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Chapter 1 Outline of the Project 

1.1 Background 

In the Islamic Republic of Pakistan (hereinafter referred to as “Pakistan”), unstable power 

supply due to power shortage has been a serious problem, and in particularly, the power supply-

demand gap in recent years has reached as high as 4,500 to 5,500 MW. A major cause of the 

supply-demand gap is that the fuel purchase cost becomes short due to the circulation debt 

caused by the high power generation cost and the low collection rate of fees and the availability 

factor of the existing power stations has been thus lowered. Due to chronic power shortage, the 

development of the industry, as well as the lives of the people, is greatly hindered, and the 

economic loss because of power outage or inefficient operation of power stations, etc., is 

recognized as the biggest problem in economic activities. Therefore, it is expected that the 

government of Pakistan promotes the expansion and renewal of thermal power stations in the 

future through importing LNG, importing natural gas through pipelines, development of 

imported coal and domestic coal, etc. For stable power supply, enhancement of the capacity of 

the operation and maintenance (O&M) technicians, as well as the enhancement of thermal 

power station facilities, has become an urgent issue. 

The issue of the electric power field that Pakistan is currently facing lies in the fact that the 

limitation of the gap between the supply and demand of electric power described above relies on 

the construction and introduction of new plants that lead to a temporal and economic burden, 

due to the aging degradation of thermal power station (TPS), decrease in the output of generator 

and efficiency caused by a failure in the appropriate O&M, and decrease in the utilization ratio 

due to frequent troubles of the equipment. To solve the issue, the maintenance of the base power 

generation capacity of Pakistan by the improvement in the maintenance and management of the 

existing power stations is thought to be the urgent need. 

Therefore, this project intends to enhance the capacity of O&M in TPS by continuously 

providing technical supports to GENCO Holding Co., Ltd. (hereinafter referred to as “GHCL”). 

To achieve this goal, the business operator that is excelled in the maintenance and management 

of TPS and the fostering of personnel handling the works is required. 

From this background, the Pakistan government had required our country for technical 

cooperation in connection with the “Project for Capacity Building and Strengthening of Thermal 

Power Generation Operation and Maintenance”. Accordingly, the Japan International 

Cooperation Agency (JICA) confirmed the necessity and adequacy of the Project, conducted a 

detailed plan formulation survey in April 2016 to examine the content of cooperation, and 

concluded Record of Discussions (R/D) with the government on the framework of the project on 

May 22, 2017 based on the results of the survey. 

 

In October 2020, approximately 3 years after the start of this project, the initial R/D was changed 

as shown in Table 1-1 in order to change the role of counterparts and to specify and expand the 

scope of the project. 
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Table 1-1: R/D Changes (October 2020) 

1. Overall 

Before Amended Version 

WAPDA Engineering Academy (hereinafter 

referred to as “WEA”) and GENCO Holdings 

Company Ltd (hereinafter referred to as 

“GHCL”), the counterpart to JICA, will be 

responsible for the implementation of the Project 

in cooperation with JICA 

GENCO Holding Company Limited (hereinafter 

referred to as “GHCL”), the counterpart to JICA, 

will be responsible for the implementation of the 

Project in cooperation with JICA 

Reason: Due to continuing development of GENCOs’ Training Centers, sufficient capacity has been 

established to carry out trainings related to thermal power plants at these Training Centers. 

Consequently, trainings of thermal power plants’ personnel from WEA Faisalabad has been 

seized/discontinued by GENCOs. 

2. Duration of the Project 

Before Amended Version 

Three (3) years from the first arrival of JICA 

expert(s) 

Four (4) years and four (4) month from the first 

arrival of JICA expert(s) 

Reason: In order to secure sufficient time to develop GENCOs’ training abilities by using the 

equipment (Vibration analysis demonstrator, Non-destructive inspection demonstrator) to be provided 

under this project, the duration need to be extended by above period. 
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1.2 Objective and Goal of the Project 

By implementing this Project based on the R/D, achievement of the Project’s purpose “Training 

Capacity on Operation and Maintenance (O&M) of WEA and GENCOs is strengthened.” is 

expected. Table 1-2 shows “Overall Goal”, “Project Purpose”, “Outputs”, and “Activities”. 

Table 1-2: Summary of Overall Goal, Project Purpose, Outputs and Activities 

Overall Goal 
Technology and technical skills obtained by the project are utilized in actual 

O&M at GENCOs power stations. 

Project Purpose Training capacity on O&M of WEA and GENCOs is strengthened. 

Outputs Activities 

Output 1: 

Current situation of O&M of thermal 

power stations is analyzed and training 

needs are identified. 

1-1. To analyze the current situation of O&M at thermal power 

stations. 

1-2. To review the training system of thermal power generation, 

and analyze the current situation and issues of O&M 

personnel. 

1-3. To specify the training needs. 

Output 2: 

Capacity of WEA and GENCOs' 

instructors is enhanced. 

2-1. To set the target O&M skills that instructors & potential 

instructors should obtain. 

2-2. To formulate the program of training in Japan. 

2-3. To set selection criteria for the training in Japan. 

2-4. To conduct trainings in Japan. 

2-5. To modify the contents of training in Japan at WEA and 

GENCOs' thremal power stations (OJTs) in Pakistan. 

Output 3: 

Training as well as OJT at WEA and 

GENCOs are improved. 

3-1. To develop action plans of trainings (OJTs) for O&M of 

thermal power 

3-2. To disseminate obtained knowledge and technical skills to 

O&M personnel based on the action plans. 

3-3. To verify the skilled up level based on the OJT checklist to 

check the progress of the action plan. 

3-4. To review the results of action plans to improve the 

training at WEA and GENCOs' thermal power stations 

(OJTs) in Pakistan. 

*The OJT checklist is prepared according to the action 

plan items of Activity 3 -1. 
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1.3  Implementing Agency 

1.3.1  Implementing Agency of the Project 

Supervising agencies: Ministry of Water and Power (MoWP), 

Ministry of Energy Power Division (MoE Power Division) 

Implementing agencies: WAPDA Engineering Academy (WEA), 

   GENCO Holding Company Limited (GHCL) 

 

1.3.2  Implementation Structure of the Project 

The implementation structure of the Project is shown in Figure 1-1. 

The MoE Power Division, which is fully delegated by the MoWP at the start of this project, 

monitor the overall activities of the project and coordinate the overall activities to achieve the 

project objectives. 

The representatives of the Water and Power Development Authority (hereinafter referred to as 

“WAPDA”) and the GHCL worked as project members in collaboration with the JICA Expert 

Team (hereinafter referred to as “JET”). 

The Joint Coordination Committee (hereinafter referred to as “JCC”) is chaired by the Joint 

Secretary of MoE Power Division, who is responsible for the Project. The JCC is to be held 

basically once in a year to discuss and approve matters, check the progress and achievements, and 

deliberate important matters in relation to the plans of the Project. The JCC members are shown 

in Table 1-3. 
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Figure 1-1: Implementation Structure of the Project 

 

Table 1-3: JCC Members 

Committee members Relation with the Project 

Joint Secretary of MoE Project Chairperson 

Principal of WEA, 

Chief Engineer of GHCL 
Project Director 

Additional Director (General) of WEA, 

Additional DG/Director of GHCL 
Project Manager 

Representatives of WEA, 

Representatives of GHCL and Generation Companies 

(hereinafter referred to as “GENCOs”) 

Project members (Pakistan side) 

JICA Expert Team Project members (Japan side) 
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1.4  Target Areas and Scope for the Project 

(1) Target Area 

WEA in Faisalabad and TPSs of GENCOs in Jamshoro, Guddu, Muzaffargarh, and Lakhra 

(2) Target Scope 

The target scope is O&M of thermal power stations, including environmental measures, and 

covers combined cycle power generation. However, based on the situation and needs of Pakistan, 

training on steam power generation (gas-fired, oil-fired, and coal-fired) and gas turbine power 

generation will be added to the training items as necessary. 

 

1.5  Beneficiaries of the Project 

(1) Direct beneficiaries 

Instructors of WEA and GENCOs involved in the O&M of TPSs (approximately 60 people) 

(2) Final beneficiaries 

O&M personnel of GENCOs TPSs (approximately 4,000 people)  

 

1.6  Duration of the Project 

The project duration was scheduled to be from November 2017 to October 2020 (3 years).  

However, as the provision of training equipment for training thermal power station personnel in 

Pakistan from Japan to Pakistan (GHCL) was added to this project, an agreement was reached 

with the Pakistani government in October 2020 on the modification of the R/D concerning the 

extension of the project duration required for the provision of the equipment, and the duration 

was extended from the initial 3 years to 4 years and 4 months( November 2017 – March 2022). 

 

1.7  Project Design Matrix (PDM) 

The Project Design Matrix (PDM) shown in Table 1-4 shows the framework of the project and is 

the tool for project management including monitoring and evaluation of the Project. In the 1st JCC 

held in the primary on-site work period, both in Japanese side and Pakistan sides exchanged 

opinions about the necessity for corrections to the PDM agreed in the R/D. Both sides confirmed 

that the counterparts discuss on the alterations needed for the PDM, if any, with utilizing the 

opportunities including JCC. 
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Table 1-4: Project Design Matrix (PDM) 

 

  

Narrative Summary Objectively Verifiable Indicators Means of Verification Important Assumption

Technology and technical skills obtained by the

project are utilized in actual O&M at GENCOs

power stations.

- Number of GENCOs power stations which

utilize obtained technology and technical skills.

- Questionnaire to WEA and GENCOs including

regular training reports at WEA & GENCOs

provided by trained instructors.

Training capacity on O&M of WEA and

GENCOs is strengthened.

- 100% of GENCOs power stations where

participants come from, implement trainings

(OJTs) based on the Action Plan prepared by

trained instructors.

- Improvement of WEA training contents based

on the Action Plan developed by trained

instructors.

- Project Monitoring Sheet, including regular

training reports at WEA and GENCOs provided

by trained instructors.

- Trained instructors wiil not resign and/or

transfer outside of WEA and GENCOs.

1. Current situation of O&M of thermal power

stations is analyzed and training needs are

identified.

- Training needs are compiled based on the

current situation.
- Project Monitoring Sheet

- Trained instructors continue to work for WEA

and GENCOs during the project period.

2. Capacity of WEA and GENCOs' instructors

is enhanced.

- Training program is formulated based on the

training needs.

- Total number of trained instructors.

- Total number of training in Japan.

- Project Monitoring Sheet
- Trained instructors continue to work for WEA

and GENCOs during the project period.

3. Training as well as OJT at WEA and

GENCOs are improved.

- Achievement level of Action Plans developed

by trained instructors.

- The results of checklists.

- Project Monitoring Sheet, including regular

training reports at WEA and GENCOs provided

by trained instructors.

- Progress report of each Action Plan.

- Checklist.

The Japanese Side The Pakistan Side

1-1 To analyze the current situation of O&M at

thermal power stations.

1-2 To review the training system of thermal

power generation, and analyze the current

situation and issues of O&M personnel.

1-3 To specify the training needs.

Pre-Conditions

3-1 To develop action plans of trainings (OJTs)

for O&M of thermal power stations.

3-2 To disseminate obtained knowledge and

technical skills to O&M personnel based on the

action plans and verify the skilled up level by

checklist developed at the above 2-4.

3-3 To review the results of action plans to

improve the training at WEA and GENCOs'

thermal power stations (OJTs) in Pakistan.

<Issues and countermeasures>

a. Dispatch of Experts

 - Chief Advisor / Thermal Power Generation

Operation & Maintenance

 - Thermal Power Generation Operation

 - Thermal Power Generation Maintenance

   (Mechanical)

 - Thermal Power Generation Maintenance

   (Electrical)

 - Thermal Power Generation Maintenance

   (C&I)

b. Training in Japan

c. Training equipment if necessary

a.  Assignment of Counterpart personnel

- Project Chairperson

- Project Director

- Project Manager

- Project Coordinator

- Counterpart members

b. Office space and necessary facilities for

Japanese experts

c. Other operational cost

2-1 To set the target O&M skills that instructors

& potential instructors should obtain.

2-2 To formulate the program of training in

Japan.

2-3 To set selection criteria for the training in

Japan.

2-4 To conduct trainings in Japan.

2-5 To modify the contents of training in Japan at

WEA and GENCOs' thremal power stations

(OJTs) in Pakistan.

Overall Goal

Project Purpose

Outputs

Activities
Inputs

Important Assumption
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Chapter 2 Activities in the Project 

2.1  Project Personnel and Duration 

The following table lists the personnel involved in this project during the reporting target period. 

Table 2-1: List of project personnel 

No  Name Responsibility Target period 
Affiliated Organization 

in Japan 

1 Hiroki Hirahata 

Chief Adviser/Thermal power 

generation 

(Operation & Maintenance) 

November 2017 to 

June 2020 

Kansai Electric Power 

Co., Inc. 

(KEPCO) 

2 Hidefumi Habara 
July 2020 to 

June 2021 

3 Hidenobu Okuda 
July 2021 to March 

2022 

4 Tooru Kawai 
Thermal power generation 

(Operation & Maintenance) 

November 2017 to 

September 2018 

5 Akira Kozakai 
October 2018 to 

March2022 

6 Shigeru Yoshitake 

Thermal power generation 

(Mechanical Maintenance) 

November 2017 to 

November 2020 

7 Takashi Horita 
November 2020 to 

June 2021 

8 Naga Fukuda 
July 2021 to March 

2022 

9 Yoshihiro Doi 
November 2017 to 

March 2022 

10 Hidenobu Ichioka 
Thermal power generation 

(Electrical Maintenance) 

November 2017 to 

March 2022 

11 Haruaki Furukawa 
November 2017 to 

June 2019 

12 Takeo Fujii 

Thermal power generation 

(Control & Instrumentation 

Maintenance) 

November 2017 to 

June 2018 

13 Kazuyo Kitagawa 
July 2018 to 

June 2019 

14 Yuuki Obe 
November 2017 to 

March 2022 

 

The subject period of work report was 52 months, started from November 2017 and ended in 

March 2022. In this period, the 1st on-site work (14 days), the 2nd on-site work (14 days), the 3rd 

on-site work (13 days), the 4th on-site work and an online remote survey were conducted in stead 

of 5th on-site work (final on-site survey). In Japan, the 1st training (engineer: 38 days, technician: 

21 days, management: 11 days), the 2nd training (engineer: 35 days, technician: 21 days, 

management: 7 days), the 3rd training (engineer: 24 days, technician: 20 days) and the 4th online-

training (instructor: 7 days) were conducted. 
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Regarding the JCC, the 1st JCC was held in November 2017 during the 1st on-site work, the 2nd 

JCC was held in September 2018 during the 2nd on-site work and the 3rd JCC was held in October 

2019 during the 3rd on-site work. The 4th JCC was originally scheduled to be held in June 2020 

during the 4th local operation. However, as it became impossible to carry out the on-site work 

due to the global spread of the COVID-19, the 4th JCC was held online in November 2020. The 

5th JCC(the final JCC) was scheduled to be held during the 5th on-site survey(the final on-site 

survey), but the spread of the COVID-19 could not be expected to end. We decided to cancel the 

final on-site operations and held the 5th JCC online in February 2022. 

Figure 2-1 shows the work schedule for the project period. 

 

Figure 2-1: Actual work schedule list 
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2.2  1st On-site Work 

2.2.1 Overview of On-site Work 

(1) Purpose 

As the kick-off of this project, the 1st on-site work was carried out in accordance with the 

following objectives. 

 Project overview sharing with each C/P 

 Confirmation of training needs 

 On-site survey of TPS and TC (Muzaffargarh TPS, Jamshoro TPS, Lakhra TPS, Kot 

Addu TPS and WEA) 

 Survey of current situation of O&M at TPSs in Pakistan 

(2) Result 

 Project overview sharing with each C/P 

As the kick-off of the project, the organization and roles of both side (Japan side and 

Pakistan side), as well as the outline related to the whole project such as work flow and 

input/output, were shared with the C/P along with the work plan. 

 Confirmation of training needs 

Through hearings based on the answers to the questionnaire sent to each C/P to grasp 

the training needs of this project prior to the commencement of on-site work, and 

through the on-site survey current situation of O&M at each TPS, the training needs 

contributing to the improvement of O&M capabilities at TPSs in Pakistan were 

summarized and reflected in the formulation of the training in Japan curriculum. 

 On-site survey of TPS and TC (Muzaffargarh TPS, Jamshoro TPS, Lakhra TPS, Kot 

Addu TPS and WEA) 

Through on-site survey and hearing of TPS and training center (TC), the current 

situation of O&M at TPS in Pakistan was analyzed. 

 Survey of current situation of O&M at TPSs in Pakistan 

Based on the field study of TPSs and TC in the 1st on-site work and the analysis of 

collected data, the current situation of O&M at TPSs in Pakistan was summarized in 

"Baseline survey report (Pakistan) ". 

(3) Issue 

For the following reasons, the same troubles occur frequently and the power generation 

capacity is reduced at TPSs in Pakistan. 

 Deviation from an appropriate maintenance cycle to meet strong power demand 

 Prevention of recurrence of equipment troubles and permanent measures are not 

properly taken 
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 Since the repair materials are long-delivery products from overseas, maintenance is 

performed on an ad hoc basis. 

In order to follow up on these issues within this project, the curriculum of the training in 

Japan was reflected as much as possible. 

