermal Power Plants (TPPs)

CCGT Station No. of Units Installed Capacnty Commissioning Date

v TPPs are so well operated and maintained that EEHC can attain high Cairo South 11 IXIOLIXSS NG/LFO 1995
. . . . Cairo (,alro North 4x250+2x250 1500 NG/LFO 2004-°06-"07-"08
O&M quality of TPPs, despite of some technical issues. North Giza 250432250 50 NGILFO 011516
v’ Aging GTCCs have concern of Flow Accelerated Corrosion (FAC) Bast Delta DT CAERSIES 1200 NELD KEHEED
in Heat Recovery Steam Generator (HRSG) . Talkha Bx19.542x40 236 NG 7O-80-1989
Talkha 750 2x250+1x250 750 NG 2006-2010
v’ Some TPPs require “energy management” followed by O&M cost Middl Nubaria 1.2 4x250+2x250 1500 NG/LFO 2005-2006
iddle . < - . 5
reduction and higher availability factor: major technical troubles and Delta Cbi s 2l 50 DGO 20022010
. . Remarkable || Mahmoudia 8x2142x50 268 NG/LFO 1983-1995
the latest maintenance technology in case of Japanese GTCC etc. {ssue of FAC LA T =T NGO TR
o 3s . _— . . . s in HRSG h 2x2 2, 2014-2
Finding of this Mission: JICA-trained Engineers/Technicians P - - o T
lamanhour X23+1x. -

v/ JICA trained engineers & technicians are utilizing their knowledge and et DMl (T sixar D PEDeED = OO ET0o50T0 )
skills obtained in Japan, through not only dissemination to other Upper Kuriemat 1 2x250+1x250 750 NG 2007-2009
colleagues but also actual trouble-shooting at TPPs. Egypt L Kuriemat 2 2x250+1:250 50 NG 20052001

Burulls 6x400 (Gas Unit) 2400 NG/LFO 2017

v'Engineers shall take the responsibility of O&M work implemented Siemens Beni Suef 6x400 (Gas Unit) 2400 NGILFO 2017

by technicians. New Capital 2x400 (Gas Unit) 800 NG/LFO 2017
*Source: EEHC Annual Report 2016/2017
2. O&M Training in Japan: Important Assumption 2. O&M Training in Japan: Training Program

Finding of this Mission: Training Centers (T/Cs)

v EEHC has various training curriculum from management skill in
Leaders Development Center (LDC) to technical expertise in T/Cs of
each Electric Production Company (EPC).

v T/Cs have O&M training program including mechanical workshop,
but there is still room for reinforcing O&M training program

(especially GTCC).

v While every T/C implements safety management, some TPPs are
expected to enhance Health, Safety and Environment (HSE),
especially safety.

v Some T/Cs have old-fashioned training facilities (under renovation),
and have potential needs such as non-destructive inspection and
remaining life assessment for aging main equipment of TPPs.

Technicians

v Introduction of the latest technology in TPP v Introduction of the latest technology in TPP

v [Experience-based Safety Training ] v | Experiential Safety Training

v Human Resource Development v/ Welding Procedure Management
v' Quality Management v \Experiential Quality Training )
v' Thermal Efficiency Management Metal Material
v |Basic Training of Vibration (Balancing) ] v [Overhauling Rotary Pumps
v" \Non-Destructive Inspection v [Basics of Non-Destructive Inspection Skills
v ?;%&’/Tg;ii::;e Parts / Maintenance of GTCC ] v Mai of High T ) S s
v' Remaining Life A (advanced) ‘\ v Occupational HSE (especially Safety)
v' Feed Water Treatment Workshop v' General System and Outline of GTCC
v Site Visit on TPP and Manufacture’s factory v Site Visit on TPP and Manufacture’s factory
v Lessons Learned from Accidents ¥ Prevention of Accidents and Disasters
v Participation in GTCC Overhaul v Participation in GTCC Overhaul
v" Human Error Prevention v' Methodology to Formulate Action Plan
v Welding Quality Management in Japan
v Effective M. for Quality Electric Power
Infrastructure
v Methodology to Formulate Action Plan * New training subjects as shown in blue & boldfaced type
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3. Selection Criteria: Important Assumption

1. Project Summary
2. O&M Training in Japan: OCT/NOYV, 2018

3. Selection Criteria for Next Participants:
Engineers & Technicians

4. Summary on the Mission for Next Step

Finding of this Mission: TPPs and T/Cs
v'Each EPC has its own T/C and implements its own training program
for engineers and technician, but there is still room for reinforcing
O&M training program (especially GTCC) in some T/Cs.

v Mechanical participants are preferable to electrical and C&l,
considering foreseeable aging impact on O&M quality and cost in the
near future.

v There is no officer dedicated only for instructors. At the request of
T/Cs, leading officer of TPPs usually implements training course as
instructor.

Suggestion from JICA Expert

v Target should be leading engineers and technicians who are capable
of disseminating their knowledge and skills obtained in O&M

training in Japan to other colleagues at TPPs.

3. Selection Criteria for Next Participants

Contents

Qualification (Engineers) Qualification (Technicians)

Number 10 persons per annual 10 persons per annual

Training Term About 1 month About 3 weeks

Be a leading engineer working on
thermal power plants, and has expertise
related to mechanical engineering in
GTCC, who are capable to be
instructors to train other engineers.

Be a leading technician working on thermal
power plants, and has expertise related to
mechanical work in GTCC, who are
capable to be instructors to train other
technicians.

Current Duties

Experience in  Have from 5 to 10 years’ experience in the field O&M of GTCC including GT, ST

the relevant field and HRSG.
Educational Be a eraduate of universit Be a diploma of technical high school or
Background gradu umversity college, or higher
Have a competent command of spoken o
Lamge and written English. peregl
Health Must be in good health, both physically and mentally, to participate in the program in

Japan.

*1:Lecture will be made in Japanese and translated to English or Arabic. Course materials will be prepared in English, and participants are expected
to prepare job reports and action plans in English.

1. Project Summary
2. O&M Training in Japan: OCT/NOY, 2018

3. Selection Criteria for Next Participants:
Engineers & Technicians

4. Summary on the Mission for Next Step

4. Summary on the Mission for Next Step

v Request for Next Step:
Giving us comments from Egyptian side for Minutes of Meeting (MoM)

by JUL 31, 2018, if any, especially,
» O&M training program in Japan, and

» Selection criteria for next participants.

v Undertaking by Egyptian Side:
» Selecting participants based on the selection criteria (by AUG 15, 2018),
» Securing other operational cost if necessary and
» Reporting O&M training activity at TPPs implemented by JICA-trained
engineers & technicians.

v’ Undertaking by Japanese Side:
» Conducting the O&M training in Japan for each 10 engineers/technicians

as participants (OCT/NOY, 2018), and
» Reviewing O&M training activity at TPPs implemented by JICA-trained
engineers & technicians.

e L,
_ Hiroki HIRAHATA (Focal Point)
hirahata.hiroki@b5.kepco.co.j
Thermal Power Division

The Kansai Electric Power Co.,Inc.




Current Situation: Power Supply and Demand

Current Situation: Diversifying Generation Capacity Mix

No additional thermal power plants are needed under the 8
Five-Year Plan (2017-2022), EEHC (2016/171)

Installed Capacity against Peak Load
50,000

Current Situation

v'Meeting the peak load in 45000 .08
2016/2017 that reached 29,400MW without 140,000 38,857
load shedding. 45,000
e 32,015
v'Increase of total installed oo LAY
capacity to the unified national grid up | £25000 bz
to 45,008MW, including Fast Track Plan 20,000
(3,636MW) and Siemens Project 15,000
(5,600MW).

10,000

v'Consequently, progressive increase of 5000
reserve margin relative to peak load. 0

2012/2013  2013/2014  2014/2015 20152016 2016/2017

v' Excessive reliance on thermal assets (90+% of installed capacity)
v’ Frequent power outages due to natural gas and fuel shortage

Generation Capacity Mix

Various countermeasures to OVercome from 2016/2017 10 2022

the undiversified power
generation mix taken by EEHC.

100%

Recent Activity for Improving Energy Mix

v The renewable energy will generate over
20% of electricity.

v' Clean coal thermal power plant will be
installed.

v Nuclear power plant will be installed.

2016/2017 2022
= Renewable mmmSteam &t Hydro & Thermal (NG, HFO) ®Hydro @ Wind & Solar ® Coal
*1: EEHC Annual Report 2016/2017 e COAT mGas = Peak Load *1: MoERE Addressing Egypt’s Electricity Vision 2015
Current Situation: Drastic Change in role of TPPs Issue in O&M of Thermal Power Plants (TPPs)

In the near future, many existing thermal power plants are increasingly
required to SWitch the operation from base & cyclic to
peak (including standby reserve).

Main Dominant Factors:;
v" Recent peak load growth relatively stable.
No more drastic change in demand growth expected in next decade.
v' Brand-new clean coal/nuclear power plant as base load operation.
v’ Positive installation of intermittent renewable energy sources.

2016/2017 Foreseeable Future (after 2027)

Foreseeable Critical Issues (O&M needs)
v’ Frequent Partial Load

Thermal efficiency deteriorates at the partial load because power plants
are designed to attain the best performance at the rated output

v/ Frequent Start-up & Shut-down
TPPs suffer from not only creep damage at base & moderate cyclic operation but also
fatigue damage at intense cyclic & peak operation.

v'1/3 installed capacity is over 20 years.
Aging impact on O&M quality and cost (especially major overhaul)

S g
E .
= ;i; ¥ Increase in Standby Reserve
g HENG ¢ _ Standby reserve TPPs require some amount of fixed O&M cost.
a =] ——— i .
= . . . . . L]
”g E v Considering the current situation, EEHC is expected to improve plant
=
o0 00 500 000 00 200 performance and respond to peak demand fluctuation:
Daily hour . Daily bour Thermal efficiency, availability factor and unplanned outage rate etc.
W Hydro,  Renewable, " Thermal, " Nuclear & Clean Coal
Kansai’s Technical Solutions Kansai’s Technical Solutions

Kansai Electric: Long history in Responding demand fluctuation

In Kansai’s power generation portfolio, LNG and Oil thermal power plants have been
responding to peak demand fluctuation and contribute to the consistent and stable supply of
electricity.

Hydropower (Pumped-storage) Peak ~ Standby Reserve

«Cost: High
/ *Flexibility: High

LNG: Cyclic ~ Peak Load
Demand for pumping-up «Cost: Middle ~ High

\ Coal-fired *Flexibility: Middle
AN
\\ Purchase \
(from other utility companies) Base Load

*Cost: Low
*Flexibility: Low

Oil-fired

Hydropower
et Base Load
Nuclear *Cost: Low
«Flexibility: Low
0:00 12:00 24:00

Daily hour

Kansai has accumulated precious experience and maintained technical
knowledge and skill of high quality O&M for over 65 years.

The following know-how contributes to low degradation of thermal
efficiency and low unplanned outage rate; for example,

» ”

“thermal efficiency management”, “non-destructive inspection”, “safety management”,
“quality management”, and “remaining life assessment” etc.

Thermal Efficiency"! Unplanned Outage Rate™?