 

2.2.2  On-site Work Schedule 

From November 12 (departure) to November 25 (return), 2017: 13 nights and 14 days 

 

2.2.3  Personnel involved in On-site Work 

Table 2-2: 1st on-site work participants list 

No Name Responsibility 
Affiliated organization 

in Japan 

1 Hiroki Hirahata 
Chief Adviser/Thermal power generation 

(Operation & Maintenance) 

KEPCO 

2 Tooru Kawai 
Thermal power generation 

(Operation & Maintenance) 

3 Yoshihiro Doi 
Thermal power generation 

(Mechanical Maintenance) 

4 Haruaki Furukawa 
Thermal power generation 

(Electrical Maintenance) 

5 Yuuki Obe 
Thermal power generation 

(Control & Instrumentation Maintenance) 

 

2.2.4 Implemented Work and Schedule 

Table 2-3: Summary list of implemented work and schedule in the 1st on-site work 

Date Visiting place, work, etc Counterpart 

November 12 

(Sunday) 
Entrance into Pakistan - 

November 13 

(Monday) 

WAPDA House 

 Kickoff meeting with counterparts  

 Explanation of project overview 

・JICA 

・GHCL 

・WAPDA 

WAPDA House 

 Courtesy call 
 WAPDA(Member) 

November 14 

(Tuesday) 

WAPDA House 

 Inquiry 

・GHCL 

・WAPDA 

・WEA 

November 15 

(Wednesday) 

WEA 

 Investigation of training facilities, equipment, 

and materials  

 Inquiry 

・WEA 

November 16 

(Thursday) 

Muzaffargarh Thermal Power Station 

 Explanation of project overview 

 Investigation of equipment and O&M status 
・GENCO-Ⅲ 
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 Inquiry 

November 17 

(Friday) 

Kot Addu Thermal Power Station (KAPCO) 

 Explanation of project overview 

 Investigation of equipment and O&M status 

 Inquiry 

- 

November 18 

(Saturday) 
Holiday - 

November 19 

(Sunday) 
Holiday - 

November 20 

(Monday) 

Jamshoro Thermal Power Station 

 Explanation of project overview 

 Investigation of equipment and O&M status 

 Inquiry 

・GENCO-Ⅰ 

Lakhra Thermal Power Station 

 Explanation of project overview 

 Investigation of equipment and O&M status 

 Inquiry 

・GENCO-Ⅳ 

November 21 

(Tuesday) 
Documentation - 

November 22 

(Wednesday) 

JICA Pakistan Office 

 Report of on-site survey result 

 Discussion about contents in wrap-up meeting 

 Discussion about MoM 

・GHCL 

JICA Pakistan Office 

 Report of on-site survey result 

 Discussion about contents in wrap-up meeting 

 Discussion about MoM 

・JICA 

JICA Pakistan Office 

 Report of on-site survey result 

 Discussion about contents in wrap-up meeting 

 Discussion about MoM 

・WEA 

November 23 

(Thursday) 
Documentation - 

November 24 

(Friday) 

GHCL Office 

 JCC 

 Preparation of MoM, signature 

・MoE (ex-post) 

・GHCL 

・WAPDA/WEA 

・JICA 

November 25 

(Saturday) 
Return to Japan - 

 

   

Figure 2-2: The 1st on-site work 

(Left: Muzaffargarh TPS, Right: Jamshoro TPS) 
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2.3  The 1st Joint Coordination Committee (JCC) 

The 1st JCC was held on November 24, 2017 during the 1st on-site work period and discussed and 

agreed on the following items.  

 (Refer to Annex 3-(1)) 

(1) Project Organization 

 Delegation of Authority 

 Formation of JCC 

 Functions of JCC 

(2) Project outline 

 Work Plan 

 Project Activities 

 Roles and Duties of Human Resource Development 

(3) Result of the First Mission 

 Outline of the Mission 

 Major Facing Issues 

(4) Action Plan 

 Purpose of Action Plan 

 Roles and Duties on Action Plan 

(5) First Counterpart Training in Japan 

 Schedule 

 Goal 

 Overall Contents 

 Participants 

 Nomination date 

(6) Participation in the Training by Management/Supervising Officers 

(7) Request from JICA Expert Team 

 

 

Figure 2-3: The 1st JCC meeting 
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2.4 1st Training in Japan 

2.4.1 Overview of Training 

(1) Purpose 

In the 1st training in Japan, training curriculum was established to follow up on technologies 

that require capacity building based on the current situation of O&M at TPSs in GENCOs 

and training needs from Pakistan, which were investigated through the 1st on-site work. 

In addition, by setting the ideal of autonomous power plant O&M in IPP of Pakistan 

(KAPCO), which was additionally investigated in the 1st on-site work, and by incorporating 

common matters such as labor safety, quality improvement, and human resource 

development, which are considered to be necessary to fill the gap with the current situation 

of O&M at GENCOs' TPSs, in this training in a balanced manner, not only the improvement 

of individual technical ability, but also the improvement of the organizational ability of 

GENCOs was attempted. 

(2) Outcome 

Engineers and Technicians trained in Japan answered that the purpose of the training was 

largely achieved. 

(3) Difficulty 

In the training for engineers and technicians, discussions were often diverged in the problem 

analysis using the PCM method, which is the basis for the preparation of the Action Plan, 

and improvement seemed to be necessary. 

In the specialized training, there were some opinions that the training period was short due 

to the relocation of training sites and the responses to poor physical condition of trainees, 

etc. Therefore, it was decided to reflect as much as possible in the planning of the 2nd training 

in Japan, taking into consideration the acceptance systems of JICA and JET and the effects 

of training. 

  

2.4.2  Training Schedule 

(1) Engineer training:  March 21 to April 27, 2018 [Training period: 38 days] 

(2) Technician training:  March 4 to March 24, 2018 [Training period: 21 days] 

(3) Management training: March 14 to March 24, 2018 [Training period: 11 days] 
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2.4.3 Participants of Training in Japan 

(1) Engineer training (8 people) 

Table 2-4: List of participants of the 1st training in Japan (Engineer) 

Participant name 
Organization and Designation 

at the time of participation 

Assigned 

responsibility 

Mr. ABBASI Gul Munir 
GENCO-Ⅱ Guddu TPS 

Deputy Manager 
Maintenance 

Mr. NAZEER Nazeer Ahmed 
GENCO-Ⅰ Jamshoro TPS 

Senior Engineer 
Maintenance 

Mr. BABAR Asadullah 
GENCO-Ⅱ Guddu TPS 

Mechanical Engineer 
Maintenance 

Mr. KHWAJA Shahbaz Illahi 
GENCO-Ⅱ Guddu TPS  

Deputy Manager 
Maintenance 

Mr. KHAN Asif Hasan 
GENCO-Ⅱ Guddu TPS  

Assistant Manager 
Operation 

Mr. MUHAMMAD Aslam Motlani 
GENCO-Ⅲ Faisalabad TPS 

XEN (IT&R) 
Maintenance 

Mr. MUHAMMAD Muddasir 
GENCO-Ⅲ Muzaffargarh TPS 

Assistant Manager 
Maintenance 

Mr. RAJPER Muhib Ali 
GENCO-Ⅰ Jamshoro TPS 

Assistant Mechanical Engineer 
Maintenance 

 

(2) Technician training (8 people) 

Table 2-5: List of participants of the 1st training in Japan (Technician) 

Participant name 
Organization and Designation 

at the time of participation 

Assigned 

responsibility 

Mr. MEMON Nadeem 
GENCO-Ⅰ Jamshoro TPS 

Foreman 
Maintenance 

Mr. KHAN Muhammad Toheed 
GENCO-Ⅰ Jamshoro TPS 

Operator 
Operation 

Mr. KHAN Nasim 
GENCO-Ⅱ Guddu TPS 

Mechanical Foreman 
Maintenance 

Mr. KALWAR Muhammad Moosa 
GENCO-Ⅱ Guddu TPS 

Mechanical Foreman 
Maintenance 

Mr. AHMED Ijaz 
GENCO-Ⅱ Guddu TPS 

Mechanical Assistant Foreman 
Maintenance 

Mr. SHAIKH Abdul Hameed 
GENCO-Ⅱ Guddu TPS 

Mechanical Fitter 
Maintenance 

Mr. ARIF Muhammad 
GENCO-Ⅲ Muzaffargarh TPS 

Fitter 
Maintenance 

Mr. IQBAL Pervaiz 
GENCO-Ⅲ Muzaffargarh TPS 

Fitter 
Maintenance 
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(3) Management training (2 people) 

Table 2-6: List of participants of the 1st training in Japan (Management) 

Participant name 
Organization and Designation 

at the time of participation 

Assigned 

responsibility 

Mr. BASHIR Shahzad 
WAPDA Engineering Academy 

Chief Engineer / Principal 
- 

Mr. IQBAL Zafar 
WAPDA Engineering Academy 

Additional Director General 
- 

 

2.4.4  Contents of Training 

(1) Engineer training 

Table 2-7: Contents of the 1st training in Japan (Engineer) 

Item Details 

Training contents 

 Common to JICA training 

Program orientation / Course orientation / Job report presentation / 

Instruction for preparing Action Plan (PCM method) / 

Preparation and presentation of Action Plan 

 Common to TPSs 

Fuel of TPSs / Overview of GTCC / Overview of coal fired power station / 

Overview of USC / Boiler water quality control / 

Environmental protection / Experiential safety training / 

Lessons through major accidents / Quality control / 

Thermal efficiency control / Human resource development (HRD) / 

Human error 

 Mechanical Maintenance 

GTCC (GT/ST/Hot parts/Maintenance of GTCC/Generator/Control) / 

Nondestructive inspection (Lecture/Practice) / Feed water treatment / 

Basic training of vibration (Lecture/Practice) 

 TPS tour 

Chugoku Electric Power Yanai Thermal Power Station 

 Manufacturer’s factory tour 

Mitsubishi Hitachi Power Systems (MHPS), Kure Works / 

MHPS Hitachi Works 

 Japanese culture experience 

Visit to Hiroshima Peace Memorial Museum / Japanese-language seminars 

Training site 

JICA Chugoku Center / 

Power Engineering and Training Services, Incorporated (PET) / 

TPS/Manufacturer’s factory 

As for the detailed schedule of the engineer training, refer to Annex 4-(1). 
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(2) Technician training 

Table 2-8: Contents of the 1st training in Japan (Technician) 

Item Details 

Training contents 

 Common to JICA training 

Program orientation / Course orientation / Job report presentation / 

Instruction for preparing Action Plan (PCM method) / 

Preparation and presentation of Action Plan 

 Common to TPSs 

Overview of KEPCO / Fuel of TPSs / Overview of GTCC / 

Overview of coal fired power station /Experiential safety training / 

Experiential quality training / Prevention of accidents and disasters 

 Mechanical Maintenance 

Handling metal materials / Welding procedure management / 

Maintenance for high-temperature and high-pressure piping / 

Valve overhaul (Lecture/Practice) / Pump overhaul (Lecture/Practice) / 

Nondestructive testing (Lecture/Practice) / Maintenance of instruments 

 TPS tour 

KEPCO Himeji No. 2 Thermal Power Station 

 Manufacturer’s factory tour 

Ishikawajima-harima Heavy Industries (IHI), Aioi Works / 

MHPS, Takasago Works 

 Japanese culture experience 

Japanese-language seminars 

Training site 
JICA Kansai Center / Kanden Plant Technocenter / TPS / 

Manufacturer’s factory 

As for the detailed schedule of the technician training, refer to Annex 4-(1). 

(3) Management training 

Table 2-9: Contents of the 1st training in Japan (Management) 

Item Details 

Training contents 

 Common to JICA training 

Program orientation / Course orientation / 

Problem and Objective analysis using PCM method 

 Common to TPSs 

Overview of KEPCO / HRD 

 Mechanical Maintenance 

Nondestructive testing (tour) 

 TPS tour 

KEPCO Himeji No. 2 Thermal Power Station/ 

 Training Center (TC) tour 

KEPCO TC / Kanden Plant Technocenter 

 Manufacturer’s factory tour 

IHI, Aioi Works / MHPS, Takasago Works 

Training site 
JICA Kansai Center / KEPCO TC / Kanden Plant Technocenter / 

TPS / Manufacturer’s factory 

As for the detailed schedule of the technician training, refer to Annex 4-(1). 
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2.5  2nd On-site Work 

2.5.1 Overview of On-site Work 

(1) Purpose 

The 2nd on-site work was carried out in accordance with the following objectives. 

 Sharing project progress with each C/P 

 Interviews with engineers and technicians trained in Japan on the implementation of the 

action plan 

 Discussion on the provision of training equipment 

 On-site survey of TPS and TC (Kotri TPS, Faisalabad TPS, Nandipur TPS and WAPDA 

SCI) 

(2) Result 

 Sharing project progress with each C/P 

JET shared the following items with each counterpart to ensure the smooth 

implementation of this project. 

 Project summary 

 Outline of the 1st training in Japan 

 Outline of the 2nd on-site work 

 Issues identified during on-site work and training in Japan, and proposals from JET 

 Plan for the 2nd training in Japan 

 Next steps in the project 

 Interviews with engineers and technicians trained in Japan on the implementation of the 

action plan 

Interviews were held at each TPS with participants trained in Japan regarding the 

implementation status of the action plan, and the results were summarized. 

In addition, the status of the implementation of the action plan and the issues identified 

through the hearing results were shared with the management of each C/P through visits 

to each TPS and at the JCC to encourage further cooperation in the systematic 

implementation of the action plans. 

 Discussion on the provision of training equipment 

Based on the needs for training equipment from the Pakistan side and JET surveys and 

analyses at TPSs and TC, JET prepared and proposed introduction cases for equipment 

deemed necessary ("Power Plant Operation Simulator” “Vibration Analysis 

Demonstrator” “NDI Demonstrator”). 
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 On-site survey of TPS and TC (Kotri TPS, Faisalabad TPS, Nandipur TPS and WAPDA 

SCI) 

JET surveyed the current situation of O&M at the TPS and the actual status of 

maintenance of electrical equipment, which was the theme of the 2nd training in Japan. 

JET reviewed the facilities and operation of WAPDA SCI, one of WAPDA's training 

centers. 

(3) Issue 

In the interviews on the status of the implementation of the action plan by the engineers and 

technicians, issues such as the busy workload and lack of training materials and equipment 

were raised. 

Therefore, JET urged the management of each C/P to follow up with the participants trained 

in Japan to adjust their workload and prepare materials and equipment necessary for the 

training, so that the action plans could be implemented effectively and systematically. 

 

2.5.2  On-site Work Schedule 

From September 2 (departure) to September 15 (return), 2018: 13 nights and 14 days 

 

2.5.3  Personnel involved in On-site Work 

Table 2-10: 2nd on-site work participants list 

No Name Responsibility 
Affiliated organization 

in Japan 

1 Hiroki Hirahata 
Chief Adviser/Thermal power generation 

(Operation & Maintenance) 

KEPCO 

2 Shigeru Yoshitake 
Thermal power generation 

(Mechanical Maintenance) 

3 Yoshihiro Doi 
Thermal power generation 

(Mechanical Maintenance) 

4 Haruaki Furukawa 
Thermal power generation 

(Electrical Maintenance) 

5 Yuuki Obe 
Thermal power generation 

(Control & Instrumentation Maintenance) 
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2.5.4 Implemented Work and Schedule 

Table 2-11: Summary list of implemented work and schedule in the 2nd on-site work 

Date Visiting place, work, etc Counterpart 

September 2 

(Sunday) 
Entrance into Pakistan - 

September 3 

(Monday) 

JICA Pakistan Office 

 Sharing of the 2nd on-site survey overview 
・JICA 

GHCL Office 

 Project interim report 

 Sharing of the 2nd on-site work overview 

 Sharing the contents of the 2nd training in Japan 

・GHCL 

・WAPDA 

・JICA 

September 4 

(Tuesday) 

Nandipur Thermal Power Station 

 Explanation of project overview 

 Project interim report 

 Investigation of equipment and O&M status 

 Sharing of the 2nd on-site work overview 

 Sharing the contents of the 2nd training in Japan 

・GHCL 

・GENCO-Ⅳ 

WEA 

 Discussion about the supply of training materials 

and equipment 

・GHCL 

・WAPDA 

・WEA 

September 5 

(Wednesday) 

Faisalabad Thermal Power Station 

 Explanation of project overview 

 Project interim report 

 Investigation of equipment and O&M status 

 Sharing of the 2nd on-site work overview 

 Sharing the contents of the 2nd training in Japan 

・GHCL 

・GENCO-Ⅲ 

Central Gas Turbine Maintenance Workshop 

Faisalabad 

 Explanation of project overview 

 Project interim report 

 Investigation of equipment 

・GHCL 

September 6 

(Thursday) 

Conference room in the staying hotel (for Guddu 

Power Station) 

 Explanation of project overview 

 Project interim report 

 Sharing of the 2nd on-site work overview 

 Sharing the contents of the 2nd training in Japan 

 Interview of action plan implementation status to 

the participants who attended the 1st training in 

Japan 

・GHCL 

・GENCO-Ⅱ 

September 7 

(Friday) 

Muzaffargarh Thermal Power Station 

 Project interim report 

 Sharing of the 2nd on-site work overview 

 Sharing the contents of the 2nd training in Japan 

 Interview of action plan implementation status to 

the participants who attended the 1st training in 

Japan 

・GHCL 

・GENCO-Ⅲ 

September 8 

(Saturday) 
Holiday - 

September 9 

(Sunday) 
Holiday - 

September 10 

(Monday) 

Jamshoro Thermal Power Station 

 Project interim report 

・GHCL 

・GENCO-Ⅰ 
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 Sharing of the 2nd on-site work overview 

 Sharing the contents of the 2nd training in Japan 

 Interview of action plan implementation status to 

the participants who attended the 1st training in 

Japan 

・GENCO-Ⅱ 

Kotri Thermal Power Station 

 Explanation of project overview 

 Project interim report 

 Investigation of equipment and O&M status 

 Sharing of the 2nd on-site work overview 

 Sharing the contents of the 2nd training in Japan 

・GHCL 

・GENCO-Ⅰ 

September 11 

(Tuesday) 
Documentation - 

September 12 

(Wednesday) 

WAPDA Staff College Islamabad (WAPDA SCI) 

 Explanation of project overview 

 Project interim report 

 Investigation of actual status of training facility  

 Sharing of the 2nd on-site work overview 

・WAPDA 

JICA Pakistan Office 

 Report of the 2nd on-site work result 

 Arrangement of JCC discussion contents 

 Arrangement of MoM description 

・JICA 

September 13 

(Thursday) 

JICA Pakistan Office 

 Report of the 2nd on-site work result 

 Arrangement of JCC discussion contents 

 Arrangement of MoM description 

・GHCL 

・WAPDA 

・JICA 

September 14 

(Friday) 

GHCL Office 

 JCC 

 MoM signature  

・MoE 

・GHCL 

・WAPDA 

・JICA 

September 15 

(Saturday) 
Return to Japan - 

 

   

Figure 2-4: The 2nd on-site work 

(Left: Faisalabad TPS, Right: Nandipur TPS) 
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2.6  The 2nd Joint Coordination Committee (JCC) 

The 2nd JCC was held on September 14, 2018 during the 2nd on-site work period and discussed 

and agreed on the following items.  

 (Refer to Annex 3-(2)) 

(1) Progress of the Project 

(2) Result of the Second Mission 

 Outline of the Mission 

 Result of the review of Action Plan Implementation 

 Current situation of O&M and Training needs 

 Recommendation on Future Steps for HRD Enhancement 

(3) Action Plan 

 Purpose of Action Plan 

 Roles and Duties on Action Plan 

(4) Second Counterpart Training in Japan 

 Schedule 

 Overall Contents 

 Participants 

 Nomination date 

(5) Provision of O&M training equipment 

(6) Participation in the Training by Management and Supervising Officers 

(7) Project Monitoring Sheet 

(8) Monitoring Indicator 

(9) Request from JICA Expert Team 

 

 

Figure 2-5: The 2nd JCC meeting 
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2.7 2nd Training in Japan 

2.7.1 Overview of Training 

(1) Purpose 

The basic objectives of the 2nd training in Japan are the same as those of the 1st training in 

Japan. 

In the kickoff meeting with the counterpart at 2nd on-site work, with regard to the specialty 

dealt with in the training, the CEO of GHCL strongly requested for the field of electrical 

maintenance as the item in the 2nd training in Japan. In response to the request, JET 

formulated the training program again with the specialized training focused on the field of 

electrical maintenance, while the common items such as the safety and quality training are 

based on the contents of the 1st training in Japan. 

JET surveyed the actual situation of electrical equipment maintenance and training needs at 

GENCOs TPSs that JET visited through the 1st and 2nd on-site work, and conducted a 

balanced combination of lectures and practical training after improving the training found in 

the above-mentioned 1st training in Japan for technologies that require capacity building. 

In the 2nd management training held in Japan, participants discussed the necessary 

mechanisms for improving the O&M capabilities of TPSs in Pakistan (Human resources 

development methods, training programs, training facilities, etc.), referring to human 

resource development methods in Japan. 

(2) Outcome 

Regarding training in Japan for engineers and technicians, by switching from the PCM 

method to JET's original issue analysis method in the preparation of the Action Plan, 

participants were able to analyze the actual situations of O&M at own TPS more concretely, 

and to create an image of activities to be taken after returning to Pakistan. 

With regard to training for management, the action plan of GHCL/GENCOs is made to 

incorporate the use of participants trained in Japan as instructors and the improvement of 

training facilities, leading to improved O&M capabilities as an organization. 

(3) Difficulty 

As there was a high demand for more practical training in engineer and technician training, 

it was decided to reflect this in the 3rd training in Japan plan. 

 

2.7.2  Training Schedule 

(1) Engineer training:  January 6 to February 9, 2019 [Training period: 35 days] 

(2) Technician training:  January 6 to January 26, 2019 [Training period: 21 days] 

(3) Management training: February 3 to February 9, 2019 [Training period: 7 days] 
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2.7.3  Participants of Training in Japan 

(1) Engineer training (8 people) 

Table 2-12: List of participants of the 2nd training in Japan (Engineer) 

Participant name 
Organization and Designation 

at the time of participation 

Assigned 

responsibility 

Mr. ANSARI Sajid Hussain 
GENCO-Ⅰ Jamshoro TPS 

Additional Manager 
Maintenance 

Mr. BHATTI Muhammad Ahmad 
GHCL 

Additional Manager 

Design and 

Development 

Mr. GHAFFAR Abdul 
GENCO-Ⅱ Guddu TPS 

Additional Manager 
Maintenance 

Mr. KHAN Mughees Ul Muneer 
GENCO-Ⅱ Guddu TPS 

Deputy Manager 
Maintenance 

Mr. Mahmood Ul Hasan 
GENCO-Ⅱ Guddu TPS 

Assistant Manager 
Fuel 

Mr. LAL Nand 
GENCO-Ⅳ Lakhra TPS 

Assistant Manager 
Maintenance 

Mr. CHOUDHRY Irfan Bashir 
GENCO-Ⅲ Muzaffargarh TPS 

Additional Manager 
Performance 

Mr. ALI Zahid 
GENCO-Ⅲ Muzaffargarh TPS 

Manager 
Maintenance 

 

(2) Technician training (8 people) 

Table 2-13: List of participants of the 2nd training in Japan (Technician) 

Participant name 
Organization and Designation 

at the time of participation 

Assigned 

responsibility 

Mr. MEMON Ali Akbar 
GENCO-Ⅳ Lakhra TPS 

- 
Operation 

Mr. CHACHAR Imdad Hussain 
GENCO-Ⅳ Lakhra TPS 

- 
Maintenance 

Mr. HASHMI Muhammad Ishaq 
GENCO-Ⅱ Guddu TPS 

Foreman 
Maintenance 

Mr. ARAIN Muhammad Saleem 
GENCO-Ⅱ Guddu TPS 

Fitter 
Maintenance 

Mr. GOLATO Moula Bux 
GENCO-Ⅱ Guddu TPS 

Foreman 
Maintenance 

Mr. ALLAH Nawaz Malik 
GENCO-Ⅲ Muzaffargarh TPS 

- 
Maintenance 

Mr. SEELRO Naseer Ahmed 
GENCO-Ⅰ Jamshoro TPS 

Foreman 
Maintenance 

Mr. KHAN Muhammad Azeem 
GENCO-Ⅰ Jamshoro TPS 

- 
Operation 

 

  



 

25 

(3) Management training (4 people) 

Table 2-14: List of participants of the 2nd training in Japan (Management) 

Participant name 
Organization and Designation 

at the time of participation 

Assigned 

responsibility 

Mr. AHMAD Mushtaq 
GHCL 

Chief HR and Admin Officer 

Human Resource 

Management 

Mr. SINDHU Zafar Ahmad 
GENCO-Ⅰ Jamshoro TPS 

Resident Engineer (Operation) 
- 

Mr. HASHMAT Waseem 
WAPDA Engineering Academy 

Additional Director/Sr. Instructor 
- 

Mr. AHMED Khalil 
WAPDA Engineering Academy 

Deputy. Director/Sr. Instructor 
- 

 

 

2.7.4 Contents of Training 

(1) Engineer training 

Table 2-15: Contents of the 2nd training in Japan (Engineer) 

Item Details 

Training contents 

 Common to JICA training 

Program orientation / Course orientation / Job report presentation / 

Instruction for preparing Action Plan (Issue analysis) / 

Preparation and presentation of Action Plan 

 Common to TPSs 

Overview of KEPCO / Fuel of TPSs / Overview of GTCC / 

Overview of coal fired power station / Experiential safety training / 

Lessons through major accidents / Quality control / 

Thermal efficiency control / HRD / Optimal maintenance planning / 

Risk prediction meeting 

 Electrical Maintenance 

Nondestructive inspection (Lecture/Practice) / 

Basic training of vibration (Lecture/Practice) / 

Circuit breakers / Generators / Motors / Electrical cables / 

Outline of insulation / Fire prevention measures of electrical equipment / 

Protection systems of main electrical equipment 

 TPS tour 

KEPCO Himeji No. 2 Thermal Power Station / 

KEPCO Maizuru Thermal Power Station / 

Central load dispatching center / Remote Monitoring Center (RMC) 

 Manufacturer’s factory tour 

Nihon Denken Industrial Co., Ltd / MHPS, Takasago Works / 

Mitsubishi Electric Corporation (MELCO), Kobe Works / 

MELCO, Itami Works 

 Japanese culture experience 

Guide to famous historic remains in Kyoto / Home visit / 

Japanese-language seminars 
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Training site 
JICA Kansai Center / KEPCO Headquarters /KEPCO TC / TPS / 

Manufacturer’s factory  

As for the detailed schedule of the engineer training, refer to Annex 4-(2).  

 

(2) Technician training 

Table 2-16: Contents of the 2nd training in Japan (Technician) 

Item Details 

Training contents 

 Common to JICA training 

Program orientation / Course orientation / Job report presentation / 

Instruction for preparing Action Plan (Issue analysis) / 

Preparation and presentation of Action Plan 

 Common to TPSs 

Overview of KEPCO / Fuel of TPSs / Overview of GTCC / 

Overview of coal fired power station/ Experiential safety training / 

Experiential quality training / Prevention of accidents and disasters / 

Occupational safety / Risk prediction meeting 

 Electrical Maintenance 

Generators / Motors (Lecture/Practice) / Transformers / Electrical cables / 

Outline of insulation / Fire prevention measures of electrical equipment / 

Protection systems of main electrical equipment 

 TPS tour 

KEPCO Maizuru Thermal Power Station /  

Central load dispatching center / Remote Monitoring Center (RMC) 

 Japanese culture experience 

Guide to famous historic remains in Kyoto / Japanese-language seminars 

Training site 
JICA Kansai Center / KEPCO Headquarters / 

Kanden Plant Technocenter / TPS 

As for the detailed schedule of the technician training, refer to Annex 4-(2). 
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(3) Management training 

Table 2-17: Contents of the 2nd training in Japan (Management) 

Item Details 

Training contents 

 Common to JICA training 

Program orientation/Course orientation/Job report presentation/ 

Stakeholder Analysis/Issue Analysis 

Preparation and presentation of Action Plan 

 Common to TPSs 

HRD / Experiential safety training (tour) 

 TPS tour 

Remote Monitoring Center (RMC) / 

KEPCO Sakaikou Thermal Power Station / 

KEPCO Nankou Thermal Power Station / Sakai LNG Receiving Terminal 

 TC tour 

KEPCO TC 

Training site 
JICA Kansai Center / KEPCO Headquarters / KEPCO TC / TPS / 

LNG Receiving Terminal 

As for the detailed schedule of the technician training, refer to Annex 4-(2). 
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2.8  3rd On-site Work 

2.8.1 Overview of On-site Work 

(1) Purpose 

The 3rd on-site work was carried out in accordance with the following objectives. 

 Sharing project progress with each C/P 

 Interviews with engineers and technicians trained in Japan on the implementation of the 

action plan 

 Discussion on the provision of training equipment 

 On-site survey of TPS and TC (Guddu TPS, Guddu TC and Muzaffargarh TC) 

(2) Result 

 Sharing project progress with each C/P 

JET shared the following items with each counterpart to ensure the smooth 

implementation of this project. 

 Project summary 

 Outline of the 2nd training in Japan 

 Outline of the 3rd on-site work 

 Issues identified during on-site work and training in Japan, and proposals from JET 

 Plan for the 3rd training in Japan 

 Next steps in the project 

 Interviews with engineers and technicians trained in Japan on the implementation of the 

action plan 

Interviews were held at each TPS with participants trained in Japan regarding the 

implementation status of the action plan, and the results were summarized. 

In addition, the status of the implementation of the action plan and the issues identified 

through the hearing results were shared with the management of each C/P through visits 

to each TPS and at the JCC to encourage further cooperation in the systematic 

implementation of the action plans. 

The issue analysis that had been conducted since the 2nd training in Japan, including the 

1st participants trained in Japan, was explained again, and the issue analysis tree was 

reviewed. 

 Discussion on the provision of training equipment 

Regarding the training equipment to be provided from Japan to Pakistan, discussions 

were held with C/P regarding the specifications of each equipment and the effects of its 

introduction into training, and a consensus was reached on the cases where “NDI 

Demonstrator” and “Vibration Analysis Demonstrator” would be introduced. 
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 On-site survey of TPS and TC (Guddu TPS, Guddu TC and Muzaffargarh TC) 

JET surveyed the current situation of O&M at the TPS and the actual status of 

maintenance of control and instrumentation equipment, which was the theme of the 3rd 

training in Japan. Simultaneously, the research was carried out on training actual 

condition in Guddu TC established jointly. 

In addition, a potential survey was conducted on the training facilities attached to the 

Muzaffargarh TPS where GHCL is considering renovation of the training facilities. 

(3) Issue 

Until now, training of engineers among the thermal power generation personnel required at 

GENCOs was based on the use of the WEA. However, GHCL now has a policy to training, 

regardless of engineer or technician, using its own training facilities and training curriculum. 

As a result, the effect of the involvement of WAPDA and WEA in this project has become 

limited. 

 

2.8.2  On-site Work Schedule 

From September 30 (departure) to October 12 (return), 2019: 12 nights and 13 days 

 

2.8.3  Personnel involved in On-site Work 

Table 2-18: 3rd on-site work participants list 

No Name Responsibility 
Affiliated organization 

in Japan 

1 Hiroki Hirahata 
Chief Adviser/Thermal power generation 

(Operation & Maintenance) 

KEPCO 

2 Akira Kozakai 
Thermal power generation 

(Mechanical Maintenance) 

3 Yoshihiro Doi 
Thermal power generation 

(Mechanical Maintenance) 

4 Hidenobu Ichioka 
Thermal power generation 

(Electrical Maintenance) 

5 Yuuki Obe 
Thermal power generation 

(Control & Instrumentation Maintenance) 
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2.8.4 Implemented Work and Schedule 

Table 2-19: Summary list of implemented work and schedule in the 3rd on-site work 

Date Visiting place, work, etc. Counterpart 

September 30 

(Monday) 
Entrance into Pakistan - 

October 1 

 (Tuesday) 

JICA Pakistan Office 

 Project interim report 

 Sharing of the 3rd on-site work overview 

 Sharing the contents of the 3rd training in Japan 

 Discussion on the provision of training 

equipment 

・GHCL 

・JICA 

October 2 

(Wednesday) 

Muzaffargarh Thermal Power Station 

 Project interim report 

 Sharing of the 3rd on-site work overview 

 Sharing the contents of the 3rd training in Japan 

 Interview of action plan implementation status to 

the participants who attended the 1st and 2nd 

training in Japan 

 Investigation of actual status of training facility 

・GHCL 

・GENCO-Ⅲ 

October 3 

(Thursday) 

Guddu Thermal Power Station 

 Project interim report 

 Sharing of the 3rd on-site work overview 

 Sharing the contents of the 3rd training in Japan 

 Interview of action plan implementation status to 

the participants who attended the 1st and 2nd 

training in Japan 

 Investigation of equipment and O&M status 

・GHCL 

・GENCO-Ⅱ 

October 4 

(Friday) 

Guddu Training Center 

 Investigation of actual status of training facility 

 Discussion on the provision of training equipment 

・GHCL 

・GENCO-Ⅱ 

October 5 

(Saturday) 
Holiday - 

October 6 

(Sunday) 
Holiday - 

October 7 

(Monday) 

Jamshoro Thermal Power Station 

 Project interim report 

 Sharing of the 3rd on-site work overview 

 Sharing the contents of the 3rd training in Japan 

 Interview of action plan implementation status to 

the participants who attended the 1st and 2nd 

training in Japan 

・GHCL 

・GENCO-Ⅰ 

October 8 

 (Tuesday) 
Documentation - 

October 9 

(Wednesday) 

JICA Pakistan Office 

 Report of the 3rd on-site work result 

 Arrangement of JCC discussion contents 

 Arrangement of MoM description 

・JICA 

GHCL Office 

 Report of the 3rd on-site work result 

 Arrangement of JCC discussion contents 

 Arrangement of MoM description 

・GHCL 

October 10 

(Thursday) 
Documentation - 
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October 10 

(Friday) 

GHCL Office 

 JCC 

 MoM signature  

・MoE 

・GHCL 

・WAPDA 

・JICA 

October 11 

(Saturday) 
Return to Japan - 

 

   

Figure 2-6: The 3rd on-site work 

(Left: Guddu Training Center, Right: Guddu Thermal Power Station) 
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2.9 The 3rd Joint Coordination Committee (JCC) 

The 3rd JCC was held on October 10, 2019 during the 3rd on-site work period and discussed and 

agreed on the following items.  

 (Refer to Annex 3-(3)) 

(1) Progress of the Project 

(2) Result of the Third Mission 

 Outline of the Mission 

 Result of the review of Action Plan Implementation 

 Current situation of O&M 

 Suggestion of Training target 

(3) Third Counterpart Training in Japan 

 Schedule 

 Overall Contents 

 Participants 

 Nomination date 

 Observance of the application deadline 

(4) Provision of O&M training equipment 

(5) Project Monitoring Sheet 

 

Figure 2-7: The 3rd JCC meeting 
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2.10 3rd Training in Japan 

2.10.1 Overview of Training 

(1) Purpose 

The basic objectives of the 3rd training in Japan are the same as those of the 1st and 2nd training 

in Japan. 

In the 3rd training in Japan for engineers and technicians, GHCL had strongly requested 

implementation in the field of control and instrumentation maintenance in advance, so it was 

decided to implement it in the field of control and instrumentation maintenance. 

JET surveyed the actual situation of control and instrumentation equipment maintenance and 

training needs at GENCOs TPSs that JET visited through the 1st to 3rd on-site work, and 

conducted a balanced combination of lectures and practical training after improving the 

training found in the above-mentioned 1st and 2nd training in Japan for technologies that 

require capacity building. 

In the 3rd training in Japan for management, the curriculum was set up so that training 

programs using “NDI Demonstrator” and “Vibration Analysis Demonstrator”, which were 

decided to be provided from Japan to the Pakistan, could be formulated, along with training 

on human resource development methods that contribute to the improvement of O&M 

capabilities of TPSs. 

(2) Outcome 

As for the training in Japan for engineers and technicians, participants first learned the theory 

through lectures, and then went on to further deepen their understanding through practical 

training and tours of actual facilities. As a result, the 3rd training in Japan received even 

higher evaluations from the participants. 

(3) Difficulty 

Due to insufficient coordination, the 3rd management training was cancelled, and the 3rd 

engineer training was shortened by two weeks. 