——Clean Coal —GTCC ~—Clean Coal GTCC
55.0% 5.0%
50.0% 4.0%
3.0%
45.0%
2.0%
40.0%
1.0%
35.0% 0.0%
2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2012 2013 2014 2015 2016

*#1: Gross, LHV basis #2: Unplanned Outage Rate (%) =

No. of days of unplanned outage / (No. of days of operation + No. of days of unplanned outage)




General Information: Kansai Electric Power Co., Inc.

Kansai’s Overseas Project

B Established in 1951
B Electricity Sales : 127,516 GWh
B The authorized Capacity : 36.6 GW

Kansai Region

9%

Coal
HLNG
M Gas Plant mFossil UM .-oooome T = oil
A GTCC Plant — = Nuclear
B Oil Plant = Hydro

Renewable energy etc.

Ireland : Evalair Taiwan : Ming-Jian

Taiwan : Kuo Kuang CCGT US (New York) : Empire

223MW Wind 17MW__Hyd§° 480MW CCGT 635MW CCGT
Kansai: 24% ransaltzdeg Kansai: 20% since 2006
- since 2005 : Kansai: 25% since 2017
since 2017 Philippines
San Roaue

436MW Hydro
Kansai: 50% since 1998

14 Projects in 11 Countries
Net Capacity 2.57GW
(1.59GW in Operation)

US (Pennsylvania) :
Hickory Run
(1000MW, 30%)
Indonesia :

Tanjung Jati B EXP.
(2140MW, 25%)

UK-Germany;
NeuConnect T/L
(1400MW, 18.3%)

Laos :

Nam Ngiep Hydro
(291MW, 45%)

Y LR
US (New Jersey) :

SR Indonesia : otfol

) 5 n Rajamandala Hydro Wi D 7l
Thailand : Rojana SPP  Australia : Bluewaters (47MW, 49%) 768MW CCGE opensirestitsp
505MW (CCGT Co-generation) 459MW(Coal-fired) Kansai:17.5%
Kansai:39% since 2003 Kansai: 50% since 2013 (As of 11 JUN 2018) since 2016

Kansai’s GTCC and Coal Fired Power Plants

Kansai’s GTCC Performance Improvement

System map

MLength of transmission lines (route length)

18,734 m

WLength of distribution lines (route length)

131,479 km

MNumber of substations

Legends
8] Hydropower plant

8] Thermal power plant
() Nuckear power plant

Solar power plant

(Sakaiko

Power Plant __Unit Fuel Manufacturer_ Capacit cob
5 | LNG (GTCO) MHPS 729 MW 1995.4
HimejiNo.1 [T na —
(GTCC) Hitachi (GE) 713 MW 1996.5
Himeji No.2 1-6 LNG (GTCC) HP: 481 x 6 MW. 2013.8 - 2015.3
Sakaiko 1-5 LNG (GTCC) HP! 400 x 5 MW 2009.4 - 2010.9
Maizuru 1 Coal HP! 900 MW. 2004.8
2 Coal Toshiba (IHI) 900 MW. 2010.8

Conventional (kg-CO2/kWh)
(%) G-class GT 60

(deg.C)
601 58 o 1,650  [0.50
0.470 _—
= F-class GT L 1,600 -1,600

— ] 54 [N I
S s 1,550 2 045 3
= / 1,500 g 5
g 1,500 £ 2
S 50 S o4 g
o 1,450 S @
£ / n 0.36 % 3
2 B a =3
£ 45 \o 327 [ E o3
£ 4.2 = 1,350 S g
@ T
§ 40 Himeji No.1 unit5 Sakaiko unit1 Himeji No.2 unit1-1,300 0.30 ©
o (_(Apr.1995) (Apr.2009) . | (Aug.2013)

1994 1995 1996 199// 2008 2009 2010 2011 2012 2013 2014

Year

m 30% reduction of fuel consumption and carbon dioxide emission

compared to conventional power plants.

Kansai’s Operational Performance

Updated Business Environment in Japan

Gross Thermal Efficiency *-HV

55.0% 4.0%
——————— T T T T

50.0%
2.0%
45.0% e — /

Unplanned Outage Rate

40.0% 0.0%
2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2011 2012 2013 2014

—~Coal —LNG-CCGT LNG-CONV —LNG-CCGT

2015

—Coal LNG-CONV

% Gross Thermal Efficiency : electricity generated/energy input
X Unplanned Outage Rate :
unplanned outage days/(operation days+ unplanned outage days)

LNG-CONV: LNG Conventional

W Able to keep a high level of Gross thermal Efficiency and a low level
of Unplanned Outage Rate

W Tackling various troubles and improving operational efficiency
constantly.

Before

W 10 Electric Power Companies
dominated and controlled the
market.

After
B Full liberalization of the electricity
market in 2016

B Opening a new market
- 200 billion USD market scale




Kansai’s Technical Service Strategy

Kansai Value Creation Service

K-VaCS

Know-How

Experience

Existing

Enhance Existing Business Profits
O Reform Cost Structure

* O&M Optimization

+ Fuel Conversion

Our existing
Power Plants

Expand Business Domain

O Provide Solution Services
+ Engineering Services
+ O&M Support

New Markets
New
(Customer)

New Services & Products

New

Develop New Services & Products
O Integrate our Know-How with
Advanced Digital Technology
+ Operation Optimization using AT

Challenges to New Field

O Provide New Services & Products
to New Markets
» Remote Monitoring Service

A Value

FS/FEED

+High feasibility
planning

*Minimize potential
risks

*Prevent potential
construction troubles
+Shortening schedule

-Original -Low feasibility
Plant Value e
+Potential risks

+Consideration all
the key points with
significant impacts
at operation stage

oO&M

*Maintain/Improve
efficiency & availability

+Solution for operational
issues

*Unbalanced design - Cost/Time overrun | -Deterioration
*Accidents

Challenges in Optimizing O&M at Kansai

Early Anomaly Detection System (Before Installation)

Operation Optimization

Enhancing plant power output &

Maintenance Optimization
Applying CBM instead of TBM

Introducing advanced device &

Operators are notified of alarm if any actual value of operating data is detected
beyond limit, which is NOT adjusted according to various operating condition.

s —

efficiency

Unplanned Down Time Reduction method | i =
‘ Alarm . o
Alarm: High Limit
Controller \

Maintenance g

Actual
Value

» loT /ICT devices
» Advanced device

Big Dat alysis

Operating Data
System with Al

Data Management Infrastructure

Time
Conventional

Type

K-VVaCcs

Kansai Value Creation Service

Early anomaly detection system helps operators to detect symptom of trouble ‘

Early Anomaly Detection System (After Installation) Kansai’s Remote Monitoring Service

earlier, by setting expected band through big data analysis system. Customer’s Thermal Power RemoTe ManiToring CENTER
— Station
- o tin \
Set Alarm: High Limit | Real-time
Controller \ v Operating Data

Alarm: Deviation
beyond expected band

Actual e
Value

Technical Supports
& Best Solutions

Time

Conventional
Type

- w'j ' l * " Expected

it Caser ot ; Band

Big Data Analysis
System

Together with real-time notification by the early anomaly detection system with AT,

our experienced O&M expert provides total solu from user's point of view




Introducing Advanced Device and Method: Drone [#7]

O&M Training Participants: Engineers (1% Year Completed: 2017)

By using drone, it is possible to implement inspection work without assembly &
disassembly of scaffold in Kansai’s TPP.
More safety, Shorter maintenance period and Cost-saving !

Example: Inspection work at coal silo

(Before) Inspection by scaffold (After) Inspection by drone

Inspection points

L@/\

Coal Silo in Kansai’s TPP

Capacity 100,000 ton

Height 80 m Height e
Dlamefser 69 L Total Area | 600 m?
Quantity 5 pieces

Mr. BADERELDINE Moustafa Esmat . Senior Engineer
1 Ahmed (Cxe (Chiivo Neridh (GT Maintenance)
2 Mr. MOHAMED Ayman Ibrahem CEPC Cairo North Seniter Styinees
(Turbine Maintenance)
3 Mr. ABDULRAHMAN abdelrahman Saad ~ CEPC Cairo North BEer e
(Turbine Maintenance)
. Supervisor
4 Mr. AZERQ Ayman Saad MDEPC Nubaria (Operation Manager)
5 Mr. ELSAEIDY Ibrahim Ahmed Osman ~ MDEPC Nubaria ety
(Mech. Maintenance)
Mr. ABDELMAKSOUD Mohamed A, Head Engineer
6 Hamdy Ibrahim VIDIERE Shiti (Turbine Maintenance)
7 Mr. ABDELHAMID Tarek Mousafa WDEPC Sidi Krir Shift Charge Engineer
(Operation)
8 Mr. MOHAMEDAWAD Abdelmoneim WDEPC Sidi Krir Head Engineer
Aliahmed (Mech. Maintenance)
9 Mr. MEKHAIMER Mekhaimer Abozeid ~ UEEPC Assuit Maint. Engineer
(Water Treat)
10 Mr. ORABY Mohamed Aboueleyoun UEEPC Assuit Mamt.. Eng.
Hassan (Boiler)

O&M Training Participants: Technicians (1%t Year Completed: 2017)

O&M Training in Japan: Training Program (1t Year Completed: 20

. Participants EHHC | Power Station

Technicians (from 25t Nov. to 16! Dec., 2017)

Develop Capacity of Instructors of TPP Develop Capacity of Instructors of TPP
Mr. MOHAMED Emad Abdelrehem CEPC Cairo North o Tecl\l}[mcmn B Develop Capacity of Instructors of TPP B Develop Capacity of Instructors of TPP
(Turbine Maintenance) v TIntroduction of the latest technology in TPP v TIntroduction of the latest technology in TPP
2 Mr. IBRAHIM Khtab Ragab CEPC Cairo North .Techm‘c 1an v' Experience-based Safety Training v' Experiential Safety Training
(Turbine Maintenance)
ici v" Human Resource Development v' Welding Procedure Management
. Technician P g g
3 Mr. SHAHEN Mohamed Saaed CEPC C: North q 3
o R (Turbine Maintenance) v' Quality Management v' Experiential Quality Trainin;
4 Mr. KALIFA Mohamed Helal MDEPC Nubaria . Chl?f v' Lesson Learned from Accidents v’ Metal Material
(Turbine Maintenance) . . .
v' Thermal Efficiency Management v' Valve Maintenance skills and Overhauling Motors
S |Mie ABDIELIEAAERZ it AR WIDISEC T WilsdliEmtel Sfpemitior v Basic Training of Vibration (Balancing) v' Maintenance Technique of Industrial Instruments
6 Mr. ABDELAAL Omal Mohamedyoussef ~ WDEPC Sidi Krir (Turt;l;izhll\l/iziarlnzr\;nce) v' Non-Destructive Inspection v Basics of Non-Destructive Inspection Skills
Technical SV v GT & High Temperature Parts / Maintenance of v' Maintenance of High Temperature and High
7 Mr. BASHA Ashraf Abdelaziz ‘WDEPC Sidi Krir echnmed GTCC (inc. Remaining Life Assessment) Pressure Piping
(Turbine Maintenance)
T ————— Technical SV v Feed Water Treatment v’ Prevention of Accidents and Disasters
) ‘WDEPC Sidi Kri A q
" oname & 1R (Turbine Maintenance) v Site Visit on TPP and Manufacture’s factory v Site Visit on TPP and Manufacture’s factory
9 Mr. ABDULATIF Amir Kamal UEEPC K enen . SY B Conduct Trainings at each TPP by the B Conduct Trainings at each TPP by the
(Turbine Maintenance) Instructors Instructors
. . N
10 Mr. ABDELAZIEM Samir Ayesh UEEPC Kuriemat : v Job Report Presentation v Job Report Presentation
(Mech. Maintenance)
N v' Methodology to Formulate Action Plan v' Methodology to Formulate Action Plan
11 MrMOHMOUD Sayed Aly UEEPC Kuriemat : K K . K
(Mech. Maintenance) v Presentation about Action Plan v Presentation about Action Plan
O&M Training in Japan: Photos (1% Year Completed: 2017) Action Plan in Cairo North & West Delta (1%t Year Completed: 2017)

Engi

Engineers: Presentation about Action Plan

1
Technicians: Basics of Non-Destructive Inspection Skills

[ Cairo North (Engineers/Technicians)]

Overall Goal

Surrounding Engineers and Internal training is v' JICA-trained engineers
equipment is technicians have organized. transfer the training material
repaired enough skills. and knowledge to other
efficiently. engineers & technicians

v Plant meeting room is used to
convene every Thursday, some
tea is offered.