 

2.10.2  Training Schedule 

(1) Engineer training:  January 23 to February 15, 2020 [Training period: 24 days] 

(2) Technician training:  January 13 to February 1, 2020 [Training period: 20 days] 
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2.10.3  Participants of Training in Japan 

(1) Engineer training (8 people) 

Table 2-20: List of participants of the 3rd training in Japan (Engineer) 

Participant name 
Organization and Designation 

at the time of participation 

Assigned 

responsibility 

Mr. SAEED Ahmed Shaikh 
GENCO-Ⅱ Guddu TPS 

Additional Manager 
Maintenance 

Mr. MUHAMMAD Adnan Bashir 
GENCO-Ⅱ Guddu TPS 

Assistant Manager 
Maintenance 

Mr. MUHAMMAD Asif Siddiqui 
GHCL 

Deputy Manager 
- 

Mr. FAISAL Naeem 
GENCO-Ⅲ Muzaffargarh TPS 

Assistant Manager 
Maintenance 

Mr. FARRUKH Riaz 
GENCO-Ⅲ Nandipur TPS 

Assistant Manager 
Maintenance 

Mr. KHALIL Ahmed Shaikh 
GENCO-Ⅰ Jamshoro TPS 

Assistant Manager 
Maintenance 

Mr. NAIMAT Ullah Khan 
GENCO-Ⅱ Guddu TPS 

Assistant Manager 
Maintenance 

Mr. SUHAIL Ahmed Qureshi 
GENCO-Ⅱ Guddu TPS 

Assistant Manager 
Maintenance 

 

(2) Technician training (8 people) 

Table 2-21: List of participants of the 3rd training in Japan (Technician) 

Participant name 
Organization and Designation 

at the time of participation 

Assigned 

responsibility 

Mr. Muhammad Zahid Akhtar 
GENCO-Ⅰ Kotri TPS 

Test Inspector 
Maintenance 

Mr. Muhammad Usman Khan 
GENCO-Ⅰ Kotri TPS 

Test Inspector 
Maintenance 

Mr. Anwar Ali 
GENCO-Ⅱ Guddu TPS 

Foreman 
Maintenance 

Mr. Abdul Toheed 
GENCO-Ⅱ Guddu TPS 

Fitter 
Maintenance 

Mr. Shahid Masood 
GENCO-Ⅲ Muzaffargarh TPS 

Foreman 
Maintenance 

Mr. Muhammad Ijaz 
GENCO-Ⅲ Muzaffargarh TPS 

Fitter 
Maintenance 

Mr. Asad Ullah 
GENCO-Ⅲ Muzaffargarh TPS 

Assistant Station Attendant 
Maintenance 

Mr. Noor Hussain 
GENCO-Ⅳ Lakhra TPS 

Test Inspector 
Maintenance 
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2.10.4 Contents of Training 

(1) Engineer training 

Table 2-22: Contents of the 3rd training in Japan (Engineer) 

Item Details 

Training contents 

 Common to JICA training 

Program orientation / Course orientation / Job report presentation / 

Instruction for preparing Action Plan (Issue analysis) / 

Preparation and presentation of Action Plan 

 Common to TPSs 

Overview of GTCC / Experiential safety training / 

Lessons through major accidents / Quality control / 

HRD / Optimal maintenance planning / 

Quality of electric power infrastructure / Tool Box Meeting (TBM) 

 Control & Instrumentation Maintenance 

GTCC (GT/ST/HRSG/Control/Simulator) / 

Turbine supervisory instrument (Lecture/Practice) / 

Measuring and Monitoring Device (Lecture/Practice) / 

Control Valve and Accessories (Lecture/Practice) / 

Basic Control Theory (PID Control) / Optimal Tuning (Lecture/Practice) 

 TPS tour 

KEPCO Himeji No. 2 Thermal Power Station 

 Manufacturer’s factory tour 

Shimadzu Corporation, Sanjo Works / 

Shimadzu System Solutions, Sanjo Works 

 Japanese culture experience 

Guide to famous historic remains in Kyoto 

Training site 
JICA Kansai Center / KEPCO TC / Kanden Plant Technocenter / TPS / 

Manufacturer’s factory  

As for the detailed schedule of the engineer training, refer to Annex 4-(3).  
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(2) Technician training 

Table 2-23: Contents of the 3rd training in Japan (Technician) 

Item Details 

Training contents 

 Common to JICA training 

Program orientation / Course orientation / Job report presentation / 

Instruction for preparing Action Plan (Issue analysis) / 

Preparation and presentation of Action Plan 

 Common to TPSs 

Overview of KEPCO / Overview of GTCC / Experiential safety training / 

Experiential quality training / Prevention of accidents and disasters / 

Occupational safety / TBM 

 Control & Instrumentation Maintenance 

Measuring and Monitoring Device (Lecture/Practice) / 

Copper Pipe Flaring and Seal Taping (Lecture/Practice) / 

Control Cable and Terminal Treatment (Lecture/Practice) / 

Control Valve and Accessories (Lecture/Practice) / 

Basic Control Theory (PID Control) / Optimal Tuning (Lecture/Practice) 

 TPS tour 

KEPCO Himeji No. 2 Thermal Power Station /  

Central load dispatching center / Remote Monitoring Center (RMC) 

 Manufacturer’s factory tour 

MELCO, Kobe Works / 

 Japanese culture experience 

Guide to famous historic remains in Nara / Home visit / 

Japanese-language seminars 

Training site 
JICA Kansai Center / KEPCO Headquarters / Kanden Plant Technocenter / 

TPS / Manufacturer’s factory 

As for the detailed schedule of the technician training, refer to Annex 4-(3). 
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2.11  The 4th Joint Coordination Committee (JCC) 

The 4th JCC was scheduled to be held in the 4th on-site work period, which was scheduled to be 

carried out by October 2020, which is the originally planned end time of the Project. Since it 

became impossible to carry out the on-site work due to the global spread of the COVID-19, the 

4th JCC was held online on November19, 2020 and discussed and agreed on the following items. 

(Refer to Annex 3-(4)) 

(1) Progress of the Project 

(2) Review of Action Plan Implementation 

 Actual Conditions 

 Request from the Project Members 

(3) Analysis of current situation of O&M through Issue Analysis 

(4) Delivery of Training Equipment 

(5) Amendment of Project Design Matrix (PDM) and Plan of Operation 

(6) Next Phase of the Project 

(7) Conclusion 

 

 

Figure 2-8: The 4th JCC meeting 
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2.12  The 4th Online Training 

2.12.1 Overview of Training 

(1) Purpose 

At the 4th JCC held in November 2020, it was agreed as additional projects that training 

materials and equipment (vibration model rotor, non-destructive inspection kit) will be 

provided from the Japanese side to the Pakistan side, and instructors will be trained early in 

order to incorporate the training course with such training materials and equipment into the 

thermal power training in Pakistan. 

Training of instructors was planned to be carried out during the period of the 5th on-site 

survey planned in 2021, but since the spread of CVID-19 could not be expected to end, online 

training in stead of on-site training was conducted. 

In the 4th online training, training equipment (vibration model rotor, non-destructive 

inspection kit) were used to carry out more practical training sustainably in Pakistan. The 

training equipment were selected based on the field surveys, discussions with the 

management of GHCL / GENCOs, and opinions from participants in the training in Japan.  

Specifically, we made a curriculum in which instructors can understand the basic theory in 

the technical training curriculum using each equipment, learn how to install, use, and 

maintain each equipment, and learn the method of teaching trainees by themselves as an 

instructor. The training was conducted by online using a web conferencing system. 

(2) Outcome 

The instructors of each training center who participated in the training answered that they 

were able to achieve the purpose of this online training, which is the acquisition of practical 

training methods using the training materials and equipment provided by the Japanese side. 

In addition, action plans were formulated to carry out training using materials and equipment 

at each training center continuously in the future. 

We believe that the understanding of the trainee was promoted as we assigned Urdu 

interpreter to activate reciprocal communication in online training. It is proved by looking 

the trainees worked diligently in each training session and actively asked questions to resolve 

their doubts. 

In addition, as a feature of this online training, the training materials and equipment provided 

from the Japanese side to the Pakistan side were actually used by the training participants. 

The Japanese side prepared the same equipment and used it as a model so that the trainees 

who handle the materials and equipment for the first time can easily understand it. In 

consideration of detailed support and unforeseen trouble with the equipment, manufacturer 

staff were also involved in the remote training. By doing so, it was an effective and efficient 
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training. 

(3) Difficulty 

Although there were small problems such as power outages and communication equipment 

malfunctions at the training center on the Pakistan side during this online training, both 

country side considered counter measures to continue the training and overcome flexibly. By 

doing so, we completed all the curriculum as planned. 

 

2.12.2 Schedule of Training 

The training of instructor was held from 29th November 2021 to 8th December 2021 (7days) 

 

2.12.3 Participants of Training 

The 8 instructors participated in the training. 

Table 2-24 The 4th Online Training Participants 

Name of Trainee Organization / Title Area 

Mr. Memon Ayaz Ahmed 
GENCO-Ⅲ NPGCL 

GHCL Trainin Center 

Dy. Director 

- 

Mr. Rauf Abdul 
GENCO-Ⅲ NPGCL 

Muzaffargarh Power Plant 

Junior Engineer (I&C) 

Maintenance 

Mr. Pervaiz Iqbal 

GENCO-Ⅲ NPGCL 

Muzaffargarh Phase-Ⅰ 

Mechanical Forman 

Maintenance 

Mr. Muhammad Arif 

GENCO-Ⅲ NPGCL 

Muzaffargarh Phase-Ⅰ 

Mechanical Fitter 

Maintenance 

Mr. Khalil Ahmad 
GENCO-Ⅱ CPGCL 

Guddu Power Plant 

Assistant Manager / Junior Engineer 

Maintenance 

Mr. Shahrukh Ali 
GENCO-Ⅱ CPGCL 

Guddu Power Pant 

Assistant Manager / Junior Engineer 

Operation / 

Maintenance 

Mr. Muhammad Mohsin 
GENCO-Ⅱ CPGCL 

Guddu Power Pant 

- 

Operation 

Mr. Basharat Ali 
GENCO-Ⅱ CPGCL 

Guddu Power Pant 

ASA / Assistant Manager (F&C) 

Fuel & Contracts 

(F&C) 
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2.12.4 Contents of Training 

The contents of the trainig is shown in the below table. 

. Table 2-25: Contents of the 4th Online Training (Instructor) 

Item Details 

Training contents 

 Common to JICA training 

Program orientation / Course orientation /  

Instruction for preparing Action Plan (Issue analysis) / 

Making Action Plan 

 Training of Vibration Model Rotor 

Unpacking / Checking the number of staff / Installation / Connection / 

Starting up / Function confirmation (bearing scratches, bearing 

replacement, rotor scattering, rotor scattering, unbalanced troubleshooting) 

/Vibration foundation / unbalance calculation (influence effect method,   

3-point method) /Training demonstration 

 Training of Non-Destructive kit 

Unpacking / Checking the number of members / Outline of non-destructive 

inspection / PT (lecture / practice) /MT (Lecture / Practice) / UT (Lecture / 

Practice) /Training demonstration 

Training site Zoom Online Conference system(Japan, Pakistan) 

As for the detailed schedule of the technician training, refer to Annex 4-(4). 
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2.13  The 5th JCC 

The 5th JCC was scheduled to be held during the 5th on-site survey, which is the final on-site 

survey, but the final on-site survey was canceled because the spread of COVID-19 could not be 

expected to end. The final JCC, the 5th JCC, was held online on February 17, 2022. 

In the 5th JCC, JET gave a presentation on the results of the project and recommendations for 

the future, and the Pakistani side expressed the effectiveness and usefulness of the project. 

Annex 3-(5) shows the minutes of the meeting and presentation materials of the 5th JCC. The 

main points of agreement are as follows. 

(1) Status of Project Achievement  

Considering the number of training courses conducted by the trainees in Pakistan and the 

number of trainers (instructors) trained which are the monitoring index of the project, both the 

Japanese side and the Pakistani side agreed that the project goal of "strengthening the training 

capacity related to O&M of thermal power plants" was achieved.. In addition, both side also 

concluded that this project contributed to the improvement of the O&M capacity of the thermal 

power plant and was practical and effective. 

(2) Importance of continuous action plan implementation by GHCL management 

The implementation of the human resources development action plan by the management is 

almost completed, but the participants share the recognition that the continuous implementation 

of the human resources development action plan by the management is indispensable for 

enhancing the sustainability of this project. 

(3) Continuous support after the project completion 

JET requested further support from the Pakistani side for the implementation and monitoring of 

action plans by trainees even after the project was completed. The JCC Chair requested the 

management of each GENCO for further support to the implementation of the action plan from 

the viewpoint of the efficiency and sustainability of this project, and the Paticipants from 

Pakistan side agreed. 

 

  

Figure 2-9: The 5th JCC meeting 
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Chapter 3  Results of Activities for the Project 

3.1  Results of Activities for Output 1 

3.1.1  Analyzing and Summarizing the Current Situation and Issues of O&M for TPSs 

(1) 1st analysis and summarize 

The JET organized the current situation analysis related to O&M for TPSs in Pakistan as 

described in “Baseline survey report (Pakistan)” by referring to various documents and 

published information for common electric power circumstances and the results of the 1st on-

site work in this project for TPSs. Table 3-1 shows the analysis targets for the 1st on-site work. 

Table 3-1: List of analysis targets and analytical methods (1st on-site work) 

Target Analytical method 

Public utility GHCL QA answers / Questions 

TPS 
GENCO-Ⅰ 

Jamshoro TPS 
Site visit / Questions 

TPS 
GENCO-II 

Guddu TPS 
QA answers 

TPS 
GENCO-III 

Muzaffargarh TPS 
Site visit / Questions 

TPS 
GENCO-IV 

Lakhra TPS 
Site visit / Questions 

TPS (IPP) 
KAPCO 

Kot Addu TPS 
Site visit / Questions 

Training facility 
GENCO-II 

Guddu Training Center 
QA answers 

Training facility 
WAPDA 

WAPDA Engineering Academy 
Site visit / Questions 

 

(2) 2nd analysis and summarize 

Table 3-2 shows the additional analysis target about the current situation related to the O&M 

of TPS for the TPS and relevant training facilities that we will visit for the first time in the 

2nd on-site work. 

In the kickoff meeting in the 2nd on-site work, the CEO of GHCL strongly requested the 

implementation of the 2nd training in Japan in the electrical maintenance filed. In response to 

the request, the 2nd training items in Japan were summarized to improve the skills in the 

electrical maintenance field that seems to be necessary, according to the actual situation of 

the maintenance to electrical equipment in respective power stations that were visited in the 

2nd on-site work as the JET and the result of the interview with the staffs in the power station. 
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Table 3-2: List of analysis targets and analytical methods (2nd on-site work) 

Target Analytical method 

TPS 
GENCO-Ⅰ 

Kotri TPS 
Site visit / Questions 

TPS 
GENCO-III 

Faisalabad TPS 
Site visit / Questions 

TPS 
GENCO-III 

Nandipur TPS 
Site visit / Questions 

TPS 
GENCO-IV 

Lakhra TPS 
Site visit / Questions 

TPS (IPP) 
KAPCO 

Kot Addu TPS 
Site visit / Questions 

Repair plant 

GENCO-III 

Central Gas Turbine Maintenance 

Workshop Faisalabad 

Site visit / Questions 

Training facility 
WAPDA 

WAPDA Staff College Islamabad 
Site visit / Questions 

 

The following is a list of special remarks from the results of the survey on the current status 

of O&M at the targets JET visited in the 2nd on-site work. 

 Kotri TPS 

 Operation 

 The operation of the power plant was not digitized and automated, and it 

appeared that the main operating parameters were recorded by hand every four 

hours. The operator who was recording the data did not understand the meaning 

of the value and did not seem to understand the warning value. 

 Maintenance 

 Because the electrical maintenance field is requested for the 2nd training in Japan, 

the main electrical facility that had been introduced in this power station was 

investigated. Consequently, the protective relay of the GT generator, the 

directional relay, ground relay, and frequency relay were found to be the 

analogue type. Similarly, the protection relays of the ST generator were analog 

type for the overcurrent relay, under voltage relay, directional relay, and 

frequency relay. 

 The slip ring was rusted, and instead of the use of connector for the terminal box 

of the motor, taping was used. From these facts, it seemed that appropriate 

maintenance was not conducted there. 

 The significance of maintenance for precision equipment did not seem to be 

recognized well, because many dusts were accumulated on the card portion due 

to use for a long period, although the well air-conditioned HRSG/ST calculator 

room had a good environment. 
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 Faisalabad TPS 

 Operation 

 While an approach to cost reduction and improvement in the power generation 

efficiency is needed, damages due to the peel-off of thermal insulation material 

and aging degradation were found on the actual equipment on site. 

 There was a paper-based daily report on HRSG and ST by the operator, and 

although the main parameters were recorded every two hours. However, 

operators did not understand the meaning of the values and did not seem to 

understand the warning values. 

 Although we pointed out that the fire alarm system was stopped, the worksite 

was embarrassed about the lack of budget for it. 

 Maintenance 

 Although the control calculator room besides the HRSG/ST control room was 

well air-conditioned, the poorer installation environment including traces of 

inundation was found on the ceiling, compared to Japan. 

 Cards in the control panel were used without any spare including the items that 

was discontinued with production. Many dusts were accumulated on the card 

portion in the respective panels, and the insulating section in the upper part of 

the card inside was degraded and damaged. From these facts, it seemed that not 

only the equipment on site but also the controllers were not maintained well. 

 Concerning the input/output panel, failure in the basic part of instrumentation 

work was found. For example, some cables did not have a cable number, and a 

bare cable without termination was connected. 

 Nandipur TPS 

 Operation 

 The status of plant including power generation efficiency was recorded in the 

form of report. The central control room has the engineering room to analyze 

the past data. 

 The O&M of this plant has been outsourced to HEPSEC (Chinese companies) 

since March 2018. As a result, the operation system is different from that of 

other GENCOs power plants. 

 Workers in the yard wore safety protectors including helmets, and the worksite 

was kept clean and tidy. Taking into consideration the superiority in the 

environment due to the new equipment, it seemed that things were in a good 

order there, compared to other power stations of GENCOs. 

 Maintenance 

 Since the facilities were new compared with other GENCOs power plants, no 

major problems due to various facility abnormalities were found at the time of 

the survey. 
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 Others 

 The O&M work was subcontracted to Chinese corporation (HEPSEC). 

HEPSEC provided 75% of the personnel, while NPGCL provided remaining 

25%. It is supposed that 25% of the personnel will have mastered the O&M 

method after ten and several years have passed and the O&M contract is 

terminated, and they will be able to perform O&M by themselves together with 

the additional personnel dispatched from other power stations. 

 Among 75% of the personnel of HEPSEC, approximately 20% were Chinese, 

and the remaining approximately 55% were Pakistanis employed by HEPSEC 

(employees of the subcontractor). The human resources development of the 

Pakistanis of HEPSEC is supposed to be implemented in accordance with the 

policy unique to HEPSEC, focusing on OJT. 

 Central Gas Turbine Maintenance Workshop Faisalabad 

 Overview of Facility 

 It is the repair plant of large equipment attached to Faisalabad TPS that was 

established in 1983. 

This plant receives large equipment that is used for the power generating 

facilities throughout Pakistan at the time of overhaul for inspection and repair. 

The equipment to be received include not only equipment in Faisalabad TPS, 

but also equipment related to gas turbine in Guddu TPS and IPP, blades of air 

compressor and gas turbine and combustor, steam turbine and large fan motors 

of conventional-related equipment in Jamshoro TPS and Muzaffargarh TPS, and 

steam turbines in nuclear power plants besides TPSs. 

 This repair plant roughly consists of two divisions of machinery and welding. 

The machinery division covers a wide range of fields, such as the machinery 

field including machining/non-destructive inspection/rotor balancing and the 

electrical/measurement fields. 