Communication between v Organize Meeting in every
operation section and Sunday morning.
maintenance section is v" Keep “Daily Round Report”.
done smoothly.

[West Delta (Engineers/Technicians)]

Overall Goal | Project Purp

Maintenance is Employees do their There is an institution to v Provide an award competition
done efficiency  duties as planned. praise those who work hard.  to encourage those who work
hard.

Workers are skilled enough v Organized TBT (Tool Box Talk)
to know the importance of among colleagues to share
their duties. experience.
v' Provide training opportunities
for workers

Maintenance is
done in proper
timing.




Action Plan in Middle Delta (15t Year Completed: 2017)

Action Plan in Upper Egypt (1t Year Completed: 2017)

[Middle Delta (Engineers)]

Overall Goal Project Purpose Outputs

Surrounding Spare parts are Right maintenance planis v' Improve maintenance
equipment is available to do made and followed planning skill.

repaired maintenance. v Organize training to brush up
efficiently. skills, in order to grasp

current condition of the
machines

[Middle Delta (Technicians)]

Overall Goal

Surrounding Required Spare parts are purchased Prepare purchase order for
equipment is maintenance is on time. required spare parts at specified
repaired implemented in intervals.

efficiently. proper way.

Skilled human resource is
enough.

Internal training is organized.

[Uvver Egvot (Engineers)]

Overall Goal

Surrounding Spare parts are Spare parts are ordered on v° Make a plan early enough.
equipment is ready to use. time. v Begin to process the
repaired paperwork and make purchase
efficiently. order according to the plan.
There is efficient workshop. v Organize training for
engineers.
v Repair the old parts in
workshop

[Upper Egypt (Technicians)]

Overall Goal

Surrounding Required Monitoring tool is used for v Inspection sheet and time
equipment is maintenance is daily operation. table are developed.

r(;;f}v)a'lredl implemented in Technicians have enough v Information and experience is
el proper way. skills. exchanged among technicians

at the weekly meeting.
v' Training is provided to
improve skills.

Activity Report on Action Plan (1% Year Completed: 2017)

Targeted Scope of Capacity Building for O&M at TPPs

Number of Trainees (Engineers : 10 , Technician : 11)

Q X Cairo MDEPC WDEPC UEEPC
uestion : . .
S i R v M R

Is training in Japan

effective? Yes Yes Yes Yes
?-} Need to develop
& What kind of Action programs to fill ~ Spare parts are Following action
O Plan is effective for the gap between available to do To be confirmed plan with sector

improving O&M?  expected and maintenance. head- trainees

actual.

Implementation 3

status of the Implemented Implemented Implemented Implemented E

training program §
w»

i —a . 3
E How n17any timesa 2~ 3 times per Ever}f daily work Monthly 3 months i
& month? month. permit.
£ The number of
_%D How many people e All colleagues in
E have participated in 20 person participating in the de, ar%;ent 60 person
& training so far? the training is not P
specified.
f}‘leelmg o cfitwef Yes Yes Yes Yes
e training |

Training in Japan will focus on maintenance knowledge and skill,
especially mechanical field in GTCC.

Operation Training: More Suitable Condition (especially advanced course)

v" Collective training for operators in shift team.

v Using actual facilities or simulator which has same specification as current workplace.

v Learning operation knowledge and skill including normal/urgent operation.
Manufacturer’s support in the workplace seems more effective.

Maintenance Training: More Suitable Condition
v Collective training for engineers/technicians with equal competence.

v' Using main equipment which has same type of power generation as current
workplace.

v Learning maintenance knowledge and skill including updated trouble-shooting.

v Mechanical preferable to electrical/C&I, considering foreseeable aging impact on O&M
quality and cost in the near future.

From utility’s viewpoint, Kansai can contribute to EEHC more effectively.
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Mr.OTHMAN Medhat Sayed Mahmoud

Head of Tech.Affairs

Technical Affairs Sector for Production Companies
Egyptian Electricity Holding Company (EEHC) /
MOERE(2016)

DO

Mr.NAKHLA Essam Attia Nagib

Director of Boiler Dept

West Delta Electricity Productoin Co. (WDEPCo.)
Egyptian Electricity Holding Company (EEHC) /
MOERE(2016)

w

Mr.KAMAR Tamer Farouk Aly Hassan

Shift Charge Engineer

West Delta Electricity Productoin Co. (WDEPCo.)
Egyptian Electricity Holding Company (EEHC) /
MOERE(2017)

o

Mr.TELEB Farag Elsayed Ibrahim

Shift Charge Engineer

West Delta Electricity Productoin Co. (WDEPCo.)
Egyptian Electricity Holding Company (EEHC) /
MOERE(2012)

1

Mr.EMARA Ahmed Elsayed Azzazi

Gas Turbine Mec.Maint.Eng.

New Talkha Compined Cycle Power Plant
Middle Delta fElectricity Productoin /(EEHC) /
MOERE(2005)

Mr.YOUNIS Ibrahim Mohamed
Shabana

Lead Operation Eng.

Operation Dept/New Talkha Comp.Cycle P.Plant
Middle Delta Electricity Productoin /(EEHC) /
MOERE(2010)

N

Mr.HASSAN Ahmed Hassan Farag

Operation Engineer

Mech. Mainten./Upper Egypt Elrect.Produc.Co.
Egyptian Electricity Holding Company (EEHC) /
MOERE(2014)

0

Mr.FAYED Mohamed Korany Mohamed

Maintenance Manager Eng

Mech. Mainten./Upper Egypt Elrect.Produc.Co.
Egyptian Electricity Holding Company (EEHC) /
MOERE(2014)

Ne)

Mr.MOHAMED Ahmed Mohamed Abdelmohsen

Mechanical Maint.Eng.(2nd Eng.)

HRSG(Heat Ecov.Steam Generation) Maint.Dept
Upper Egypt Electricity Production Company /
(EEHC)(2017)

10
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Mr.GABALA Mohamed Ibrahim
Abdelaziz

Technical Supervisor

West Delta Electricity Productoin Co. (WDEPCo.)
Egyptian Electricity Holding Company
(EEHC)/MOERE(2011)

Mr.ASHERY Mohamed Abdelmotaleb
Mohamed Mansour

Technical Supervisor

West Delta Electricity Productoin Co. (WDEPCo.)
Egyptian Electricity Holding Company
(EEHC)/MOERE(2013)

w

Mr.ALY Mohamed Moustafa Mohamed

Technical Supervisor

West Delta Electricity Productoin Co. (WDEPCo.)
Egyptian Electricity Holding Company (EEHC)
/MOERE(2016)

Mr.MOUSA Ali Abouzeid Mousa
Abouzeid

Gas Turbine Mec.Maint.Eng.
New Talkha Compined Cycle Power Middle Delta
Electricity Productoin /(EEHC)/MOERE(2003)

1

Mr.BAYOUMI Ali Ghanem Ali

Comb.Cycl.Oper.Techn.

New Talkha Compined Cycle Power Plant
Middle Delta Electricity Productoin
/(EEHC)/MOERE(2007)

[*2]

Mr.SALEH Khaled Sayed Mohamed

Mechanic. Maint.Supervisor

Mech. Mainten./Upper Egypt Elrect.Produc.Co.
Egyptian Electricity Holding Company
(EEHC)/MOERE(2014)

Mr.TAHA Walid Mohamed Mahmoud
Mohamed

Operation Technician

Operation Dept./Upper Egypt Elrect.Produc.Co.
Egyptian Electricity Holding Company
(EEHC)/MOERE(2016)

0

Mr. AWWAD Hassan Awwad Hassan

Operation Technician
Operation Dept/Shobra El-khima Power Plant

Cairo Elect.Produc.Co.(CRPC)/ (EEHC)/MOERE(2015)

Ne)

Mr.FARAG Mahmoud Aly Abdellatif

Operation Technician
Operation Dept/Shobra el-khima Power Plant
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Arab Republic of Egypt
Electricity Sector

Action Plan

Capacity Building & Strengthening of Thermal Power

Generation Operation & Maintenance (Engineers)

Capacity Building & Strengthening of Thermal Power

Action Plan

ion Operation &

Arab Republic of Egypt
Electricity Sector

Plants & Participants

Name of the Plant Names of the Participants
EEHC Medhat Othman
Giza North Ahmed Hassan
Essam Attia
Sidi krir Farag ELsayed
Tamer Farouk
Ibrahim Mohamed
Talkha
Ahmed Azazy
. Mohamed Korny
Elkorimat
Ahmed Mohamed

Capacity Building & Strengthening of Thermal Power

ion Operation &

Background: Current Situation at the TPP

Arab Republic of Egypt
Electricity Sector

Q Shortage in spare parts

O Shortage in training

0 Low efficiency of some power plants due to:

o Degradation of some power plants.

o Bad locations of some power plants.

O Poor connection between technical office and O&M departments in the power plants.

O Most of power plants working using fossil fuel.

O Weak of safety rules implementation.

Capacity Building & Strengthening of Thermal Power

ion Operation &

What we have learned in Japan

Arab Republic of Egypt
Electricity Sector

useful skills/practice/ideas/knowledge we have acquired in Japan

1.

)

N o

Capacity Building & Strengthening of Thermal Power

Human Error Reduction

Different types of TPP

New Method For Alignment

Non Destructive Tests

Methods Of Blades & Harps Manufacturing
Importance Of Human Resource Development

Follow Safety Instructions

fon Operation &

Overview of the Action Plan

Arab Republic of Egypt
Electricity Sector

Overview of the Action Plan

Arab Republic of Egypt
Electricity Sector

Overall goal

Human Resource for effective O&M is developed at
TPP.