 Although JET investigated only the machinery system equipment in the plant, 

it seemed that the required equipment was provided completely. From the non-

destructive inspection equipment to the balancing adjuster for large rotating 

machines, the plant had equipment that is used by manufacturers in Japan. 

 The workshop of Faisalabad TPS seemed to be used for the repair to large 

rotating machines (turbine rotor, generator, and motor) from not only TPSs of 

GENCOs (Guddu, Jamshoro, etc.), but also nuclear power plants and IPP. The 

introduction of the workshop is as shown in the collected documents. 

  Relationship with the thermal power station O&M capacity of GENCOs 

 According to the result of the interview, some staffs in the maintenance division 

in each power station of GENCOs were dispatched to this repair plant at the 

time of periodic inspection and assigned to repair work. 
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 Concerning the information on the use of this workshop in the training of WEA, 

the day of visit to this workshop is only a day, and no trainee uses the materials 

or machines actually. 

 Safety awareness is considered to be as low as at the GENCOs power station, 

as workers did not wear protective equipment. 

 Others 

 Many GT vane put for repair were damaged (with cracks, flaws, and holes). 

They seemed to be damaged constantly in the normal operation. No repair 

criteria were established, and it was told that the repairer decided the appropriate 

repair method at the discretion. 

 WAPDA Staff College Islamabad 

 Overview of Facility 

 This training facility, established in 1999 with the four educational organizations 

merged, is not the technical training facility such as a power station, but the 

facility to implement the training of business skills and management know-how 

required for management, intended for the management education from the 

junior to the senior level. 

 Besides lecture rooms, it has a library and computer room. Technical facilities 

are integrated in WEA located in Faisalabad. In this college, education of the 

leadership/PC and IT skills/finance/project management needed for the 

management class is implemented. Training related to HRM is followed up in 

the leadership training. 

 Outline of Training 

 Varied educational methods including Lecture, Case study, and Research work 

are available. 

 From GENCOs, about 25 trainees in total (together with Junior, Middle and 

Senior) participate lectures a year. Some trainees from IPP also seem to 

participate in the lectures. 

 The training course and the period are set up as shown in Table 3-3. All lectures 

are held for a fee. 

Table 3-3: List of training courses in WAPDA Staff College Islamabad 

Class Period Tuition fee 

Elementary 4 weeks 3,188 USD 

Junior 9 weeks 7,172 USD 

Middle 9 weeks 7,172 USD 

Senior 11 weeks 8,766 USD 
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(3) 3rd analysis and summarize 

Table 3-4 shows the additional analysis target about the current situation related to the O&M 

of TPS for the TPS and relevant training facilities that we will visit for the first time in the 

3rd on-site work. 

As in the 2nd on-site work, the GHCL strongly requested that the 3rd training be conducted in 

the field of control and instrumentation maintenance, which was different from the field of 

mechanical and electrical maintenance that had been conducted so far. In response to the 

request, the 3rd training items in Japan were summarized to improve the skills in the control 

& instrumentation maintenance field that seems to be necessary, according to the actual 

situation of the maintenance to control & instrumentation equipment in respective power 

stations that were visited in the 3rd on-site work as the JET and the result of the interview 

with the staffs in the power station. 

Table 3-4: List of analysis targets and analytical methods (3rd on-site work) 

Target Analytical method 

TPS 
GENCO-II 

Guddu TPS 
Site visit / Questions 

Training facility 
GENCO-II 

Guddu TC 
Site visit / Questions 

Training facility 
GHCL 

GHCL Training Center 
Site visit 

 

The following is a list of special remarks from the results of the survey on the current status 

of O&M at the targets JET visited in the 3rd on-site work. 

 Guddu TPS 

 Operation 

 It is a GTCC power station with high utilization rate among thermal power 

stations of GENCOs. Distributed Control System (DCS) is used for this plant 

control. 

 The person in charge who recorded the indicator at the site did not understand 

the meaning of the indication value or the warning point. 

 Maintenance 

 As with other GENCOs power plants, the control cards did not seem to have 

been cleaned despite the accumulation of dust. 

 The caulking was not properly done in the cable penetration part under the 

control panel, and a puddle was formed by the inflow of outside air containing 

moisture. 
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 In the terminal portion of the control cable, there were some portions where the 

control cable was attached to the terminal box without being cured, or where 

sockets of different sizes were attached. Also, some of the removed cables were 

left as they were and were not cured or fixed. 

 Some cables were left unmarked for identification. 

 Guddu TC 

 Overview of Facility 

 This training center is attached to the Guddu power station and is mainly used 

for training of technicians. 

 Lecture rooms and workshops are provided, but training facilities such as 

driving simulators and large equipment are not provided 

 The lecturers will be staffed by seven full-time staff and, if necessary, by veteran 

O&M staff from the nearby Guddu power station. 

 Outline of Training 

 There are training courses in the fields of operation and maintenance and 

chemistry. 

 During the training period, in cooperation with the neighboring Guddu power 

station, training is conducted through actual facilities and field trips. 

 The training course and the period are set up as shown in Table 3-5. 

Table 3-5: List of training courses in Guddu Training Center 

Class Period 
Maximum Number of 

People 

Advance Operator 7 weeks 20 

Basic Operator 7 weeks 20 

Basic Craftsmen Electrical 13 weeks 10 

Basic Craftsmen 

Mechanical 
13 weeks 10 

Basic Craftsmen 

Instrumental 
13 weeks 6 

Basic Chemical 8 weeks 10 

Advance Chemical 8 weeks 10 

 

 GHCL Training Center 

 Overview of Facility 

 It is a training facility attached to the Muzaffargarh Power Station, and this 

training facility was not in operation when JET conducted the 3rd on-site work. 

 There are only a few training rooms, and a conventional power generation type 

operation simulator is installed in the central large room, but it cannot be 

operated due to a failure. 
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 According to the action plan of HRD management of GHCL, which participated 

in the 2nd training in Japan, replacement and enhancement activities of this 

facility are progressing. In the training for engineers of thermal power plant 

workers who belong to GENCOs, it is planned to shift from WEA to this facility. 

 

(4) Summary 

Following are the issues that are related to O&M of TPS and are revealed by the analysis of 

the current situation in the 1st to 3rd on-site works. 

 As for the maintenance of each power plant, inspection intervals are determined in 

accordance with the OEM manual, and the OEM manual is used for operation as it is. 

This shows that maintenance is strongly dependent on the OEM, and it is considered 

that efficient maintenance is not possible after understanding and taking into account 

the current condition of the facilities and operation. 

 According to the hearing with GENCOs, when a plant trouble occurs, the root cause is 

investigated, and measures are taken based on past experience and OEM 

recommendations to prevent the recurrence of the trouble. However, the PDCA cycle 

for preventing the recurrence of trouble is not working well, as the fact that similar 

troubles are repeated from the list of stops received shows. 

 Safety awareness was not high at some thermal power plants because they were not 

equipped with safety protectors (Helmet, etc.) and cleaning was insufficient. 

 Concerning the maintenance plan, since the work may not be performed as scheduled if 

the supply and demand situation is severe, the systematic maintenance may not be able 

to be performed at an appropriate timing. If periodic inspection is not performed as 

scheduled, especially, the hot parts of the gas turbine, the part to be replaced regularly 

cannot be replaced at an appropriate timing, and the gas turbine has to be operated with 

its output decreased to protect the equipment, and this may be lower the capacity factor. 

 In the plant under public utilities, the tendency of lower output of the aged CCPP was 

recognized. To improve the output decrease rate, measures for the problem have to be 

reviewed and implemented after the output decrease factors are identified, and the cost 

performance is considered. 

 It was confirmed that the output of thermal power stations which have been aging 

remarkably decreased. To improve the output decrease rate, measures for the problem 

have to be reviewed and implemented after the output decrease factors are identified, 

and the cost performance is considered. 
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3.1.2  Reviewing the Training System of TPS Staff, and Analyzing and Organizing the 

Current Situation and Issues of O&M staff of TPS 

Concerning the training system of TPS staff, hearing investigation was performed during the 1st 

on-site work with TPSs shown in Table 3-1 referred to as a subject. Taking into consideration the 

analysis result of data collected on site, the training system for TPS staff was reviewed as shown 

in “Baseline survey report (Pakistan)”. 

 There is a Guddu Training Center as a training facility for GENCOs, but this facility is used 

only for technician training (practical training type), and training for engineers is provided 

only by WEA. 

As a result of the investigation of WEA in the 1st on-site work, it is supposed that the training 

was insufficient to improve the capacity of engineers who are working for TPS, since many 

of the training facilities in WEA are intended for the training of electrical system, and many 

of the training equipment and materials are also used for academic purpose, not for 

maintenance. Consequently, the capacity of GENCOs’ engineers in the maintenance and 

management of power stations is supposed to be hindered from being improved. 

 The repair plant in Faisalabad has enough equipment, from large repair equipment to non-

destructive inspection equipment. However, it is not the training facility for the development 

of maintenance personnel of TPS, but the facility for the inspection and repair of large 

auxiliary equipment in periodic inspections. 

Even though this plant is reviewed from the viewpoint of learning technology, it is supposed 

that the skills at a certain level are not transferred, because the contents of duties of workers 

at the foreman level are learned by watching the experienced, or they are taught orally. 

As described in the details of review on the plant shown in 3.1.1. (2), in one example in the 

non-destructive inspection process of hot parts, inspectors have to decide either repair to or 

replacement of part depending on the damage status of part based on the experience of 

inspectors, since no criteria for the judgment of repair or replacement of part have been 

established, although inspectors understand the inspection method. From these facts, the 

knowledge to decide appropriate response according to the result of inspection is assumed to 

be required, not only the knowledge of inspection method. 

 In the education in the power stations of GENCOs, technology is succeeded by rules of 

thumb and OJT, and technical skills backed up by knowledge are lacked. In addition, since 

the demand and supply of electric power are imminent on site, stopped plants are required to 

be restored early there after accidents occur, and manpower needed for maintenance is 

insufficient. In these circumstances, the safety is apt to be undervalued, and knowledge of 

safety measures and skills in maintenance work are also insufficient, due to continuous 

request for more speedy work, rather than the safety of workers. 
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3.1.3  Confirming the Needs for Training 

(1) Confirmation of needs for training in Japan 

Table 3-6 shows the current issues and needs for this project of the O&M of TPS that are heard 

from the each TPS in the 1st on-site survey. 

Table 3-6: Current issues and needs for this project 

GENCO-Ⅰ 

Jamshoro TPS 

GENCO-Ⅱ 

Guddu TPS 

GENCO-Ⅲ 

Muzaffargarh TPS 

GENCO-Ⅳ 

Lakhra TPS 

Human resources 

Equipment 

Promotion 

Organization 

External support 

Knowledge 

Knowledge 

Budget 

Organization 

Human resources 

Equipment 

Promotion 

Knowledge 

Budget 

Organization 

Human resources 

Equipment 

Promotion 

Human resources 

Organization 

Source: Prepared by JICA Expert Team based on questionnaire reply 

 

Human resources, organizations, knowledge, and equipment are cited as the most important needs 

for each power station (GENCOs), and training systems that provide knowledge and skills related 

to the operation, maintenance, and management of thermal power stations are considered 

insufficient. This fact shows that the training system to provide knowledge and skills of the O&M 

of TPS is incomplete. 

Concerning the items for which specific knowledge and skills are required, respective power 

stations designated the O&M training. Especially, needs for the remaining life assessment and 

TQM training were presented. “Baseline survey report (Pakistan)” summarizes the manifest 

needs obtained based on the direct answers and the potential needs that are reviewed as a result 

of the survey and interview in the power station on site in the 1st on-site work. 

In the kickoff meeting in the 2nd on-site work, the CEO of GHCL strongly requested the 

implementation of the 2nd training in Japan in the electrical maintenance filed. The common 

training needs were based on those of the 1st on-site work and the 1st training in Japan, and the 

training needs in the specialized field of electrical maintenance were investigated during the 2nd 

on-site work and used as a reference for formulating the 2nd training menu in Japan. 

In the 3rd training in Japan, the specialized field was planned in the control & instrumentation 

maintenance field, which had not been implemented until then, in advance. Based on the results 

of the past two on-site work and the results of the maintenance status survey of control and 

instrumentation at Guddu TPS, which we visited during the 3rd on-site work, JET developed the 

3rd training menu in Japan. 
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(2) Confirmation of needs for training materials and equipment in Pakistan 

JET confirmed the needs for training materials and equipment that contribute to improving the 

O&M capacity of thermal power plants in Pakistan through survey results of power plants and 

training facilities in Pakistan in every on-site survey, discussions with management of GHCL / 

GENCOs, human resource development training for management in Japan, tours to training 

facilities that contribute to improving thermal power O&M capacity, introduction of human 

resource development methods in Japan, and opinions from action plan implementation by 

engineers and technicians who participated in the training in Japan. 

As a result, it is decided that the equipment shown in Table 3-7 will be provided to the 

Muzaffargarh Training Center and Guddu Training Center, which are the thermal power training 

facilities in Pakistan. 

Table 3-7: Training Materials and Equipment provided from Japan 

 

3.2  Results of Activities for Output 2 

3.2.1  Organizing targets of O&M skills to be obtained by instructors and potential 

instructors 

According to the 1st on-site work in the project, in the power stations of GENCOs, it cannot be 

said that the power stations are performing autonomous O&M, compared with IPP power stations 

in Pakistan (supposing Kot Addu TPS of KAPCO), and it is considered that recognizing and 

improving not only the manifest human resource development needs, which were mentioned in 

the responses from the respective power stations of GENCOs, but the potential needs are required. 

For this reason, the ideal state for the management of autonomous power stations (mainly the 

management in IPP) is set, the gap supposed between the current situation obtained from the on-

site work results and the ideal state for the O&M method of the respective power stations was set 
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as an issue, and the improvement measures to fill the gap and the items which can be filled through 

the improvement measures and the training in the project are summarized as shown in Table 3-8. 

In addition, as shown in Section 3.3.3 (3) and Table 3-7, the technologies that should be obtained 

through training using each equipment provided are summarized in line with the training materials 

and equipment needs confirmed in Pakistan. 

 

Table 3-8: Summary of improvement measures for issues based on survey results 

 
*1:  Measure which is highly likely to be covered by the Project, : Measure which is not likely to be 

covered by the Project (Source: JICA Expert Team) 
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3.2.2  Formulation of training program in Japan for instructors 

(1) Formulation of the 1st training program in Japan 

With regard to the training in Japan to be implemented as the measure for improvement in the 

issues described in the paragraph above, the program of the first training in Japan including the 

contents below was formulated. Not only the technical training program for engineers/technicians 

but also the training program for the management personnel in Pakistan was formulated. 

The summary of the finalized training subjects for engineers and technicians is shown in Table 3-

9, and the summary of the training subjects for management personnel shown in Table 3-10. 

 

1）Training for engineers 

 Maintenance technology of GTCC power generating facilities (GT, ST, HRSG, Electrical 

equipment, Control system) 

 Equipment diagnostic technology (Non-destructive inspection, Remaining life 

assessment, etc.) 

 Quality control at thermal power stations (TQM), Efficiency control 

 Human resource development method of thermal power generation 

 Instruction for preparing action plan 

 Tours to TPSs and manufacturers’ factories 

2）Training for technician 

 Quality control, safety management (Experiential training) 

 Equipment diagnosis technology (Non-destructive inspection etc.) 

 Equipment inspection maintenance technology (Pipes, Valves, Pumps, Welding, Control 

equipment, etc.) 

 Instruction for preparing Action Plan 

 Tours to TPSs and manufacturers’ factories 

 

3）Training for management personnel 

 Human resource development 

 Instruction for preparing Action Plan 

 Tours to TPSs, training facility and manufacturers’ factories 
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Table 3-9: Outline of the 1st training subjects in Japan (for engineers/technicians) 

 
 

Table 3-10: Outline of the 1st training subjects in Japan (for management personnel) 
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(2) Formulation of the second training program in Japan 

The 1st training in Japan was implemented focusing on the mechanical maintenance field. As a 

result of checking the level of the participants who received the training, engineer participants 

seem to be inclined to theory and do not seem to have enough skills in terms of practical work. 

Concerning the technicians, although they do not have any problem in the practical work, they 

are lack in the theoretical aspect, including the viewpoint of the reason why the work has to be 

done, and it is thought that the skills need to be enhanced continuously in order to make up for 

the weak points of both. 

Therefore, the 2nd training in Japan also continues to focus on the field of mechanical maintenance 

from the 1st training in Japan. The training program was formulated with the improvement points 

obtained in the 1st training in Japan described above and the opinions from the participants who 

attended the training reflected, and presented in the 2nd on-site work. However, in the kickoff 

meeting with the counterpart, with regard to the specialty dealt with in the training, the CEO of 

GHCL strongly requested for the field of electrical maintenance as the item in the 2nd training in 

Japan. In response to the request, JET formulated the training program again with the specialized 

training focused on the field of electrical maintenance, while the common items such as the safety 

and quality training are based on the contents of the 1st training in Japan, and we reached an 

agreement with the Pakistan side in the 2nd JCC. 

With regard to the common items other than the specialized training shown above, the contents 

of the training were improved, with reference to the opinions from the participants who attended 

the 1st training in Japan, the degree of understanding of the training by JET, and the level analysis 

of participants. 

The summary of the finalized training subjects for engineers and technicians is shown in Table 3-

11, and the summary of the training subjects for management personnel shown in Table 3-12. 

Items included in the green grid line in Table 3-11 are the contents that were newly implemented 

as the specialized training of electrical maintenance. 

 

1）Training for engineers 

 Equipment diagnostic technology (Non-destructive inspection, Vibration analyses, etc.) 

 Equipment inspection maintenance technology (Generators, Motors, Electrical cables, 

Fire prevention measures of electrical equipment, etc.) 

 Quality control at thermal power stations (TQM), Efficiency control 

 Human resource development method of thermal power generation 

 Instruction for preparing action plan 

 Tours to TPS and manufacturers’ factories 

2）Training for technician 

 Quality control, safety management (Experiential training) 

 Equipment inspection maintenance technology (Generators, Motors, Electrical cables, 

Fire prevention measures of electrical equipment, etc.) 