Financial Source

Budget of each TPP

Project Purpose

Engineers at TPP improve their skills and knowledge on
effective O&M

Objective 1

To Improve Skills of Engineers through On the Job Training
(0OJT)

Objective 2

To make sure the OJT for technicians is organized smoothly

Objective 3

Prevention of Human Errors

Objective 4

To Improve the Key Performance Index (KPI) of GT/ST/HRSG

Section responsible for
supervision

JICA-trained participant

Section / Person responsible
for implementation

JICA-trained O&M Section

Participants of OJT

Engineers

Risk /Possible Obstacles

Need co-operation taking action

Capacity Building & Strengthening of Thermal Power

ion Operation &

Capacity Building & Strengthening of Thermal Power

ion Operation &




Arab Republic of Egypt
Electricity Sector

Detailed Plan of OJT for Objective 1

To improve Skills of Engineers through On-the-Job Training (OJT)
Training Subject 1: Service Life Diagnosis
Purpose:
QO To understand the outline of Service Life Evaluation
QO To understand the various type of deterioration events of Thermal Power
O To understand the evaluation methods and their process
O To understand important check points for evaluation
Training Items:
QO Purpose of Service Life Evaluation

O Main Deterioration Events and their Mechanism of Deterioration

QO Service Life Diagnosis Methods

Capacity Building & Strengthening of Thermal Power
ion Operation & Mail i

Arab Republic of Egypt
Electricity Sector

Detailed Plan of OJT for Objective 1

Important Points:
O Why Service Life Evaluation is important.

O What are the main damage factors.
O How each damage factor causes what kind of damage on where.

0O Where & how to check the damage, according to the kinds of damage.

Capacity Building & Strengthening of Thermal Power
ion Operation & Mai i

Arab Republic of Egypt
Electricity Sector

Detailed Plan of OJT for Objective 1

To improve Skills of Engineers through On-the-Job Training (OJT)
Training Subject 2: Vibration
Purpose:

O To understand the mechanism of vibration

Q To understand the important checking points.
Training Items:

0 Basics of Vibration

O Analysis of Vibration
Important Points:

O How vibrations occur.

O How to read and follow up the vibration trend and take action.

Capacity Building & Strengthening of Thermal Power
ion Operation & Mai i

Arab Republic of Egypt
Electricity Sector

Detailed Plan of OJT for Objective 1

To improve Skills of Engineers through On-the-Job Training (OJT)
Training Subject 3: HRSG Problems
Purpose:
O FAC phenomena & Main causes.
O How to prevent FAC
O How to fix FAC damages.
Training Items:
O Basic of flow accelerated corrosion(FAC)
QO Factors affect FAC
O Repair methods
Important Points:
O How FAC occurs
O How to prevent FAC
O How to repair the damage

Capacity Building & Strengthening of Thermal Power
ion Operation & Mai i

Arab Republic of Egypt
Electricity Sector

Detailed Plan of OJT for Objective 1

To improve Skills of Engineers through On-the-Job Training (OJT)
Training Subject 4: Operation troubleshooting
Purpose:
Q To protect TPP equipment.
Training Items:
Q Training operation staff to safe equipment during .startup in normal and emergency
shutdown.
Important Points:
Q start & stop equipment according to manufacture procedure.
Q safe shutdown during trips.

Capacity Building & Strengthening of Thermal Power
ion Operation & Mail i

Arab Republic of Egypt

Detailed Plan of OJT for Objective 1 e

To improve Skills of Engineers through On-the-Job Training (OJT)
Training Subject 5: Industrial Safety
Purpose:
Q To improve safety at work
Training Items:
O Support engineers to organize safety training
Important Points:
O wearing a safety belt and experiencing a suspended load
QO experience of climbing up and down stepladder
Q experience of lifting & transport heavy loads
O experience of impact of falling object on helmet
O experience of getting caught in rotating objects
O experience of risk of electrical shock

Capacity Building & Strengthening of Thermal Power
ion Operation & i




Arab Republic of Egypt
Electricity Sector

Detailed Plan of OJT for Objective 2

To make sure the OJT for technicians is organized smoothly
Training Subject 1: Support technicians

Purpose:
Q Support technicians to apply their action plan

Training Items:
O supply them by data, tools and organize work to give them some time to apply
their action plan.
Important Points:
Q follow up and motivate them

Capacity Building & Strengthening of Thermal Power
ion Operation & Mail i

Arab Republic of Egypt
Electricity Sector

Detailed Plan of OJT for Objective 3

Capacity Building & Strengthening of Thermal Power

Prevention of Human Errors
Training Subject 1: Prevention of Human Errors

Purpose:
Q To prevent Human Errors

Training Items:
QO learning & discussion human factors to reduce human errors
0O learning & discussion about negative effect of human errors on TPP
O Reduce influence of human errors
Important Points:
O limitation of human senses
Q increase awareness on importance of human life
O Reducing of economic loss.
QO creative methods to reduce human errors

ion Operation &

Arab Republic of Egypt
Electricity Sector

Detailed Plan of OJT for Objective 4

To Improve the Key Performance Index (KPI) for employees & equipments
Training Subject 1: Human Resource Development

Purpose:
QO To improve the skills of employees

Training Items:
O Operation, Maintenance, Water Treatment and Technical Affairs of power plant
O Weekly test
QO Training in the field.
O Simulator training.
Q Solving problems.
Q Visits to other power plants in the same company and in other companies.
QO Visit to National Energy Dispatch Center.

Capacity Building & Strengthening of Thermal Power
ion Operation & Mai i

Arab Republic of Egypt
Electricity Sector

Detailed Plan of OJT for Objective 4

Important Points:

O Basic informations

O things learned

QO to see another types of TPP

O to see How is the work in National Energy Dispatch Center

Capacity Building & Strengthening of Thermal Power
ion Operation & Mai i

Arab Republic of Egypt
Electricity Sector

Detailed Plan of OJT for Objective 4

To Improve the Key Performance Index (KPI) for employees & equipments
Training Subject 2: Implementation of Preventive Maintenance with Fault Tree Analysis

Purpose:
Q To improve the Key Performance Index (KPI) of GT/ST/HRSG

Training Items:
O Make FTA charts for some typical faults/troubles.
O Refer the FTA charts every time when faults/troubles occur in order to analyze the
causes.
O Make additional FTA chart every time when special troubles occur and accumulate
FTA charts.

Important Points:
O equipments, data and systems affected due to troubles

Capacity Building & Strengthening of Thermal Power
ion Operation & Mail i

Arab Republic of Egypt
Electricity Sector

Detailed Plan of OJT for Objective 4

To Improve the Key Performance Index (KPI) for employees & equipments
Training Subject 3: Implementation of Heat Efficiency Management by analyzing data

Purpose:
O To improve the Key Performance Index (KPI) of GT/ST/HRSG

Training Items:
O Determine the standard value of heat efficiency of boiler/turbine/condenser
QO Collect the data of heat efficiency
O Analyze the data to see if there are any deviations.
Q Find out the causes
QO Feed back with new values
O Continue to implement from Collecting data to Find out the causes once a month

Capacity Building & Strengthening of Thermal Power
ion Operation & Mai i




Arab Republic of Egypt
Electricity Sector

Detailed Plan of OJT for Objective 4

Important Points:
0 Standard values need to be determined on the fixed load.

O Load - energy - fuel - operating hours - ......

Q See if any notable deviations between standard values and actual values.
O To reduce or prevent the repeat of such an action

Q fuel - air- ...

Q To adjust the Performance of TPP

Capacity Building & Strengthening of Thermal Power
ion Operation & Mail i

Arab Republic of Egypt
Electricity Sector

Detailed Plan of OJT for Objective 4

To Improve the Key Performance Index (KPI) for employees & equipments
Training Subject 4: Implementation of Sustainable Management Cycle
Purpose:
Q To improve the Key Performance Index (KPI) of GT/ST/HRSG
Training Items:
O Record the events of failures/troubles each time.
O Analyze the records periodically
O Identify the Root Causes and solve them
O Make the whole process from first point to third point routine and official.

Capacity Building & Strengthening of Thermal Power
ion Operation & Mai i

Arab Republic of Egypt
Electricity Sector

Detailed Plan of OJT for Objective 4

Important Points:

‘When, what, why it happened and how to repair
Condition (data logging)

Heat rate/Fuel consumption rate

Whether the same equipment failed

See if there are some tendency towards failure.
Whether the Heat rate getting worse.

To reduce or prevent the repeat of such an action.

Activities should be repeatable by being incorporated in the organizational
structure.

ocoocoodooo

Capacity Building & Strengthening of Thermal Power
ion Operation & Mail i
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[/ 1JICA Egypt Office
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2019/6/26(7K) | 11:00~14:00 MDEPC (Talkha) Cairo
[3#5 )7 0 = MBEZERH A - 1% SR - ARFRBFHE SN E L O ik
[#/55: JUEEPC flice
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2019/7/2(k) | 14:00~15:00 — Cairo
[ 255 1Wrap upS—T 42 71T D R A8
[#5#%:1EEHC Office
10:00~12:00 EEHC (Cairo)
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1st  [Mr.BADERELDINE Moustafa Esmat Ahmed Gas Turbine Maintenance Engineer v
1st |Mr.IBRAHEM Ayman Ibrahem Mohamed Turbine Maintenance Engineer v
Ist  [Mr.MEWAFY Abdelrahman Saad Abdelrahman |Turbine Maintenance Engineer Due to another business
1st |Mr.MOHAMED Emad Abdelrahim Rashidy Turbine Maintenance Technician v
1st |Mr.IBRAHEM Khtab Ragab Turbine Maintenance Technician | Due to another business
CEPC
1st  |Mr.SHAHIN Mohamed Said Elsayed Turbine Maintenance Technician v
2nd |Mr.HASSAN Ahmed Hassan Farag Operation Engineer Engineer v
2nd [Mr.AWWAD Hassan Awwad Hassan Operation Technician Technician v
2nd |Mr.FARAG Mahmoud Aly Abdellatif Operation Technician Technician v
2nd MF‘ELSAYYAD Amr Mohamed Hamdy Technician Technician v
Abdelazim
Ist  [Mr.SAAD Ayman Saad Azer Operation Management. Engineer v
Ist  [Mr.ELSAEIDY Ibrahim Ahmed Osman Mechanical Maintenance Engineer v
1st |Mr.KALIFA Mohamed Helal Turbine Maintenance Technician v
Ist |Mr.ABDELHAFEZ Elshahat Abdalla Mechanical Technician v
MDEPC
2nd [Mr.EMARA Ahmed Elsayed Azzazi Gas Turbine Mec.Maint.Eng. [Engineer v
2nd [Mr.YOUNIS Ibrahim Mohamed Shabana Lead Operation Eng. Engineer v
2nd [Mr.MOUSA Ali Abouzeid Mousa Abouzeid Gas Turbine Mec.Maint.Eng. [Technician v
2nd [Mr.BAYOUMI Ali Ghanem Ali Comb.Cycl.Oper.Techn. Technician v
Ist Mr.ELSHEKH = Mohamed =~ Hamdy  Ibrahim Turbine Maintenance Engineer Due to another business
Abdelmak
1st  [Mr.ABDELHAMID Tarek Moustafa Mohamed Operation Dept. Engineer Due to job change
Ist  [Mr.AWAD Abdelmoneim Ali Ahmed Mohamed  |Mechanical Maintenance Engineer v
1st |Mr.ABDELAAL Omar Mohamedyoussef Turbine Maintenance Technician v
Ist |Mr.BASHA Ashraf Abdelaziz Turbine Maintenance Technician v
Ist |Mr.ELTAHAN Mohamed Abdallah Turbine Maintenance Technician v
WDEPC
2nd [Mr.NAKHLA Essam Attia Nagib Director of Boiler Dept Engineer v
2nd  [Mr.KAMAR Tamer Farouk Aly Hassan Shift Charge Engineer Engineer v
2nd [Mr.TELEB Farag Elsayed Ibrahim Shift Charge Engineer Engineer v
2nd [Mr.GABALA Mohamed Ibrahim Abdelaziz Technical Supervisor Technician v
ond Mr.ASHERY Mohamed Abdelmotaleb Mohamed Technical Supervisor Technician v
Mansour
2nd [Mr.ALY Mohamed Moustafa Mohamed Technical Supervisor Technician v