 Instruction for preparing Action Plan 

 Tours to TPS and manufacturers’ factories 

3）Training for management personnel 

 Human resource development 

 Instruction for preparing Action Plan 

 Tours to TPS and training facility 
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Table 3-11: Outline of the 2nd training subjects in Japan (for engineers/technicians) 

 
 

Table 3-12: Outline of the 2nd training subjects in Japan (for management personnel) 
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(3) Formulation of the second training program in Japan 

As for the training in Japan for engineers and technicians, the 1st training in Japan was 

conducted in the field of mechanical maintenance, and the 2nd training in Japan was conducted 

in the field of electrical maintenance. Therefore, it was decided to formulate the 3rd training in 

Japan mainly in the field of control and instrumentation maintenance, as coordinated with the 

counterpart in advance. 

However, in the field of control and instrumentation maintenance, compared with the field of 

mechanical maintenance and electrical maintenance, the design concept of the manufacturer, the 

time of manufacture, the structure of the equipment to be controlled, the policy of the power 

generation company, and the rules to be observed are reflected more strongly in the 

instrumentation equipment and control programs, etc. Therefore, the know-how unique to each 

power station is often used, and in comparison with the two fields in the past years, the field of 

control and instrumentation is preferably taught mainly through OJT training in the power 

station. 

Therefore, JET analyzed and organized the actual conditions of control and instrumentation 

maintenance at the power stations visited and surveyed by JET in the 1st to 3rd on-site works. 

Taking into consideration the characteristics of this project, in which GENCOs power stations 

with different power generation methods, ages, manufacturers, design concepts, etc. widely 

participate in training in Japan, the 3rd training program in Japan was formulated with the aim of 

acquiring basic skills that are useful for each power station. 

In addition, with reference to the opinions, etc. from trainees who participated in the 1st and 2nd 

training in Japan, a set of lectures style training and practical training using training equipment 

has been made more practical. For common menus, "Issue analysis" training for creating action 

plans was fully incorporated. (Trial implementation at the 2nd training in Japan) 

As for the training in Japan for management personnel, the training program included learning 

about Japan's policies for training thermal power generation personnel, "Issue analysis" of 

human resource development policies in their own countries, and developing effective training 

plans using training equipment provided by Japan. 

The summary of the finalized training subjects for engineers and technicians is shown in Table 

3-13, and the summary of the training subjects for management personnel shown in Table 3-14. 

At the 3rd JCC held on October 11, 2019 during the 3rd on-site work period, the policy of the 3rd 

training program in Japan was agreed with the Pakistan side. 

 

1）Training for engineers 

 Maintenance technology of GTCC power generating facilities (GT, ST, HRSG, Control 

system, Simulator) 

 Equipment inspection maintenance technology (Measuring and monitoring device, 

Turbine supervisory instrument, Control valve, PID control, Optimal tuning, etc.) 

 Quality control at thermal power stations (TQM), Efficiency control 

 Human resource development method of thermal power generation 

 Instruction for preparing action plan 

 Tours to TPS and manufacturers’ factories 

2）Training for technician 

 Quality control, safety management (Experiential training) 

 Equipment inspection maintenance technology (Measuring and monitoring device, 

Control valve, PID control, Optimal tuning, Terminal treatment, etc.) 

 Generators, Motors, Electrical cables, Fire prevention measures of electrical equipment, 

etc.) 

 Instruction for preparing Action Plan 

 Tours to TPS and manufacturers’ factories 
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3）Training for management personnel 

 Human resource development 

 Instruction for preparing Action Plan 

 Tours to TPS and training facility 

 Develop training plan to effectively utilize training equipment 

Table 3-13: Outline of the 3rd training subjects in Japan (for engineers/technicians) 

 

Table 3-14: Outline of the 3rd training subjects in Japan (for management personnel) 
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(4) Formulation of the 4th online training program 

As we confirmed with counterparts in the 4th JCC, we decided to formulate a training program 

aiming to train instructors so that instructors can conduct in Pakistan using the training materials 

and equipment provided from Japanese side as a menu of the 4th training.  

On the other hand, since the spread of COVID-19 has not yet ended, the training, which was 

originally planned to be conducted during the 5th on-site survey period, was changed into online 

and we adapted the menu of the training program to online. 

Table 3-15 shows an outline of the online training courses for instructors. 

 

1) Training for instructors 

 Action plan guidance 

 Training using a vibration model rotor 

 Training using non-destructive inspection kit 

 

Table 3-15: Outline of the 4th online training subjects (for instructor) 

 
 

 

3.2.3  Establishment of selection criteria for the training in Japan 

(1) Establishment of criteria for the 1st training in Japan 

The current situation of the O&M in respective power stations was analyzed in the 1st on-site 

work, and the criteria as shown in Table 3-16 were established for the training of skills required 

for TPSs in Pakistan. 
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Table 3-16: Criteria for the 1st training in Japan (for engineers/technicians) 

 

 

(2) Establishment of criteria for the 2nd training in Japan 

The current situation of the actual electrical maintenance situation in the respective power stations was 

analyzed in the 2nd on-site work in accordance with the criteria for the 1st training in Japan, and the 

criteria as shown in Table 3-17 were established for the training of skills required for TPSs in Pakistan. 

Table 3-17: Criteria for the 2nd training in Japan (for engineers/technicians) 
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(3) Establishment of criteria for the 3rd training in Japan 

In the same way as the 1st and 2nd training in Japan, the current situation of the actual control and 

instrumentation maintenance in the respective power stations through the 1st to 3rd on-site works was 

analyzed, and the criteria as shown in Table 3-18 were established for the training of skills required 

for TPSs in Pakistan. 

Table 3-18: Criteria for the 3rd training in Japan (for engineers/technicians) 

 

 

(4) Establishment of criteria for the 4rd training in Japan 

As for the 4th online training, the criteria were created as shown in Table 3-19 aming continuous 

utilization of the training materials and equipment provided by Japanese side to the Pakistani 

side at each training center. 

Table 3-19: Criteria for the 4th online training (for instructor) 
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3.2.4  Implementation of training in Japan related to O&M of TPS 

(1) Implementation of the 1st training in Japan 

As a measure to solve the issue in the O&M of the respective power stations which was obtained 

from the results of the 1st on-site work, the 1st training in Japan (eight engineers for 38 days, eight 

technicians for 21 days, two management people for 11 days) was implemented as shown in 2.4. 

The details of the opinions of trainees who participated in the 1st training in Japan are as shown 

in the questionnaire conducted by JICA, which was reflected in the formulation of the 2nd training 

program in Japan. 

The participants who participated in respective trainings answered that they had almost achieve 

the training objective (“Training capacity on O&M of WEA and GENCOs is strengthened.”), and 

that the knowledge and experience they acquired can be directly applied or adaptable to their work 

as shown in Table 3-20 and 3-21. 

Table 3-20: Achievement level of the training objective in the 1st training in Japan 

 
← Fully Achieved                           Not Achieved → 

4 3 2 1 

Engineer training 

(8 people) 
0 7 0 0 

Technician training 

(8 people) 
0 8 0 0 

Management training 

(2 people) 
0 2 0 0 

 

Table 3-21: Usefulness level of the training results from the 1st training in Japan 

 
It can be directly 

applied to work 

It cannot be 

directly applied, 

but it can be 

adaptable to 

work 

It cannot be 

directly applied 

or adapted, but it 

can be of 

reference 

It was not useful 

at all 

Engineer training 

(8 people) 
1 1 5 0 

Technician training 

(8 people) 
2 5 1 0 

Management training 

(2 people) 
0 2 0 0 
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Figure 3-1: Scenes of the 1st training in Japan 
(Top Left: Basic training of vibration [engineer], Top Right: Nondestructive inspection [technician], 

Bottom: Problem analysis using PCM method [management]) 

 

(2) Implementation of the 2nd training in Japan 

The 2nd training in Japan (for eight engineers for 35 days, eight technicians for 21 days, four 

management people for 7 days) was held with changing to focus on the electrical maintenance 

field from the 1st training in Japan, in reference to the opinions from the participants who received 

the 1st training in Japan, as shown in 2.7. 

The details of the opinions of trainees who participated in the 2nd training in Japan are as shown 

in the questionnaire conducted by JICA, which was reflected in the formulation of the 3rd training 

program in Japan. 

The participants who participated in respective trainings answered that they had almost achieve 

the training objective (“Training capacity on O&M of WEA and GENCOs is strengthened.”), and 

that the knowledge and experience they acquired can be directly applied or adaptable to their work 

as shown in Table 3-22 and 3-23. 

Table 3-22: Achievement level of the training objective in the 2nd training in Japan 

 
← Fully Achieved                           Not Achieved → 

4 3 2 1 

Engineer training 

(8 people) 
7 1 0 0 

Technician training 

(8 people) 
7 1 0 0 

Management training 

(2 people) 
3 1 0 0 
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Table 3-23: Usefulness level of the training results from the 2nd training in Japan 

 
It can be directly 

applied to work 

It cannot be 

directly applied, 

but it can be 

adaptable to 

work 

It cannot be 

directly applied 

or adapted, but it 

can be of 

reference 

It was not useful 

at all 

Engineer training 

(8 people) 
8 0 0 0 

Technician training 

(8 people) 
6 2 0 0 

Management training 

(2 people) 
3 1 0 0 

 

   

 
Figure 3-2: Scenes of the 2nd training in Japan 

(Top Left: Experiential safety [engineer], Top Right: Risk prediction meeting [technician], 

Bottom: Training facility tour (Vibration analysis demonstrator) [management]) 
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(3) Implementation of the 3rd training in Japan 

The 3rd training in Japan (for eight engineers for 24 days, eight technicians for 20 days) was held 

with changing to focus on the control and instrumentation maintenance field from the 2nd training 

in Japan, in reference to the opinions from the participants who received the 2nd training in Japan, 

as shown in 2.10. 

The five weeks training menu for engineers had been prepared, but due to the significant delay in 

the procedures for participation in training in Pakistan, the training period was shortened to three 

weeks. Similarly, the 3rd training for management in Japan was suspended due to delays in 

procedures for participation in training in Pakistan. 

The details of the opinions of trainees who participated in the 3rd training in Japan are as shown 

in the questionnaire conducted by JICA, which was reflected in the formulation of training 

programs in Japan for this project in other countries. 

The participants who participated in respective trainings answered that they had almost achieve 

the training objective (“Training capacity on O&M of WEA and GENCOs is strengthened.”), and 

that the knowledge and experience they acquired can be directly applied or adaptable to their work 

as shown in Table 3-24 and 3-25. 

 

Table 3-24: Achievement level of the training objective in the 3rd training in Japan 

 

← Fully Achieved                           Not Achieved 

→ 

4 3 2 1 

Engineer training 

(8 people) 
8 0 0 0 

Technician training 

(8 people) 
7 1 0 0 

Table 3-25: Usefulness level of the training results from the 3rd training in Japan 

 
It can be directly 

applied to work 

It cannot be 

directly applied, 

but it can be 

adaptable to 

work 

It cannot be 

directly applied 

or adapted, but it 

can be of 

reference 

It was not useful 

at all 

Engineer training 

(8 people) 
8 0 0 0 

Technician training 

(8 people) 
8 0 0 0 

 

   

Figure 3-3: Scenes of the 3rd training in Japan 
(Left: Turbine supervisory instrument [engineer], Right: Control valve [technician]) 
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(4) Implementation of the 4th online training 

Regarding the 4th online training, it is decided in the 4th JCC held in November 2020 that 

training materials and equipment will be provided from the Japanese side to Pakistani side, 

and instructors are trained so that they can conducted trainings by themselves in their own 

country using those materials and equipment. The 4th online training (8 instructors: 7 days) 

was conducted to train instructors with the goal of acquiring training skills using vibration 

kits and non-destructive inspection kits. The 4th online training was carried out as described 

in Section 2.12. 

In addition, the trainees who took the 4th online training answered that they were able to 

learn the practical training method using the training materials and equipment provided by 

the Japanese side in line with the purpose of this training, and they formulated action plans 

so that they can continue to implement training continuously using materials and 

equipment at each training center in the future. 

 

 

 

 

 

 

 

 

 

 

Figure 3-4: Scenes of the 4th online training 
(Top: Vibration training(lecture/training), Middle:Non-destructive training(lecture/training), Bottom: Action 

Plan(work/closing session) 
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3.2.5  Improvement in the training contents in Japan based on the feedback of the on-the-

job training (OJT) of WEA and GENCOs 

Training in Japan was improved based on the opinions of trainees in Japan and the results of 
surveys and hearings conducted during each on-site work. 
To allow the effective implementation of the action plan that was prepared by the participant 
who attended the training in Japan after returning to their own country, the training needs the 
understanding and the action plan prepared by the participants needs the understanding and 
cooperation by the management class of the respective power stations of GHCL and 
GENCOs. Therefore, since the 2nd training in Japan, participation of the counterpart in 
Pakistan to the action plan presentation of engineers and technicians by cooperating with the 
JICA office on site was incorporated. 
In the management training of the 1st and 2nd trainings in Japan, observation of the actual 
situation of the training that engineers and technicians were learning and the actual 
experience of some of the common trainings by management staffs contributed to promote 
the understanding of the training contents. 
In addition, the analysis of problems mainly involved in the human resource development in 
the management training of the 2nd training in Japan and the preparation and implementation 
of action plan from the management standpoint led to the effective activities for the 
enhancement of the O&M of TPSs in Pakistan from the respective standpoints of 
engineer/technician/management personnel. 
Although only two staffs attended from WEA to the 1st training in Japan, two staffs from 
GHCL and two staffs from WEA attended to the 2nd training in Japan. Especially, in the 2nd 
training in Japan, persons in charge of HRD of GHCL were highly aware the problems 
involved in the human resource development system including the training system in TPSs 
of GENCOs and the improvement of them. These facts are considered to effectively act on 
the improvement in the development and training of personnel of power stations in Pakistan 
including OJT and Off-JT and to be referred to for the establishment of the criteria for the 
third training in Japan(for management personnel). 
 

3.3  Results of Activities for Output 3 

3.3.1 Preparation of action plan for OJT related to the O&M of TPS 

(1) Action plan prepared in the 1st training in Japan 

The Action Plan prepared as the result of the 1st training in Japan is as shown below. Activities of 

the "Implementation of training" were summarized, in which participants were instructed to 

communicate what they had learned in training in Japan to their colleagues and others in order to 

improve their maintenance ability and work safety at their thermal power stations. 

(For the detailed contents, refer to Annex 5-(1).) 
 

1）Engineer 

 Implementation of the training for the improvement of O&M capacity of TPS 

 Implementation of safety training 

2）Technician 

 Implementation of the training for the improvement of O&M capacity of TPS 

 Implementation of safety training  
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Figure 3-5: Scenes of the presentation of action plan (1st training in Japan) 
(Left: Eengineer, Right: Technician) 

 

In order to create an environment that makes it easier to implement the Action Plan at the TPSs 

to which the participants belong, respective counterparts on the Pakistan side needs to follow-up 

the implementation of the Action Plan by the participants. Therefore, JICA issued a follow-up 

letter to the MoE Power Division, which is the coordinator of the counterpart on the Pakistan side. 

(refer to Figure 3-6) 

The implementation status of the Action Plan prepared in the 1st training in Japan is shown in 

Section 3.3.2. 

 

   
Figure 3-6: Action Plan follow-up letter (1st training in Japan) 
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(2) Action plan prepared in the 2nd training in Japan 

1）Action Plan for engineers and technicians 

Table 3-26 shows the Action Plan prepared as the result of the 2nd training in Japan. 

Activities of the "Implementation of training" were summarized, in which participants were 

instructed to communicate what they had learned in training in Japan to their colleagues and others 

in order to improve their maintenance ability and work safety at their thermal power stations, and 

"Workplace improvement activities" for incorporating into actual work. 

The participants participated in the training while being aware of the issues and measures they 

had analyzed themselves in the issue analysis for creating action plans. JET thinks that this has 

made the actions that trainees should take after returning country more concrete and effective. 

 (For the detailed contents, refer to Annex 5-(2).)  

Table 3-26: Outline of Action Plan prepared by the participants of the 2nd training in 

Japan 

Items Engineers Technicians 

Implementation 

of training 

 Preventive Maintenance of Generators 

 Preventive Maintenance of 

Transformers 

 Quality Control of TPP (including 

RBM) 

 Efficiency Management 

 Basics of Vibration 

 Non Destructive Inspection 

 Experienced based safety training 

 Lessons from past accidents records 

 Overview of the Gas turbine 

Combined Cycle 

 Preventive maintenance of Generators 

 Preventive Maintenance of High 

Voltage Motors 

 Preventive Maintenance of 

Transformers 

 Protection systems of Main Electrical 

Equipment 

 The Outline of Insulation 

 Experiential Quality Training 

 Prevention of Accidents and disasters 

 Labor Safety 

 Experiential Safety Training 

Workplace 

improvement 

activities 

 Implementation of TBM 

(The following items are suggestions for 

improving the workplace) 

 State-of-the-art CMMS 

 Power plant specific simulator 

 Vibration and NDI training equipment 

 Establishment of HSE section 

 Implementation of TBM 

 

   

Figure 3-7: Scenes of the presentation of action plan (2nd training in Japan) 
(Left: Eengineer, Right: Technician) 
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Among the Action Plans prepared by the respective participants as a result of the 1st training in Japan, 

the implementation status of activities other than the training were hard to be followed up. Thus, in 

the Action Plan preparation in the 2nd training in Japan, the implementation status of Action Plan was 

made easier to control for the respective participants by recording the implementation status of the 

activities for improvement in workplace into the management table to manage the implementation 

status of the training. It is thought that the improvement contributes to the easier management of the 

implementation status of the Action Plan by the JET. 

In addition, after the 2nd training in Japan, JICA issued a follow-up letter to the MoE Power 

Division, which is the coordinator of the counterpart on the Pakistan side, so that respective 

counterparts on the Pakistan side follow-up the implementation of the Action Plan by the 

participants. (refer to Figure 3-8) 

The implementation status of the Action Plan prepared in the 2nd training in Japan is shown in 

Section 3.3.2. 
 

 
Figure 3-8: Action Plan follow-up letter (2nd training in Japan) 

 

2）Action Plan for management personnel 

Table 3-27 shows the Action Plan prepared by the management personnel as the result of the 2nd 

training in Japan. (For the detailed contents, refer to Annex 5-(2).) 

In the 2nd training in Japan, the participants of the management training analyzed issues related to 

HRD and confirmed the actual training situation at KEPCO, thereby they were able to grasp the 

gap between actual condition of HRD in Pakistan and ideal condition, and identified 

countermeasures to be implemented. Both sides also discussed the effective utilization of training 

equipment planned to be provided from Japan to Pakistan through this project. 