Ist |Mr.KAOUD Mekhaimer Abozeid Mekhaimer Maint.Dept.of Water Treat. Engineer Due to another business
1st Ig;g}éWFIK Mohamed  Aboueleyoun  Hassan Maint.Dept.of Boiler Engineer Due to another business
Ist |Mr.ABBAS Amir Kamal Abdellatif Turbine Maintenance Technician | Due to another business
1st |Mr.ELIAN Samir Ayesh Abdelazim Mechanical Maintenance Technician v

UEEPC 1st |Mr.MOHAMED Sayed Ali Mahmoud Mechanical Maintenance Technician v
2nd |Mr.FAYED Mohamed Korany Mohamed Maintenance Manager Eng Engineer v
2nd |Mr.MOHAMED Ahmed Mohamed Abdelmohsen |Mechanical Maint.Eng. Engineer v
2nd [Mr.SALEH Khaled Sayed Mohamed Mechanic. Maint.Supervisor Technician v
2nd |Mr.TAHA Walid Mohamed Mahmoud Mohamed |Operation Technician Technician v
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Minutes of Meeting
for
The Second Wrap-Up Meeting
on
The Project for Capacity Building & Strengthening of Thermal Power
Generation Operation & Maintenance
between
Japan International Cooperation Agency
and
The Government Of Arab Republic Of Egypt

Japan International Cooperation Agency (hereinafter referred to as “JICA”)
dispatched the follow-up mission (hereinafter referred to as “the Mission”) for
“The Project for Capacity Building & Strengthening of Thermal Power
Generation Operation & Maintenance” (hereinafter referred to as “the Project”) to
discuss the detail of the Project with the officials of Egyptian Electricity Holding
Company (hereinafter referred to as “EEHC”) for the effective and successful
implementation.

The JICA Mission and the officials of EEHC hereby confirmed the result of
discussions in the wrap up meeting (hereinafter referred to as “the Meeting”) on
3 July 2019, at EEHC Head Office, chaired by Eng. Gaber Desouki Moustafa,
the chairman of EEHC.

As a result of discussions in the Meeting, the Japanese side and Egyptian side
have confirmed the main items described in the Annex.
Cairo, 3" July 2019

Moshs Nechzo Py =

Mr. Hiroki Hirahata Eng. Gaber Desouki Moustafa
JICA Expert / Chief Advisor Chairman
Egyptian Electricity Holding Company




1.

ANNEX

Progress of the Project

The JICA Expert Team has explained the scope of works, the work flowchart,
overall schedule and the progress made after the first wrap-up meeting
including the second training courses in Japan implemented from November
to December 2018. The JICA Expert Team requested further support from the
Egyptian side for the implementation and monitoring of Action Plans by
JICA-trained engineers & technicians, even after finishing the Project.

The Egyptian side acknowledged the contents of the explanation and agreed
to meet the request from the JICA Expert Team.

Results of the Mission

(1) Outline of the Mission
The JICA Expert Team implemented the Mission on Egypt from 25t June
to 3 July 2019, to achieve the below purposes;

v

Reviewing the activities that JICA-trained engineers & technicians
disseminated their knowledge and skills obtained to the training
course to other colleagues at thermal power plants (hereinafter
referred to as “TPPs”),

Discussing current situation for further improvement of O&M at TPP
as the next action.

The JICA Expert Team made presentation about each topic based on
Attachment 2.

(2) Result of the review of Action Plan Implementation
The JICA Expert Team explained the result of review of Action Plan
implementation as follows. Egyptian side confirmed the contents.

(Actual Conditions)

JICA-trained engineers & technicians implemented their Action Plan
almost as previously arranged, and a series of their dissemination
activities can help to improve the Operation and Maintenance
(hereinafter referred to as “O&M”) capacity at TPPs.

They disseminated their knowledge and skills to their colleagues by
mainly utilizing training materials provided by JICA Expert Team, on
small unit basis, from a practical viewpoint.

Operation team and maintenance team started to communicate with
each other after the training program in Japan, and it helped them to
enhance their knowledge and skills of operation and maintenance.
Technicians started training for safety, and the effect is that they were
able to complete two overhaul works without any accidents and
injuries.

Engineers applied the useful knowledge acquired in Japan to actual

2

4



work, such as Operation troubleshooting, Human Error Reduction and
Non Destructive Tests

v Despite of hard tasks during major overhaul, some of them made the
most of the limited opportunities of disseminating their knowledge;
vibration analysis and HRSG (Heat Recovery Steam Generator)
maintenance were especially useful and effective to them because
these contents could meet their O&M needs directly.

v" On the other hand, their various duties in each workplace often seem
to restrict them to implement the action plan.

v For some action plan item, technicians need more training equipment
such as welding, large size valves.

(Suggestion from JICA Expert Team)

v JICA Expert Team would like to request Egyptian side for the further
understanding and continuous support for Action Plan implemented
by JICA-trained engineers & technicians, even after the Project.
> Coordinating Engineers/Technicians work to implement their

Action Plan as planned.
» Preparing necessary equipment and materials for Action Plan
implementation.

(3) Result of the discussion for further improvement of Q&M
The JICA Expert Team explained the result of discussion of current
situation for further improvement of O&M at TPPs as follows. Egyptian
side took note of it.

v The JICA Expert Team comprehensively analyzed the O&M issues of
TPPs in Egypt and identified the countermeasures (not limited to
Action Plan).
v As for the O&M issues that JICA-trained engineers and technicians
can deal with, almost all of the countermeasures are covered with
O&M training course in Japan and their Action Plan.
v On the other hand, through discussion with management/
JICA-trained engineers and technicians, there are other O&M issues
to be involved by management.
v' Management are expected to take the following countermeasures:
> Sharing information on technical failures/troubles and Iabor
accident with not only management, but also engineers and
technicians.

» Adopting evaluation system based on technical knowledge and
skills for engineers and technicians, not only depending on the
length of work.

3. Conclusion
Based on the implementation of the capacity building project for O&M at
TPPs for around 2 years, the JICA Expert Team concluded that the Project is
practical and effective to improve O&M capacity, and suggested that
Egyptian side to implement the following contents for further improvement of

O&M at TPPs. J A



v" Practice makes perfect,
v Self-disciplined learner,
v Insatiable challenge.

Attachment 1 Attendance List in the Wrap-Up Meeting
Attachment 2 Presentation Materials
Attachment 3 Minutes of Meetings during the Mission
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THE PROJECT FOR CAPACITY BUILDING FOR OPERATION AND MAINTENANCE OF
THERMAL POWER PLANT IN ARAB REPUBLIC OF EGYPT

Contents
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Japan International Cooperation Agency (JICA)
The Kansai Electric Power Co., Inc.

1. Background: Why is O&M at TPPs important?

2. Project Summary: Capacity Building for O&M at TPPs
3. O&M Training in Japan (2™ Year Completed: 2018)

4. Action Plan Implementation

5. Issue Analysis of O&M in TPP

6. Conclusion

1. Background: Power Supply and Demand in Egypt

1. Background: Diversifying Generation Capacity Mix

No additional thermal power plants are needed under the 8t
Five-Year Plan (2017-2022), EEHC (2017/18"1)

Current Situation Installed Capacity against Peak Load

v'Meeting the peak load in

60
55.2

Current Situation™!
v" Excessive reliance on thermal assets (90+% of installed capacity)

v’ Frequent power outages due to natural gas and fuel shortage

Various countermeasures to QVercome

Generation Capacity Mi»
2017/2018 that reached 30.8GW without 0 : s é‘;ﬁ:aﬂ;gg&;ﬂﬁ:; 3022“
b g 051 the undiversified power 100%
oad shedding. o -
v'Increase of total installed Y s ﬁ generation mix taken by EEHC.
321
Capacity to the unified national grid up “ \.u ; d s - . .
to 55.2GigaW, including Fast Track Plan & 202 : Recent Activity for Improving Energy Mix
and éiemens l;ro'ect o ﬁ v' The renewable energy will generate over
. 20% of electricity.
v Consequently, progressive increase of 0 v' Combined Cycle power plant, Clean coal
reserve margin relative to peak load. thermal power plant and Pump & Storage
o Power will be installed. »
oo . "‘“’i""’ oo j‘l"’("‘"'” s v' Nuclear power plant will be installed. ' 2016/2017 2022
W Renewable S Steam fed Hydro ® Thermal (NG, HFO) ®Hydro & Wind & Solar ®Coal
*1: EEHC Annual Report 2017/2018 ==CCGT === Gas 9= Peak Load *1: MoERE Addressing Egypt's Electricity Vision 2015, : EEHC Annual Report 2017/2018 ) '
1. Background: Drastic Change in Role of TPPs 1. Background: Foreseeable Issues in O&M at TPPs (6]

In the near future, many existing thermal power plants are increasingly
required to SWitch the operation from base & cyclic to
peak (including standby reserve).

Main Dominant Factors;
v' Recent peak load growth relatively stable.
No more drastic change in demand growth expected in next decade.
v" Brand-new clean coal/nuclear power plant as base load operation.
v' Positive installation of intermittent renewable energy sources.

2016/2017

Foreseeable Future (after 2027)

s =
=

=] =1

E 5

g £ e

3 5 S~<

a = A RS TS
= =

2 =3

20 =)

2 3

0:00 12:00 24:00  0:00 12:00 24:00
Daily hour Daily hour

M Hydro, = Renewable, " Thermal, " Nuclear & Clean Coal

Foreseeable Critical Issues (O&M needs)
v’ Frequent Partial Load

Thermal efficiency deteriorates at the partial load because power plants
are designed to attain the best performance at the rated output

v Frequent Start-up & Shut-down
TPPs suffer from not only creep damage at base & moderate cyclic operation but also
fatigue damage at intense cyclic & peak operation.

v'1/3 installed capacity is over 20 years.
Aging impact on O&M quality and cost (especially major overhaul)

v Increase in Standby Reserve
Standby reserve TPPs require some amount of fixed O&M cost.

v Considering the current situation, EEHC is expected to improve plant

performance and respond to peak demand fluctuation:
Thermal efficiency, availability factor and unplanned outage rate etc.




1. Background: Why is O&M at TPPs important?

Contents

» What value does EPCO create?

Output Output Power «wn)
Input Cost )

[=CAPEX+ OPEX (Fuel, O&M)]

» Why is adequate O&M at TPPs important?

Output Power

Output Power

Cost Cost

From a long-term viewpoint, proper
O&M can lead to optimize the value.

Insufficient O&M can cause frequent
forced outage, deteriorating efficiency.