As a result, the Action Plans to be implemented by the participants after they return have been 

made more effective. 
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Table 3-27: Outline of Action Plan prepared by the management personnel 
of the 2nd training in Japan 

1. Utilization of the Technical Skills 

and Expertise acquired by 

Engineers & Technicians in JICA 

 The two batches of technicians & engineers received 

training, can be best utilized as Trainers. 

 The cutting edge knowledge acquired in Thermal 

Generation by GHCL/GENCOs employees to be utilized 

as knowledge reservoir. 

2. Introduction of proper On Job 

Training (OJT) in GENCOs 

 Proper framework for On Job Training (OJT) is to be 

developed in GENCOs by GHCL in each Thermal 

Generation department where services of the Technicians 

& Engineers who got training at JICA can be best utilized. 

 The resource persons selected for OJT will be properly 

declared and certain incentives will be given viz; 

 Recognition Certificates will be awarded 

 To be declared champions and will be shown on 

meritorious display boards. 

 Financial incentives will be given in exceptional 

cases 

 Mentoring will be adopted as part of HR policy. 

3. Enhancement of Training 

Facilities in Regional Training 

Centre, Guddu 

 Facilities in the Regional Training Centre (RTC), Guddu 

(GENCO-II) will be upgraded to bring at par with the 

present day needs. 

 IN GENCOs job description for each category of 

employees will be prepared to set KPIs. 

 Gap analysis will be made to ascertain the causes of 

deficiencies. 

 Trained Engineers and Technicians from JICA will be 

blended with other trainers in RTC Guddu. 

 Training aids as well as trainees residential facilities will 

be upgraded. 

4. Establishment of exclusive 

Training Facility Centre for 

Thermal Engineers at GENCO-II, 

Guddu 

 To have an exclusive training facility for Thermal 

Engineers, GHCL has decided to establish an independent 

Training Institute for all level courses at Genco-II, Guddu 

where infrastructure is available. 

 Faculty will be taken from the field formations including 

the Engineers of Mechanical & Electrical disciplines who 

got training at JICA. 

 Besides mandatory trainings required for career 

advancement, capacity building courses will be framed to 

enhance the knowledge & sharpen the existing skills. 

 Short term courses will be introduced viz;  

 Induction/beginners courses 

 Refresher courses 

 Sector Specific courses 

 Advance Engineering Management courses 
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Figure 3-9: Scenes of the presentation of action plan (2nd training in Japan) 
(Management personnel) 

 

(3) Action Plan prepared in the 3rd training in Japan 

For the 3rd training in Japan, three training programs for engineers, technicians, and management 

had been planned and prepared, but the management training was suspended due to the delay in 

the procedures for participating in the training in Japan. 

For this reason, the Action Plan prepared as a result of the 3rd training in Japan consisted of 2 

plans (engineer and technician) as shown in Table 3-28. 

Activities of the "Implementation of training" were summarized, in which participants were 

instructed to communicate what they had learned in training in Japan to their colleagues and others 

in order to improve their maintenance ability and work safety at their thermal power stations, and 

"Workplace improvement activities" for incorporating into actual work. 

As with the action plan prepared in the 2nd training in Japan, the participants participated in the 

training while being aware of the issues and measures they had analyzed themselves in the issue 

analysis for creating action plans. JET thinks that this has made the actions that trainees should 

take after returning country more concrete and effective. 

 (For the detailed contents, refer to Annex 5-(3).)  

 

Table 3-28: Outline of Action Plan prepared by the participants of the 3rd training in 

Japan 

Items Engineers Technicians 

Implementation 

of training 

 Overview of Measuring and 

Monitoring Device (Lecture/Practice) 

 Overview of Turbine Supervisory 

Instrument 

 Overview of Gas Turbine Combined 

Cycle Power Generation Control 

System and Maintenance 

 Tool Box Meeting (TBM) 

 Experience-based Safety Training 

 Overview of Measuring and 

Monitoring Device (Lecture/Practice) 

 Overview of Control Valve and 

Accessories  (Lecture/Practice) 

 Copper Pipe Flaring and Seal Taping 

 Control Cable and Terminal Treatment 

 Experiential Quality Training, etc. 

 Tool Box Meeting (TBM) 

Workplace 

improvement 

activities 

 Tool box meeting (TBM) before 

actual work 

 Implementation of TBM 

 Apply practical 

knowledge/maintenance skill learned in 

Japan to actual work 
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Figure 3-10: Scenes of the presentation of action plan (3rd training in Japan) 
(Left: Eengineer, Right: Technician) 

 

In addition, after the 3rd training in Japan, JICA issued a follow-up letter to the MoE Power 

Division, which is the coordinator of the counterpart on the Pakistan side, so that respective 

counterparts on the Pakistan side follow-up the implementation of the Action Plan by the 

participants. (refer to Figure 3-11) 

The implementation status of the Action Plan prepared in the 3rd training in Japan is shown in 

Section 3.3.2. 

 
Figure 3-11: Action Plan follow-up letter (3rd training in Japan) 

 

(4) Action Plan formulated in the 4th online training 

As a result of the 4th online training, Table 3-29 shows the action plans formulated by the 

instructors of each training center who participated in the training. 

Regarding the subjects learned in the online training, the activities for "thermal power plant 

O&M training" using the training materials and equipment provided by the Japanese side were 

summarized. 

(For the detailed contents, refer to Annex 5-(4).) 
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The implementation status of the Action Plan prepared in the 4th online training is shown in 

Section 3.3.2. 

 

Table 3-29: Outline of Action Plan prepared by the participants of the 4th online training 

Action Plan 

Item 
Muzaffargarh Guddu 

Implementation 

of Training 

 Training with Vibration Model Rotor 

 Training with Non-destructive 

Inspection kit 

 Training with Non-destructive 

Inspection kit 

 

 

 

 

 

 

 

 

Figure 3-12: Scenes of training demonstration among trainees based on action plan (4th 

online training) 
(Left: Vibration training, Right: Non-destructive Inspection training) 

 

 

3.3.2  Dissemination of knowledge and skills to O&M personnel based on the action plan 

Table 3-30 shows the implementation status of the Action Plan that was prepared in the 1st, 2nd 

and 3rd trainings in Japan. 

As of the end of December 2021, the participants of engineers who participated in the training in 

Japan conducted 385 trainings as instructors and trained 3,521 O&M personnel at TPSs. On the 

other hand, the participants of technicians who participated in the training in Japan conducted 437 

trainings as instructors and trained 2,808 O&M personnel at TPSs. 

In addition, regarding workplace improvement activities, activities such as TBM and wearing of 

safety protective equipment were implemented at each workplace. 
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Table 3-30: Table of Action Plan implementation status by participants in the 1st , 2nd and 

3rd  trainings in Japan (as of the end of December 2021) 

 
 

Regarding the implementation of the Action Plan, according to the results of the questionnaire 

survey to each participant, about 46% of the trained instructors were able to implement the Action 

Plan as planned. The remaining about 54% of instructors were able to implement only partial 

Action Plans due to the global spread of the COVID-19 as shown in Figure 3-13. 

 

Figure 3-13: Action Plan Implementation Status (based on questionnaire surveys) 
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In the 4th and 5th JCC, JET made recommendations on these statistical results and asked 

management to follow up on them. 

 

Table 3-31 shows the implementation status of the action plan by the instructor formulated during 

the 4th online training. As of the end of December 2021, 13 training sessions have been conducted, 

and a total of 85 people have been trained. 
 

Table 3-31: Table of Action Plan implementation status by participants in the 4th online 

trainings (as of the end of December 2021) 

 
 

3.3.3  Verification of skilled up level based on the OJT checklist 

Dissemination of knowledge and skills to O&M personnel in Pakistan is required, while 

maintaining the level of knowledge and skills acquired through training in Japan. 

For this reason, in order to use them as checklists for OJT implementation, such as "Purpose" 

"Training Items" and "Important Points" for each training course that they have set, they are 

included in the implementation record form of the action plan shown in Figure 3-14. 

Regarding the confirmation of the quality of the training conducted by the participants as an 

instructor in Pakistan, the JET grasped the numerical values from the evaluation questionnaire in 

the training report submitted by the instructor who conducted the training and the local O&M 

personnel who took the training. 

Regarding the evaluation of training by instructors, 3 items of "Achievement of the training in 

Pakistan" "Usefulness of training in Japan" and "Responsiveness to requests from trainees" were 

evaluated on a scale of 5 (highest evaluation = 5, lowest evaluation = 1). 

Regarding the evaluation of training by trainees, 4 items of "Improvement of knowledge and skills” 

“Improvement of maintenance skills” “Utilization for actual work” “Satisfaction with training 

materials” were evaluated on a scale of 5 (highest evaluation = 5, lowest evaluation = 1). 

Figure 3-15 shows the statistical results of the questionnaire collected by both instructors and 

trainees. 
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Figure 3-14: Example of Action Plan Implementation Record Format 
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Figure 3-15: Evaluation of On-site Training 

 

Both instructors and trainees received over 4.0 high ratings in each category, indicating that 

training activities in Pakistan have been disseminated at a high level. 
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3.3.4  Review of action plan results and improvement of the on-site training (OJT) 

Review of the results of the action plan is described in the previous sections. 

Based on these results, regarding the improvement of OJT in Pakistan, it is considered to improve 

by “(1) Implementation of action plans prepared by participant trained in Japan”, “(2) 

Improvement of educational textbooks”, and “(3) Effective use of training facilities in Pakistan 

and materials and equipment provided from Japan”. 

 

(1) Implementation of action plans prepared by participant trained in Japan 

In order to effectively implement the action plan prepared by engineers and technicians in the 

training in Japan as planned, the following activities were carried out. 

 Management of GHCL and GENCOs participated remotely in the presentation of the 

action plan held in Japan to foster understanding of the action plan and to support their 

activities after their return to Pakistan. 

 After the training in Japan, JICA issued a follow-up letter to the MoE Power Division, 

so that respective counterparts on the Pakistan side follow-up the implementation of the 

Action Plan by the participants. 

 Through various reports and direct interviews with the participants trained in Japan at 

the time of each on-site work, issues deemed necessary for the sustainability and 

development of the action plan were summarized and proposed together with 

improvement proposals. 

 Management training was conducted in Japan, and efforts were made to raise awareness 

of issues in the training environment in Pakistan through tours of the 

engineer/technician training in Japan, introduction of personnel training methods at 

KEPCO, and tours of training facilities. 

Through these activities, it can be confirmed that OJT at power stations has been steadily 

improved. 

   

   

Figure 3-16: Scenes of the OJT in Pakistan 
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(2) Improvement of educational textbooks 

The textbooks used in the engineer training and technician training in Japan were distributed to 

each participant in five copies, along with a set of electronic data, so that they could be used for 

training activities after returning to Pakistan. At the same time, the checklist that were actually 

used during the practical training in Japan were distributed to all participants so that they could 

be taught based on their own experiences during the training in Japan. 

As a result of these activities, participants trained in Japan used the textbooks distributed by JET 

for OJT in Pakistan, and redistributed the textbooks to other GENCOs power stations. It is 

thought that the quality of training using textbooks has improved from oral OJT based on 

experienced personal memos and experience conducted in Pakistan to stable OJT. 

 

     

 

Figure 3-17: Scenes of the using and redistributing textbooks provided by JET 
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(3) Effective use of training facilities in Pakistan and materials and equipment provided from 

Japan 

Table 3-32 shows the outline of the candidate training equipment that are considered to be 

effective for the development of O&M personnel in the power stations of GENCOs through 

field surveys and communication with GHCL/GENCOs. The introduction cases are shown in 

Table 3-33. 

Table 3-32: Outline of candidate training equipment 

 

Table 3-33: Introduction case of training equipment 
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As for these training equipment, in the 2nd management training in Japan, participants were 

given a tour of the actual training for engineer and technician using the equipment, and 

discussions were held on the methods and effects of using the equipment for O&M personnel 

training at KEPCO. As a result, it was decided that two types of training equipment, "Vibration 

Model Rotor" and "NDI kit ", would be provided from Japan to Muzzaffargarh and Guddu 

training center in this project as described in Section 3.1.3(2). 

(For the detaile of the equipment provided by Japan, refer to Annex 8.) 

In addition, when providing training materials and equipment, JET asked for cooperation to the 

management of each training center on these new training continuously on top of existing 

training menu so that instructors can conduct practical training by themselves in Pakistan, 

online training will be conducted to train new instructors as described in Section 3.2.4 (4) and 

they can formulate action plan for continuous training using materials and equipment. 

We believe that we were able to effectively enhance and improve OFF-JT in the training of 

GENCOs thermal power generation personnel by these activities in the three fields of "human 

requirements (training of instructors)", "physical requirements (providing training materials and 

equipment)", and "system requirements (formulation of action plans and cooperation from 

management)". 

 

  

  
Figure 3-18: Scenes of using materials and equipment in the training(Muzaffargarh TC) 
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Figure 3-19: Scenes of using materials and equipment in the training(Guddu TC) 
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Chapter 4  Issues, Ingenuities and Lessons concerning Management 

and Implementation of the Projects 

4.1  Issues, Ingenuities and Lessons concerning Implementation of Training in Japan 

(1) Job Report presentation 

The JET asked respective participants to summarize the work performed in the TPSs that they 

belonged to and the issues related to it in a report before they visit Japan. They recognized their 

own issues again by explaining their own duties, roles, and problems to the JET on the first day 

of the training. The JET also utilized the report later for some purposes including the preparation 

of lecture items to solve issues by understanding the issues recognized by the participants.  

 

(2) Instruction for preparing Action Plan (PCM method) 

As the instruction for preparing Action Plan, lecture of “Acquisition of planning method using 

PCM (Project Cycle Management)” to improve “Understanding of the logical structure of Action 

Plan from problems and issue analysis” was implemented. 

The PCM method is the problem-solving method based on the idea of solving “Existing 

problems”. In this lecture, the method of organizing issues in the O&M of the TPS that the 

participants belonged to was instructed by using the problem tree chart and objective tree chart to 

be used at the phase of the PCM planning. 

The problem analysis and objective analysis that were implemented this time are as shown below. 

 Problem analysis: 

The existing problems of the O&M in TPS are indicated by the relationship of “Cause and 

result” and are visually expressed as a tree chart for easier understanding. 

 Objective analysis: 

Concerning the preferable status that problems were solved and the method to lead it, 

relationship of “Means and purpose” is clarified and organized by the tree chart in a similar 

manner to the problem analysis. 
 

(3) Preparation and presentation of Action Plan 

The participants summarized the method of solving the issues found through the problem analysis 

and objective analysis that were implemented in the former half of the training based on the 

knowledge and experiences acquired by the training as the Action Plan. Specifically, the Action 

Plan was prepared as shown below. 

 Review of issues found by PCM method: 

The participants reviewed and re-confirmed the issues of O&M in the TPS prepared in the 

former half of the training. 

 Review of knowledge, experiences, and lessons obtained in training in Japan: 

Knowledge and experiences obtained in the training in Japan were reviewed for each 

subject. 

 Selection of issues: 

The participants deliberated how they utilize the knowledge obtained in the training in 

Japan against the respective issues and solve them by themselves. Though many issues are 

remained in the O&M of TPS (for example, spare parts run short due to insufficient budget), 

measures that engineers and technicians can provide on-site for them are limited, and the 

range that the training in Japan can directly contribute to is restrictive. To make the training 

in Japan more effective, the approach prioritizing “Issues that can be solved within the 

range of activity of participants themselves” and “Issues that can be solved by the technical 

method” were noted. 
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 Planning of issue countermeasure (summary as an Action Plan): 

How to solve the selected issues in the O&M of TPS was summarized as an Action Plan. 

Action Plan is based on the countermeasure of technical issues by giving knowledge to 

other colleagues in TPS and improving the technical level. In the Action Plan, purpose was 

embodied by specifying the period that the knowledge should be given to (training). 

 

(4) Awareness building of participants 

The project is intended for the strengthening of the training capacity related to the O&M of the 

public utilities by the participants who received the training in Japan and serve as instructors. For 

this purpose, the participants need to build the awareness of receiving the training always taking 

into consideration the case that the participants themselves come to be trainers. Therefore, in the 

“Course orientation” at the beginning of the training the participants were asked to understand 

that the training include contents at varied levels from the beginner level to the advanced level 

and they were made to be conscious of receiving the training including the mastery of the teaching 

method. 

 

(5) Assignment of support members to respective trainings 

In the training in Japan that was antecedently provided for the engineers and technicians in Egypt, 

it was found that only lecturers and coordinators (interpreters) could not respond to the 

participants successfully. Learning from this experience, persons in charge of the project were 

assigned as the support members to respective trainings for engineers and technicians. By the 

assignment of the support members, response to the participants could be satisfactory, especially 

in the case that they are divided into some groups. Furthermore, the response of the participants 

during the training could be grasped objectively, and it can be utilized for the improvement and 

enhancement of the future training contents by the collection of the participant’s opinions through 

the conversation with them. 

 

(6) Change in instruction for preparing Action Plan 

While the problem analysis with using the PCM method was performed for the preparing of 

Action Plan in the 1st training in Japan, the PCM method is effective for the rough decision-

making for matters such as the target setting of the project and the preparation of activity plan. 

On the other hand, it is hard for the participants who are conducting their own work on site of 

TPS to see the problem analysis with using the PCM method as that in the work of the participants, 

and the use of the PCM method inevitably caused the tendency of vague target setting or Action 

Plan. 

In the 2nd training in Japan, for concrete target and activity plan, the participants attempted the 

following method: The ideal state of the O&M in TPS was extracted at the phase before receiving 

the training in the three fields of “Human resources”, “Material resources”, and “Institutional 

resources”, not by using the PCM method. Then, the respective participants analyzed and 

recognized the current situation of the TPS they were working for and the gap (issue) from the 

ideal sate of the TPS, and they themselves found the countermeasures of the gap through the 

training in Japan. The issue analysis tree after the issue analysis and the syllabus of the training 

in Japan (purposes and important matters are organized for each training item) were distributed 

to all participants, and during the training, the participants were made to be conscious of the issues 

and countermeasures that they themselves analyzed and made to receive the training actively with 

the clear image of their activities after they return to their mother country. The Action Plan to be 

implemented by the participants after they return could be made more effective by utilizing the 

method. 

  



 

87 

Furthermore, the abovementioned method was introduced in earnest in the 3rd training in Japan. 

The Action Plan format was compared with the format that was used in the 1st training in Japan 

and it was reviewed so that the plan can be designed more specifically, and the results can be 

recorded. 
 