1. Background: Why is O&M at TPPs important?

2. Project Summary: Capacity Building for O&M at TPPs

3. O&M Training in Japan (2™ Year Completed: 2018)
4. Action Plan Implementation
5. Issue Analysis of O&M in TPP

6. Conclusion

2. Project Summary: Capacity Building for O&M at TPPs [ ¢ |

2. Project Summary: Capacity Building for O&M at TPPs

This JICA project aims to implement capacity building for O&M at TPPs in
order to make continuous technical support for MOERE/EEHC.

Targeted Type of

Power Generation Gas Turbine Combined Cycle (GTCC)

Project Sites EEHCs’ Thermal Power Plants (TPPs) in Cairo and its suburbs
)
Project Purpose
Overall Goal Capacity of O&M of Thermal Power Plants (TPPs) is Ministry of Electricity and Renewable Energy (MoERE),
strengthened. Egyptian Electricity Holding Company (EEHC),
Cairo Electricity Production Company (CEPC),
; B ; ; Counterpart y pany
Project Goal Training capacity on O&M of EEHC is strengthened. P Middle Delta Electricity Production Company (MDEPC),
West Delta Electricity Production Company (WDEPC) and
Project OQutput Upper Egypt Electricity Production Company (UEEPC)  etc.
Output 1 Training needs are identified based on current situation of O&M. Beneficiaries O&M LRI Of,EEHC and its trainees
(Engineers & Technicians)
Output 2  Capacity of EEHC instructors is enhanced.
12 —— Duration October 2017 — September 2019
.. .. . . (2 years)
Output 3  O&M training activity at TPPs is reviewed.
2. Project Summary: Work Flowchart 2. Project Summary: 2" Follow-up Survey
200}(7 2‘(3)}(8 2C0¥9 We visited MOERE/EEHC & each Electricity Production Company (EPC) as follows.
4Q 10 [ 20 [ 30 [ 4 1Q [ 20 | 30 [ 4Q Date Events
Activit In Japan I S | 25-June | Tue. | Alexandria WDEPC
¥ : - ISRATL
In Egypt [ ] 1 Follow-up) 20 |Follow-up T Meeting with ent i
Output 1: Suivey Survey 26-June i Wed. Talkha and MDEPC
Training needs are identified ' ] JICA-trained participants
based on current situation of 27-June : Thu. | Kuriemat (engineers & technicians) UEEPC
ogm. —w | | y T
Output 2: i Preparingthe | Reviewing the activity that 1-July : Mon. Cairo CEPC
apaci %s ins is training program participants disseminate their 1
ec;}f:;éleij()f EEHC s insructors i Jml knowledge and skills obtained in 2-July | Tue. |  Cairo Pre-Meeting JICA
: ; Training of the training program in Japan to ;
r participants in Japan other colleagues at TPPs. 3-July | Wed. Cairo Wrap-up Meeting MoERE/EEHC
Output 3: 1
rocilgggmmg activity at TPPs is . | According to the following agenda, we divided the meeting into 3 groups at each EPC site.
Counterpart Agenda
Documents: » Final report presentation
1. Progress Report Progress|Report Final Report 1.Management > Discussion about potential needs of technical support as the next phase.
(Im.erim Repon)l A 2.JICA-trained engineers | > Reviewing the training activity implemented by JICA-trained participants.
2. Prf)]ect Completion Report < 1 Year & 2" Year (Completed) N 204 Ye, - — > Discussion about issue analysis of O&M at TPPs.
(Final Report) T T T T T T V] 1o 3.JICA-trained technicians | » Additional lectures: Air Cooled Condenser (ACC) & Tool Box Meeting (TBM)
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3. O&M Training in Japan: Overall Framework

1. Background: Why is O&M at TPPs important?
2. Project Summary: Capacity Building for O&M at TPPs

3. O&M Training in Japan (2" Year Completed: 2018)

4. Action Plan Implementation
5. Issue Analysis of O&M in TPP

6. Conclusion

Job Report Presentation: | Participatory (Active)
To grasp actual condition of O&M at TPPs.

Lecture & practical training at
KANSAT’s Training Center:
To learn each essence on the training program
and how to teach them to others efficiently.

Workshop for Issue Analysis:
Participatory (Active)

E& To analyze current issues, in logical
manner, especially on the cause &
effect basis.

Site visit to Kansai’s TPPs and Japanese
manufacturer’s factory:

To understand high-level safety & quality
management at their sites directly.

Action Plan Presentation: | Participatory (Active)

To make action plan for disseminating their knowledge & skills obtained in the training
program in Japan to other colleagues.

3. O&M Training in Japan: Mechanical Maintenance

3. O&M Training in Japan: Training Program in 2018

For improving O&M in TPPs, We KANSAI focused on energy management
(Common), especially Mechanical Maintenance.

(1) Failure impact (3) ON-JT and OFF-JT

Mechanical = Electrical > C&I

Advanced (specific)

(except for the causes of miss operation) =ON-JT @TPPs
(2) Maintenance budget =
Others %
c&l Mech. Elee. C&  Ope.

Mech.

Basic
Elec. =OFF-JT @Training center

Technicians

v Introduction of the latest technology in TPP (inc. USC) v Introduction of the Iatest technology in TPP (inc. USC)
v Experience-based Safety Training 17| v Experiential Safety Training
v Human Resource Development m v Experiential Quality Training
Energy Quality Management v Prevention of Accidents and Disasters
Management Thermal Efficiency Management v Occupational HSE (especially Safety)
(Common) Lessons Learned from Accidents
v Human Error Prevention
v Effective Maintenance for Quality Electric Power
Infrastructure
¥ Maintenance of GTCC v General System and Outline of GTCC
7 Lo ) ¥ Maintenance of High Temperature and High Pressure
Piping
Mechanical v Feed Water Treatment v Overhauling Rotary Pumps
Maintenance v Basic Training of Vibration (Balancing) v Metal Material
v Non-Destructive Inspection v Basics of Non-Destructive Inspection Skills
v :)\frlsl::l)g Quality Management in Japan (inc. Welding 7 o N

Site Visit on TPP and Manufacture’s factory

Site Visit v Site Visit on TPP and factory
JICA v Issue Analysis
Original v to Formulate Action Plan

Issue Analysis

AR NN

to Formulate Action Plan 0

=] [=

3. O&M Training in Japan: Course Examples (1)

3. O&M Training in Japan: Course Examples (2) 1

Example: Experience-based Safety Training (Practical Training)

e

Example: Human Resource Development in Kansai (Lecture)

Training Item Training Materials

Safety training using following;
Ladder

Safety belt

Electric shock

Be caught by rotation SR B
Helmet

it e s sy

it i s
| 0argmon, e estanie 0

s o .

L  Ratalaie

Effects of Training:

v Can understand the importance of labor
safety and equipment safety
v/ Can improve capability to properly use

safety equipment ready for emergency
situations

Training Item Training Materials (2)
Introduction of KANSAI’s Human Resource Job Fotation| {0 tha Job THilfifig)
To grasp the overall thermal power plant system, all new
Development employees would be assigned to the “operation section” and
- Overall HRD structure the “maintenance section” for a few years as mandatory path.
- Induction Trammg ' They can experience basic operation and maintenance \
- Refresher Training | procedures as well as can grasp the basic theory of TPP.
- Training Philosophy and Contents :
€ el | 1 — -

Training Materials (1) _ | Operation | ! [iaem !

Skill Record System §| csector | i S i
From novice to expert level, the supervisor has to check their E Maintenance| !
current skill level though OJT and OFF-JT. section A
S N imimimim i o R

enior

&& All employees have to pass the check P

Skill Record System | jtems and examinations in several years. Effects of Training:

v Can grasp HRD current situation in
Japanese electrical power company

v Can find out the hints for improving
HRD structure in Egypt

Technical affe et

v -
=i

general, ] Operation, Mechanical, Electrical, C&, Chemical,
common




3. O&M Training in Japan: Course Examples (3)

3. O&M Training in Japan: Action Plan Presentation

Example: Tour of Himeji No.2 TPP (Site Visit)

About Himeji No.2 TPP m _—

1. Largest TPP of KANSAI (4,119 MW)

2. Introduced latest GTCC technology, and
achieved high thermal efficiency of 60%

3. LNG terminal is adjacent to TPP, and
integratedly operated

Effects of Training:

v’ Can grasp O&M current situation in

Japanese electrical power company

v Can understand the 5S methodolo
("'Sort'", "'Set In order'', "'Shine'",

""Standardize'" and "Sustain'') and its
effects on quality of work

v Can understand how to well-operate
aged-facilities

Implementing their action plan in TPPs enables not only participants but
also their colleagues to improve their O&M knowledge & skills.

About Action Plan Introduction of Participant’s Action Plan
v (Ij’.amcl}.)ants \;ilukbe Colrfj mstru;tokr.sl,1 and Engineer
dusseminate the knowledge and skills 1. On-the-Job training (Service life evaluation,

learned during O&M Training in Japan

Vibration, HRSG, Trouble shooti d
when they come back to Egypt. 1ranon HOPIS LTS

Industrial safety)

v Participants made and presented Action 2. Support technicians to implement their
Plan which illustrates the detailed actions Action Plan
to improve quality of work, such as On- 3. Prevention of Human Errors

4. Improve KPI for employee and equipment

the-Job Training at their TPP.

Technician

1. Maintenance and Inspection of Pumps

2. Welding (Lecture and Practical Training)

3. Non-Destructive Inspection

4. Industrial Safety

5. Maintenance and Inspection of Valves

6. High temperature and High pressure Piping

3. O&M Training in Japan: Other Activities

Contents

We provided the participants with comprehensive O&M training as well as

opportunities to learn Japanese culture.

* Japanese Language Lesson:

+ Sightseeing in Kyoto:

for Engineers & Technicians

1. Background: Why is O&M at TPPs important?
2. Project Summary: Capacity Building for O&M at TPPs
3. O&M Training in Japan (2" Year Completed: 2018)

4. Action Plan Implementation

5. Issue Analysis of O&M in TPP

6. Conclusion

4. Action Plan Implementation: 4. Action Plan Implementation: Findings of the Mission
aDetailed Plan of OJT for Objectve 1: To il of Engis he Job Traiing (0JT) (Actual Conditions)
e e 1 I I v JICA-trained engineers & technicians 1mplemented th.elr Actlop P.lan
et B e almost as previously arranged, and a series of their dissemination
e | | B e activities can help to improve the O&M capacity at TPPs.

R ‘ ‘ ‘ ‘ v They disseminated their knowledge and skills to their colleagues by
R vty | 1| mainly utilizing training materials provided by JICA Expert Team,

[ S wpEmE e e | e = ‘ ‘ ‘ ‘ on small unit basis, from a practical viewpoint.

| ST




4. Action Plan Implementation: Findings of the Mission

4. Action Plan Implementation: Findings of the Mission

(Actual Conditions) Effect of the Action Plan

v’ Operation team and maintenance team started to communicate with
each other after the training program in Japan, and it helped them to
enhance their knowledge and skills of operation and maintenance.

v' Technicians started training for safety, and the effect is that they were
able to complete two overhaul works without any accidents and injuries.

v' Engineers applied the useful knowledge acquired in Japan to actual
work, such as operation troubleshooting, human error reduction and non
destructive inspection. =

(Actual Conditions)

v’ Despite of hard tasks during major overhaul, some of them made the
most of the limited opportunities of disseminating their knowledge;
vibration analysis and HRSG (Heat Recovery Steam Generator) maintenance
were especially useful and effective to them because these contents
could meet their O&M needs directly.

v" On the other hand, their various duties in each workplace often seem

to restrict them to implement the action plan.

v' For some action plan item, technicians need more training equipment

such as welding, large size valves.

4. Action Plan Implementation: Findings of the Mission

Contents

(Suggestion from JICA Expert Team)
v" JICA Expert Team would like to request Egyptian side for the further
understanding and continuous support for Action Plan implemented
by JICA-trained engineers & technicians, even after the Project.

» Coordinating Engineers/Technicians work to implement their Action
Plan as planned.

» Preparing necessary equipment and materials for Action Plan
implementation.

1. Background: Why is O&M at TPPs important?

2. Project Summary: Capacity Building for O&M at TPPs

3. O&M Training in Japan (2" Year Completed: 2018)

4. Action Plan Implementation

5. Issue Analysis of O&M in TPP

6. Conclusion

5. Issue Analysis of O&M in TPP: Basic Concept

JICA Expert Team comprehensively analyzed O&M issues of TPPs in Egypt

and identified the countermeasures (not limited to Action Plan)

Ideal Conditions

1: Human Resources

2: Material Resources

3: Institutional Resources
Total 20 items

proper maintenance
of TPPs

5. Issue Analysis of O&M in TPP: Human Resources

Human Resources

Every personnel has basic
knowledge on structure and
maintenance procedure of the
equipment.

Every personnel has basic
knowledge on evaluation and
maintenance method of the
equipment.

Every personnel can perform
required maintenance work with
quality in a safe manner.

Be able to plan, manage and evaluate
the planned maintenance, according
to the conditions of equipment.

It’s possible to identify causes when
fault occurs, and plan for emergency
& permanent measure.

Some personnel don't have
basic knowledge on structure &
maintenance procedure of the
equipment.

Some personnel don't have
enough knowledge on
evaluation method of

Dissemination from Participants (E/T)
about GTCC (GT, ST, HRSG) etc.

Dissemination from Participants (E/T)

about NDI, Remaining Life
A balancing etc.

Safety rules are set, but are not
strictly followed.

Almost all personnel are able to
do within the range of O&M
manuals.

In some cases, some personnel
are not able to plan for
emergency & permanent
measure.

Dissemination from Participants (E/T)

about Safety/Quality Training etc.

Dissemination from Participants (E/T)
about Maintenance of GTCC etc.

Dissemination from Participants (E/T)
about Maintenance of GTCC etc.




5. Issue Analysis of O&M in TPP: Material Resources

Ideal Condition Actual Condition

Material Resources

Tools and Jigs necessary for
maintenance are neatly stored in
designated areas, well managed and
available on demand.

Consumables & Spare parts are
stored, well managed and available
on demand.

All manuals of each equipment are
available on demand.

‘Work procedures for each
maintenance of each equipment are
written, well kept and available on
demand.

In some TPPs, keep

Di ination from Participants

tools and jigs tidy and in order.

Spare parts are managed by
computerized system and shared
between TPPs and EPCs.

Some manuals are existing, but are
not well organized.

In some TPPs, work procedures
are well kept in computerized
system and can be shared at each
TPP.

(E/T) about 5S methodology, etc. If
needed, management may be
responsible to procure it.

Dissemination from Participants
(E/T) about 5S methodology, etc. If
needed, management may be
responsible to procure it.

Making exiting manuals set in order.
(E/T). If needed, management may
request the supplier/vender for
additional manual.

Making exiting procedures set in
order. (E/T). If needed, management

may request the supplier/vender
for additional manual.

5. Issue Analysis of O&M in TPP: Institutional Resources

Each equipment has prescribed There are ion from Partici (E)

maintenance standards such as but in some cases, mai is about Risk Based Mai etc.
q , details of mai as BDM or after

work. abnormalities are confirmed.

Based on O&M manuals, each
equipment has standard check
points. But, only within the range
of O&M manuals.

Each equipment has standard check
points.

In some TPPs, There is no such
system. In other TPPs, it is
managed at the head office.

There is an institutional system to
evaluate the maintenance standards
and change them if necessary.

Power-cut maintenance can be
implemented as planned because
there are sufficient reserve margin
at present.

Power-cut maintenance work is
planned, considering power
generation plan and conditions of
the equipment.

Institutional Resources (1)

In some TPPs, There is no such
system. In other TPPs, it is
managed at the head office.

There is a institutional system to

grasp & evaluate the condition of
the plant equipment for planning

purpose.

Dissemination from Participants (E)
about Risk Based Maintenance etc.

Dissemination from Participants (E)
about Risk Based Maintenance etc.

There is no gap between ideal and
actual condition.

Dissemination from Participants (E)
about Thermal Efficiency
Management, Service Life
Diagnosis etc.

5. Issue Analysis of O&M in TPP: Institutional Resources

5. Issue Analysis of O&M in TPP: Findings of the Mission

Institutional Resources (2)

accumulated and shared with smff member.

Emergency & permanent measures for
every type of faults are shared and
reflected in the maintenance plan.

The result of periodical maintenance is
reflected in the plan of following periodical
maintenance.

Rules for safety measures are established.

Information related to safety at work is
shared, such as past accidents,
unsafe/minor incidents and near miss.

There is a functioning system which
maintenance workers are periodically
trained to sustain certain capacity of
maintenance.

is shared through Chief

Engineers but not informed to engineers
and technicians, and it would take much
times and they cannot grasp the details.

Information is shared through Chief
Engineers but not informed to engineers
and technicians, and it would take much
times and they cannot grasp the details.

Based on O&M manuals, these are
implemented. But, only within the range
of O&M manuals.

Safety rules are set, but are not strictly
followed.

Information is shared through Chief
Engineers but not informed to engineers
and technicians, and it would take much
times and they cannot grasp the details.

In most cases, training programs are not
effective. And there is no institutional to
evaluate the skills of engineers and
technicians.

Dissemination from Participants (E) about
Lesson Learned from Accidents ete.
Information sharing on technical
failures/troubles by engineers & technicians.

Dissemination from Participants (E) about
Lesson Learned from Accidents etc.
Information sharing on technical
failures/troubles by engineers & technicians.

Dissemination from Participants (E/T) about

Quality Control ete.

Dissemination from Participants (E/T) about
Safety Training, but management should
take the ini ive in the organization.

Dissemination from Participants (E/T) about
Safety Training

Information sharing on labor accidents by
engineers & technicians.

Dissemination from Participants (E/T) about
Human Resource Development.

Adopting evaluation system based on
technical knowledge & skills for engineers &
technicians, not only depending on the length
of work.

(Suggestion from JICA Expert Team)

v' As for the O&M issues that JICA-trained engineers & technicians can
deal with, almost all of the countermeasures are covered with Q&M

training course in Japan and their Action Plan.

v" On the other hand, through discussion with management/ JICA-trained
engineers & technicians, there are other O&M issues to be involved by

management.

v’ Management are expected to take the following countermeasures:

» Sharing information on technical failures/troubles & labor accidents
with not only management, but also engineers & technicians.

» Adopting evaluation system based on technical knowledge & skills

for engineers & technicians, not only depending on the length of work.

S. Issue Analysis of O&M in TPP: Information Sharing

5. Issue Analysis of O&M in TPP: KANSAT’s Skill Evaluation

Trouble Description
o

TR RLCNLOR AL

rzaRaR m

A% EANHUELCD, ML AR S OATD

—
ek s
ORI o |
jatesmpT AN e
. ks T
—— wsitzgteere |

WA AN A TR, AAH RS PR G RREGG.

ﬂ Conclusion \itn, RS ARERC L2 RIRE,

Skill Record System

current skill level though QJT and OFF-IT.

From novice to expert level, the supervisor has to check their |

Supenvisor]
ik
Skill Record System

ACE
i 4 4

Vi

Competent
Froficient

)

P

All employees have to pass the check
items and examinations in several years.

general,
common

)

Operation, Mechanical, Electrical, C&I, Chemical, ]
Technical affairs atc.
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6. Conclusion

Summary of the JICA project
v We’ve already implemented the capacity building project for O&M at
TPPs for around 2 years as follows:
» Conducting O&M training in Japan based on the training needs and
the current situation.
» Reviewing dissemination from JICA-trained participants to other
colleagues about knowledge and skills obtained in Japan.
v Through analyzing the O&M issues at TPPs, we suggest the project is
practical and effective to improve O&M capacity.

For further improvement of O&M at TPPs

The key success factor (KSF) is ...

v Practice makes perfect: keeping the dissemination even after the project.
v Self-disciplined learner: avoiding excess dependence on manufacturer.
v Insatiable challenge: demonstrating the latest O&M technology.

Hiroki HIRAHATA (Focal Point)
hirahata.hiroki@b5.kepco.co.jp
Thermal Power Division

The Kansai Electric Power Co.,Inc.

Reference

General Information: The Kansai Electric Power Co., Inc.

General Information: The Kansai Electric Power Co., Inc.

KANSATI’s GTCC and Coal Fired Power Plants

B Established in 1951
B Electricity Sales : 120.5 billion kWh
N B Capacity of power-generation: 34.2 GW

c powersources (supply and d

d record by source)

Renewable energy

Other sources [ SS— 73

Pumpms{orageT oy
Liquefied Natural Gas (LNG) -~ 429%

General Petraleum ———— ~2%

petroleuen RS General hydroslecti 1%

-1%
- 4%
- 4%

I Pumped storage
; Renewable ener
Other sources -

ated by KEPCOto meet demand

B Coal Plant

1205 billion kh

M Gas Plant
A GTCC Plant — Capacity of power-generating facilities (breakdown by power source)
B Oil Plant
Thermal power 19.430GW (12 facilities)
Hydroelectric power 826GW  (152facilities)
Nuclear power 6578GW  (3facilties)

Renewable energy. 0011 GW (3 facilities)

=KEPCO power-genes
~Figures may not add

(As of 31th March 2018)

@Maizuru

System map

WLength of transmission fines (route length)

18,734 «m

WLength of distribution lines (route length)

131 ,479 km

MNumber of substations.

@Himeji No.2

(3Sakaiko

Power Plant__Unit Fuel Manufacturer _Capacity coD
) 5 | LNG (GICC) MHPS 729 MW 19954
Hime]i No.1 6 | LNG(GTCC) | Hitachi (GE) 713 MW 1996.5
Himeji No2 | 16 | LNG (GTCC) MHP: 481x6MW | 20138-20153
Sakako | 1-5 | LNG (GTCC) MHP: 400 x5 MW | 2009.4-20108
1 Coal MHP: 500 MW 2004,
Dt 2 Coal Toshiba (IH) 900 MW 2010.




KANSATI’s Power Generation Portfolio [43]

KANSAT’s Quality Management

Kansai Electric: Long history in Responding demand fluctuation

In Kansai’s power generation portfolio, LNG and Oil thermal power plants have been
responding to peak demand fluctuation and contribute to the consistent and stable supply of
electricity.

Hydropower (Pumped-storage)

Peak ~ Standby Reserve
Cost: High

/ *Flexibility: High
LNG: Cyclic ~ Peak Load
Demand for pumping-up «Cost: Middle ~ High

\ Coal-fired *Flexibility: Middle
\
\\ Purchase \
(from other utility companies) Base Load

*Cost: Low
Flexibility: Low

Oil-fired

Hydropower
<+ Base Load
Nuclear Cost: Low
*Flexibility: Low
0:00 12:00 24:00
Daily hour

Kansai has accumulated precious experience and maintained technical
knowledge and skill of high quality O&M for over 65 years.

The following know-how contributes to low degradation of thermal
efficiency and low unplanned outage rate; for example,

2

“thermal efficiency management”, “non-destructive inspection”, “safety management”,
“quality management”, and “remaining life assessment” etc.

Thermal Efficiency*! Unplanned Outage Rate*?

——Clean Coal —Grce ~—Clean Coal Gree
35.0% 5.0%
50.0% 4.0%
3.0%
2.0%
40.0%
1.0%
35.0% 0.0%
2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2012 2013 2014 2015 2016

*1: Gross, LHV basis #2: Unplanned Outage Rate (%) =

No. of days of unplanned outage / (No. of days of operation + No. of days of unplanned outage)

KANSAT’s GTCC Performance Improvement

Kansai Value Creation Service

K-VaCS

Conventional J-class GT | (kg-CO2/kwh)
(%) G-class GT 60

(deg.C)
60 58 ° 1,650  [~0.50
0.470 _—
= F-class GT L] 1,600 1,600

° _
2 55 - 1,550 % 045 g
El 7 1,500 g S
o) ~1,500 ¢ @
& 50 8040 g
] 1,450 € o
= = 0.36 '% %
T 45 1,400 8 | . ©
E“ 4 \0.327 Er0¥s
£ ° n 1,350 G S
] T
§ 40 Himeji No.1 unit5 Sakaiko unit1 Himeji No.2 unit1-1,300 030 ©
o ( ‘(Apr.1‘995) : : ‘(Apr.2‘009) ; | (Aug.2013)

))1994 1995 1996 199// 2008 2009 2010 2011 2012 2013 2014
Year

B 30% reduction of fuel consumption and carbon dioxide emission

compared to conventional power plants.

A Value

/| FEED

High feasibility
planning
+Minimize potential

oO&M

+Consideration all
the key points with
significant impacts
at operation stage

«Maintain/Improve
efficiency & availability

«Solution for operational
issues

*Prevent potential
construction troubles
+Shortening schedule

B Comprehensive solution for managing Thermal Power Plant
B Provide “Value Creation” service integrated with IoT / Al techn

KANSAT’s Overseas Project (as of April 2019)

18 Projects in 11 Countries
Net Capacity 2,807MW
(1.59GW in Operation)

® :thermal /@ :hydro / ® :wind
[ :in operation
23 :under construction

Ireland : Evalair
Onshore Wind,223MW
Kansai: 24%, since 2017

| UK : Triton Knoll |
| Offshore Wind,
857MW,16%

UK : Moray East
i Offshore Wind,
50MW,10.02%

UK-Germany: NeuConnect
nterconnector,1400MW, 18.3%

| Taiwan : Kuo Kuang
480MW, CCGT
Kansai: 20% ,since 2006

;/ Taiwan : Ming-Jian / \

| 17MW, Hydro US (IN) : US (NY) : Empire
. Kansai: 24% St. Joseph Phase II 635MW CCGT
since 2005 710M, Natural Gas, 20% Kansai: 25%
since 2017

Hydro,291MW,45%

Thailand :
Rojana SPP

505MW,CCGT Co-generation
Kansai:39%, since 2003

| X" Philippines } New Clark City |
 Power Distribution and Retail sales Service |
/ Indol jamandala |

47MW, Hydro, 49%
Power =

i | Philippines : San Roque
436MW,Hydro
Kansai: 50%, since 1998

3,300MW
CCGT:2810,Conventional :490
Kansai:15%, since 2008

459MW,Coal-fired

V 5 ‘anjung Jati B Exp.
Kansai: 50%, since 2013

{2140MW, Coal-fired, 25% |

Reference

KANSATY’s Technical Proposal:
Introducing RBM Setup & improving Analytic Capability




KANSAT’s Technical Proposal

KANSATI’s Technical Proposal

For sustainable and efficient O&M, the following steps are necessary

Stepl. Record the events and storage

=4 Maintenance : Record the failures systematically every time.
| (when, what, how to repair, why)
] Operation : Record the condition(data logging)

Step2. Analyze the records periodically

Maintenance
Operation

: Have the same equipment failed ?
: Is there trend toward failure?

Step3. Identify and solve root-causes

Identify and solve root causes (countermeasures) of unexpected problems/risk
factors through use of analytical data.

(1) Introducing RBM (Risk Based Maintenance)

Risk High Area Risk Low Area

+  Consider measures to *  Consider measures to

Maintenance Optimization via RBM

Optimize Maintenance plan by utilizing a risk reduce risk reduce cost

matrix that evaluates both PoF (Probability of * Modify equipment . ieoti)uece inspection

failure) and CoF (Consequences of Failure). * Suengthen the inspection . .
of equipment *  Extend inspection

. interval
* Change operation

v

Benefits of RBM

Risk Matrix of RBM Effect (example

Can avoid impact for high-risk equipment
Can reduce cost for low-risk equipment
Lead to reduce maintenance cost while

YV V

Small <—— CoF —— Large Before After

Note: It is possible that RBM scope is limited to equipment beyond existing LTSA.

KANSAT’s Technical Proposal

KANSATI’s Technical Proposal

(2) Improving Analytic Capability (e.g. Introduction of FTA)

Fault Tree Analysis Structure

About Fault Tree Analysis (FTA)

v At the request of MOERE/EEHC, KANSAI can offer comprehensive technical service
package as the next phase (after this project).

v And we’d like to clarify potential needs of technical support (not limited to capacity
building) through discussion with counterparts in this follow-up survey.

1. Deductive Analytic Method
2. Visually indicating a failure path
3. Can identify the root causes of Trouble

Benefits of Fault Tree Analysis

Ifop 1|

» When trouble happens, engineers and Eve
technicians_can easily check the possible
causes at glance

» Engineers and technicians can quickly
identify the root causes of the trouble

» Can prevent the recurrence of the trouble

» Lead to reduce down-time of TPP

No. Beneficiaries Nun'ﬂ.)er of Duration
Participants

O&M Enhancement by Eneineer/Technici
n q gineer/Technician
(1) introducing RBM Efitrawnio)
(Implementation Support)
40 1 year
O.&M En!lancemen% by Engineer/Technician
improving Analytic (Maintenance)
2) Capability and
(Data Analysis, FTA etc.) Operator
(Capacity Building) P

KANSAT’s Technical Proposal
1 Year
15t Q [ 2nd Q [ 3rd Q [ 4th Q
N In Japan [ ]
Activity In Egypt :] Baseline D 1t Follow-up D 27 Follow-up
Survey Sprvey Survey

(1) RBM Introduction | |

(Implementation Support)

Preparing the
training program

(2) Improving Analytic Capability

(Capacity Building) raining of
! participants in Japan |
Documents:

1. Progress Report
(Interim Report)

2. Project Completion Report
(Final Report)

Progregs Report Final Repor
A A

Reference
KANSAT’s Technical Proposal: Digitalization




KANSAT’s Technical Proposal: Digitalization

KANSAT’s Technical Proposal: Digitalization

Digitalization for Power Generation

> Optimized Operauon
»> Advanced Maintenance

Data Visual zatl‘on. lysis Dat
and Prediction

orage and Mana en

i e ; @4
» Anomaly Deiectionv

» Fine Tuning for > Data Platform and

optimized operation M: Systes

KANSAI can help Egypt to digitalize O&M in TPPs through introducing PI System. 's6 4 62

Reduce
aintenance Cos

v Digitalization accelerate optimization of O&M in TPPs through effects such as improvement of
efficiency, availability and work productivity and technical transfer with ease.

About PI System: World Standard Data Management System used in various industries

[Abnormality
detection tool]

Y, ~
Abnormality - Abnormality

detection by detection by
tool operator

[Data]

Power plant

Pl Processbook
e

Sensors  Computers

Computers }

XXX
m

GT system [Radio sensors]

L)
i

e

Sensors Fuel system

Seal water system

EXCEL [Drone]
Data visualization %‘
and utilization

v Capable of collecting, storing and easily visualizing a large amount of O&M data in TPPs
v Offers high extendibility with new sensors, analysis tools, etc.

XXX
Iliﬂ

Data acqwsmon
and storage

KANSATY’s Technical Proposal: Digitalization

KANSATI’s Technical Proposal: Digitalization

0O&M Enhancement by Digitalization (Overview of PI System Installation)

B [nstalled to All Power Plamx
arted Remote M

B Deployed to 3 Power Plants
al, Oil & C Plants
ated 200+ surveillance displays

B Built the system

in two months.

v KAISAL is the first Japanese power generation company to introduce PI System (world standard
data management system)
v' Have track records of providing dizitalization service to other companies utilizing PI System

O&M Enhancement by Digitalization (Use example at our Power Plant)

@@ [AKIBJAFDF (ARS8 1)

« 7Fiy O8I

Relevant Parameters

v' Monitor parameters relevant to the lifetime of equipment and estimate the remaining lifetime for a
proper maintenance plan

KANSAT’s Technical Proposal: Digitalization

KANSAT’s Technical Proposal: Digitalization

O&M Enhancement by Digitalization (Cost Savings at our Power Plant)

T T S

Monitoring of GT Intake Air Filter Differential Pressure
Plant Performance GT Performance Monitoring (Fine-tuning of IGV setting)

lmproyement Monitoring of Economizer Inlet Water Temperature

Monitoring of Fuel Gas Heater Outlet Gas Temperature

Unplanned Down Time Monitoring of Circulation Water Pump

Reduction Monitoring of IGV

Maintenance Cost Reduction Equipment Remaining Life Management

Quality Improvement Automation of Performance Test Record Collection

l v' Estimate approx. 3 Million USD / year cost savings at our CCGT Power Station

O&M Enhancement by Digital Transformation (Remote Monitoring Sevrice)

Bluewaters Power Station
in South West Australia

Real-time
Operating Data

Technical Support
& Best Solutions

v" Our early anomaly detection system not only detects and reports signs of an anomaly using Al but
we can propose overall solutions from the business owner’s perspective that includes procedures
designed by our experts




KANSAT’s Technical Proposal

KANSAT’s Technical Proposal

v’ At the request of MOERE/EEHC, KANSAI can offer digitalization solution service
package as the next phase (after this project).

v And we’d like to clarify potential needs of technical support (not limited to capacity
building) through discussion with counterparts in this follow-up survey.

No. Item Beneficiaries Nun‘ll‘)er of
Participants

O&M Enhancement by
(1) introducing PI System
(Implementation Support)

Engineer/Technician
(Maintenance) 40 1 year
and
Operator
@ Training of PI System
(Capacity Building)

1 Year
lst Q [ 2nd Q [ 31':1 Q [ 4|]| Q
In Japan ]
Activity InE. Baseli 1t Foll 20 Foll
n t aseline ollow-up " Follow-up
£yp :] Survey D Sprvey :] Survey
(1) Introduction of PI System
(Implementation Support)
(2) Training of PI System fraining progr
(Capacity Building) ]
i participants in Japan ;
Documents:
1. Progress Report Progress Report Final Repor|
(Interim Report) A
2. Project Completion Report
(Final Report)
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