 
Figure 4-1: Flow from Issue Analysis to Action Plan 

 

 

(7) Risk prediction meeting training 

For further fostering of safety consciousness, the toolbox meeting (TBM) training, one of the risk 

prediction activities, was implemented from the 2nd training in Japan. Since people in Pakistan 

have no practice of such TBM activities, in addition to the lecture of the implementation method 

of TBM, the actual state of TBM was introduced by using video and implementing TBM actually 

by the participants before the practical training to enhance their understanding. The training was 

well-received, and the participants told that they wanted to utilize the method after they return to 

their mother country. 

 

(8) Introduction of weekly review 

For thorough consciousness of receiving the training including the mastery of teaching method 

not only learning the lectured contents, the review session system to review the training they 

received was introduced from the 2nd training in Japan. Respective participants’ reviewing the 

training with using the syllabus, recognizing “Lessons” of the training, and practicing the 

extraction of “Lessons” were also effective for the consciousness of the Action Plan prepared in 

the latter half of the training and sharing the recognition of issues. 
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(9) Implementation of comprehension test 

Before starting the training every morning, JET asked all the participants to make sure they 

understand the important points in the lectures and practical training held the day before by asking 

them questions in the form of tests. In addition, by having some of the correct respondents explain 

the tests, they practiced to train themselves as instructors after returning to Pakistan. 

 

(10) Enhancement of training environment 

1) Engineer training 

 In order to suit the tastes of the participants as much as possible, the JET prepared mainly 

fried and roasted fish dishes at the cafeteria of KEPCO Training Center. In addition, the 

JET created an environment where participants can concentrate on training as much as 

possible, such as by introducing nearby halal restaurants. 

 At the training center and each tour site, the JET made efforts to secure a prayer room and 

prayer time for participants, and gave maximum consideration to requests such as weekend 

mosque worship. Specifically, the JET introduced a neighboring mosque and extended the 

lunch break time. 

2) Technician training 

 By having the coordinator who can interpret in Urdu always accompany the participants, 

the JET made it possible for participants to active with peace of mind in terms of travel 

and living in Japan, and to concentrate on the training curriculum. 

 In order to suit the tastes of the participants, the JET prepared dedicated curry dishes at the 

cafeteria of Kanden Plant Technocenter. In addition, the JET created an environment where 

participants can concentrate on training as much as possible by having the coordinator 

negotiate with the kitchen of the accommodation and have it suit the taste of the 

participants. 

 At the training center and each tour site, the JET made efforts to secure a prayer room and 

prayer time for participants, and gave maximum consideration to requests such as long 

weekend worship. 

 

(11) Review of online training 

 For online training, we will adopt a live-streaming online training method in order to 

provide a training environment similar to that in Japan, and assign an Urdu interpreter to 

activate two-way communication. 

 In consideration of the fact that the amount of information transmitted on both Japanese 

side and Pakistani side is lower in the online training than in-person training in Japan or 

in Pakistan, we prepared various materials specialized for the online training. In addition, 

we will strive for smooth implementation of online training by confirming the connection 

of the online training system on Japanese side and Pakistani side just before the training 

start date, and confirming IT literacy including PC operation of participants.  

 Furthermore, as a feature of this online training, the training participants actually use the 

training materials and equipment provided from Japanese side to Pakistani side. We 

prepared the same equipment and used it as a model so that the trainees who handle the 

materials and equipment for the first time could easily understand. Also, training 

equipment manufacturer staff was involved in the online training in consideration of 

detailed support and unexpected troubles of the equipment. We have put in place a support 

system as much as possible so that even online training can be effective and efficient. 
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4.2   Issues, Ingenuities and Lessons concerning Implementation of Action Plan by 

Participants 

In order to create an environment that makes it easier to implement the Action Plan at the TPSs 

to which the participants belong, respective counterparts on the Pakistan side needs to follow-up 

the implementation of the Action Plan by the participants. Therefore, JET arranged for the 

participation of GHCL/GENCOs management at the presentation of action plan by participants 

trained in Japan and requested JICA to issue a follow-up letter to the MoE Power Division, which 

is the coordinator of the counterpart on the Pakistan side. 

In addition, at the time of the interviews with the management of GHCL/GENCOs during the on-

site work, the JET encouraged the management to be involved in the implementation of the Action 

Plan by the participants. At the time of JCC, the JET made each C/P on the Pakistan side aware 

of the importance of involvement by management. 

As a result of the above-mentioned efforts, it was confirmed that the management was actively 

following the implementation of the action plan for the trainees, such as the coordination and 

calling of the trainees at each power station and the preparation of lecture rooms and training 

equipment. 
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Chapter 5  Achievement Level of Project Purpose 

5.1  Achievement of Overall Goal / Project Purpose 

5.1.1  Achievement of Overall Goal 

Regarding the Overall Goal of "Technology and technical skills obtained by the project are utilized in 

actual O&M at GENCOs power stations", the following has been confirmed at present due to the 

dissemination of knowledge and skills through the implementation of the Action Plans. 

 Increased basic technical and safety knowledge of O&M personnel at thermal power 

stations 

 Utilization in actual operations and improvement of operation quality in O&M personnel 

Therefore, it is highly possible that Overall Goal will be achieved. 

 

5.1.2  Achievement of Project Purpose 

The Project Purpose, “Training capacity on O&M of WEA and GENCOs is strengthened”, is almost 

achieved as follows considering monitoring indicators of the project such as number of improved 

training courses and number of trained instructors. 

 As of the end of December 2021, the participants of engineers who participated in the the 

1st, 2nd and 3rd training in Japan conducted 385 trainings as instructors and trained 3,521 

O&M personnel at TPSs. On the other hand, the participants of technicians who 

participated in the training in Japan conducted 437 trainings as instructors and trained 

2,808 O&M personnel at TPSs. (refer to Table 3-30) 

 24 engineers (including one who returned to Pakistan during training in Japan) and 24 

technicians were trained as expected instructors in the training in Japan. The participants 

in respective trainings answered that they had almost achieved the training objective 

(“Training capacity on O&M of WEA and GENCOs is strengthened”), and that the knowledge 

and experience they acquired can be directly applied or adaptable to their work as shown 

in Table 5-1 and 5-2. 

The trainees who answered in Table 5-2 that "it cannot be directly applied or adapted, but 

it can be of reference " pointed out that the same equipment as used in the training in Japan 

is not available in Pakistan when they conduct training activities as instructors based on 

the skills acquired in Japan. 

In the later stage, based on the opinions of participants in the training in Japan, we 

provided training materials and equipment and trained instructors for the purpose of 

strengthening training capabilities, and we think the project goals were achieved through 

these activities. 

 

Table 5-1: Achievement level of the training objective in the training in Japan 

 

← Fully Achieved                                 Not 

Achieved → 

4 3 2 1 

Engineer training 

(23 people) 

15 

(65%) 

8 

(35%) 

0 

(0%) 

0 

(0%) 

Technician training 

(24 people) 

14 

(58%) 

10 

(42%) 

0 

(0%) 

0 

(0%) 
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Table 5-2: Usefulness level of the training results from the training in Japan 

 
It can be directly 

applied to work 

It cannot be 

directly applied, 

but it can be 

adaptable to 

work 

It cannot be 

directly applied 

or adapted, but it 

can be of 

reference 

It was not useful 

at all 

Engineer training 

(23 people) 

17 

(74%) 

1 

(4%) 

5 

(22%) 

0 

(0%) 

Technician training 

(24 people) 

16 

(67%) 

7 

(29%) 

1 

(4%) 

0 

(0%) 

 
 We evaluated the items that can be grasped numerically regarding confirmation of the 

quality of contents in the training conducted by the trainees as instructors and the 

acquisition level of the trainees in the Pakistan. The evaluation data are from the evaluation 

questionaire submitted by the instructors who took the training and the local O&M 

personnel who took the training in Pakistan. 

As mentioned in Section 3.3.3, it is understood that training activities in Pakistan are being 

disseminated at high level as both instructors and trainees gave high scores in all the 

evaluation items in the questionnaire.  

 In the extension project, eight instructors from the Muzaffargarh training center and Guddu 

training center were trained through the 4th online training. As of the end of December 

2021, they conducted 13 training sessions in total using training materials and equipment 

provided by Japanese side in each training center and 85 people in total were trained. (refer 

to Table 3-31) 

 

5.2  Achievement of Project Output 

5.2.1  Achievement of Output 1 

Output 1, Current situation of O&M of thermal power stations is analyzed and training needs are 

identified, is achieved as follows. 

 The JET analyzed the current situation of O&M and training system at TPSs through 3 

times of field surveys and interviews with participants trained in Japan. 

 Based on these analysis results, the JET confirmed the training needs of each technical 

level and proposed the training needs to Pakistan side. 

 We summarized training materials and equipment needs for improving O&M capabilities 

through surveys of GHCL / GENCOs training centers during on-site survey, discussions 

with management, and equipment needs surveys through action plans by participants to 

training in Japan. 
 

5.2.2  Achievement of Output 2 

Output 2, Capacity of WEA and GENCOs' instructors is enhanced, is achieved as follows. 

 Based on the analysis of training needs shown in Output 1, the JET prepared the training 

program which were held 3 times in Japan 

 The JET provided the training programs as the measures to fill the gap between the actual 

conditions and the ideal conditions for the O&M of TPSs obtained from the opinions of 

participants, survey results and issue analysis training. 

 24 engineers and 24 technicians were trained as expected instructors in the trainings in 

Japan. The participants in respective trainings answered that they had almost achieved the 

training objective (“Training capacity of the participants for O&M of TPSs will be 
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strengthened.”), and that the knowledge and experience they acquired can be directly 

applied or adaptable to their work. (refer to Table 5-1 and 5-2) 

 Based on the summary of the equipment and materials needs shown in Output 1, we 

provided the “vibration model rotor” and “non-destructive inspection kit” to the 

Muzaffargarh training center and Guddu training center, and we trained instructors through 

online training so that they can conduct trainings by themselves using the materials and 

equipment provided. As a result, total of eight instructors were trained. 
 

5.2.3  Achievement of Output 3 

Output 3, Training as well as OJT at WEA and GENCOs are improved, is achieved as follows. 

 In the trainings in Japan, engineers and technicians made the Action Plans for 

improvement of the O&M capacity of TPSs. Due to the dissemination of knowledge 

through the implementation of the Action Plans, basic technical and safety knowledge of 

the O&M staff of TPSs were enhanced, which lead to reduction in accidents at TPSs, and 

improvement of O&M quality of the staff of TPSs as shown in Figure 5-1. 

 

Figure 5-1: Improvement status of O&M ability by implementing Action Plans 

 

 As of the end of December 2021, the participants of engineers who participated in the 1st , 

2nd and 3rd training in Japan conducted 385 trainings as instructors and trained 3,521 O&M 

personnel at TPSs. On the other hand, the participants of technicians who participated in 

the training in Japan conducted 437 trainings as instructors and trained 2,808 O&M 

personnel at TPSs. (refer to Table 3-30) 

At the same time, the instructors of the training centers who participated in the 4th online 

training conducted 13 training sessions in total and trained a total of 85 people. (refer to 

Table 3-31) 

The total beneficiaries of this project are shown in Table 5-3. 
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Table 5-3: Beneficiaries of this project 

 
Direct Beneficiaries 

Final 

Beneficiaries 

Remarks 

 

Number of Trained Instructors in Japan or 

by online 
Number of 

Trainees 
Engineer Technician Instructor 

Jamshoro TPS 4 4 - 730  

Kotri TPS 0 2 - 98  

Guddu TPS 11 9 
- 

4,569 
1 technician has 

left the project 

Muzaffargarh 

TPS 
4 6 

- 
463  

Nandipur TPS 1 0 - 30  

Lakhra TPS 1 3 - 426  

Faisalabad TPS 1 0 - 0 
1 engineer has 

left the project. 

GHCL 2 0 - 13  

Muzaffargar TC   4 53  

Guddu TC   4 32  

Total 
24 24 8 

6,414  
56 

Target 60 → 48* 

Additional 

8 
4,000 

*Due to planning 

of 12 

management 

personnel training 

 

 The OJT at TPSs has been improved from the previous oral training provided by veteran 

O&M personnel using their experience and notes, to stable quality training using textbooks 

provided by JET, practical training using idle and waste equipment in the power plant, and 

safety training using safety protective equipment and cranes in addition to technology. In 

addition to technical training, safety training using safety protective equipment and cranes 

has been implemented, which is an improvement over the previous OJT in Pakistan. 

 In the management training in Japan, the participants analyzed and confirmed the actual 

status of training at TPSs in Pakistan grasped the gap between the current status and ideal 

status of HRD, and prepared an action plan. 

 The action plan prepared in the management training mainly consists of following up on 

O&M training at thermal power stations and having participants trained in Japan act as 

instructors at training centers. In addition, it was stated that the training for engineers, 

which had been conducted at WEA, would be transferred after the establishment of 

GENCOs own training facilities. This new training facility is a replacement for the training 

center attached to the Muzaffargarh power station. It is confirmed in the survey that the 

facility has been set up and they conduct training actually. And we are informed that 

engineers and technicians who participated in training in Japan in this project have been 

appointed as instructorsin the facility. In Pakistan, the training capabilities of both the 

training at the power plant (OJT) and the training at the training center (Off-JT) have 

improved. 
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Figure 5-2: Muzaffargarh Training Center 

 

 As an extension of this project, in order to further improve the O&M capacity of thermal 

power plants in GHCL / GENCOs, we provided training materials and equipment to the 

above-mentioned Muzaffargarh training center and Guddu training center and we trained 

instructors so that they can conduct training by themselves using those materials and 

equipment. 

As described in Section 3.3.4 (2), practical training using the materials and equipment 

provided at each training center has already been conducted, and we believe that this will be 

greatly contributed to the improvement of O&M training capacity of thermal power plants 

in Pakistan through expansion of training menu and more effective training using the 

equipment.  

 At the 5th JCC conducted in February 2022, JET explained that it is indispnensable for 

continuous improvement of O&M training by trainees at thermal power plants not only that 

engineers, technicians and instructors conduct their activities, but also that management give 

continuous support and of the human resources development action plan is implemented and 

continuaouly developed. Since the Pakistani side agrees on this point, we believe that the 

human resources development action plan will be continuously implemented even after the 

project is completed. 
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5.3  Project Evaluation 

Joint monitoring activities were conducted periodically with the C/Ps of Pakistani side by using 

Monitoring Sheets. In this part, evaluatin results are shown in accordance with the five criteria set 

by the DAC (Development Assistance Committee) Evaluation Criteria, namely (1) relevance, (2) 

effectiveness, (3) impact, (4) efficiency and (5) sustainability. 

 

5.3.1  Relevance 

Relevance is considered “high” for the following reasons.  

Priority  In the GENCOs, it is an urgent task to efficiently operate and 

maintain thermal power generation, which is consistent with 

the goal of the Project. 

Adequacy of Project 

Approach 

 As for the approach of the Project, it is appropriate that 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 TPSs. 

 We gave training materials and equipment to Pakistan's 

public training facilities (Muzaffargarh TC and Gudddu T C) 

and trained instructors in order to conduct effective training 

using the provided materials and equipment in addition to the 

original project. 

 These are appropriate approaches to achieve the goals of this 

project. 

Consistency with the 

Japanese ODA policy 

 The Project is consistent with Japanese Official Development 

Assistance (ODA) policy for Pakistan 

 

5.3.2  Effectiveness 

Effectiveness is considered “high” for the following reasons.  

Achievement of Project 

Outputs 

 The Output 1 and 2 are achieved. 

 With regard to Output 3, although some action plans of some 

participants has been changed its timing due to the global 

spread of the COVID-19. However, it is implemented as 

much as possible after taking measures against infection.  

So, Output 3 is considered to have been almost achieved 

because the training was highly evaluated by the participants. 

 In addition to the initial project, appropriate training 

equipment were provided to each training center based on the 

on-site survey in Pakistan, discussions with the management 

of GHCL / GENCOs, and follow-up surveys to training 

participants in Japan. Also we trained instructors who are 

going to conduct trainings using those equipment. 

 From these view, it can be concluded that this project 

including additional projects was achieved at a satisfactory 

level. 
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Achievement of Project 

Purpose 

 It has been confirmed that OJT in Pakistan has been 

strengthened and improved through the "(1) Implementation 

of action plans prepared by participant trained in Japan" "(2) 

Improvement of educational textbooks" described in Section 

3.3.4, and it is believed that the project objectives have been 

achieved. 

 Furthermore, it has been confirmed that Off-JT was 

strengthened and improved through "(3) Effective use of 

training facilities in Pakistan", and it is believed that the 

project objectives have been achieved. 

 According to the questionnaire survey, it can be concluded 

that the implementation of the action plan by the participants 

improved the O&M performance of TPS and the purpose of 

the project as a whole was achieved. 

Beneficiaries of  

Project 

 As of the end of December 2021, a total of 6,414 O&M 

personnel benefited from this project.This number exceed 

4,000 personnel as target of PDM. 

 

5.3.3  Impact 

Impact is considered “high” for the following reasons. 

Prospect of achieving 

Overall Goal 

 It was confirmed that the training capacity for O&M at the 

target thermal power plants and training centers was 

improved. In addition, the results of a questionnaire survey 

of management and trainees show that the O&M 

performance of TPS has improved, so there is a high 

possibility that the overall goals 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 TPSs. 

 

5.3.4  Efficiency 

Efficiency is considered “relatively high” for the following reasons.  

Inputs  For Japanese side, due to the worldwide spread of COVID-

19, the 4th on-site survey (3rd follow-up survey) and the final 

survey added to the initial project (on-site training and 4th  

follow-up survey) were canceled and the dispatch of 

Japanese experts could not be carried out as planned. 

However, emails, web conferencing and online training 

complemented these activities. These activities are 

appropriate to get the planned output. 

 For Pakistani side, due to adjustment in advance, the planned 

number of participants in the 1st Japan training (management) 

was reduced, the 3rd Japan training (management) was 

canceled, and the 3rd Japan training (engineer) was 
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implemented in a shorter period. 

Improvement of 

Efficiency 

 Since the Project has been conducted as the same program 

including other countries, synergistic effects have been able 

to achieve by laterally applying the activity results of each 

project. 

In addition, the efficiency of the Project has been able to 

improve. 

 

5.3.5  Sustainability 

Sustainability is considered “relatively high” for the following aspects. 

Policy / Institutional 

aspect 

 It is not predicted any policy or institutional change that may 

affect the sustainability of the Project effects. 

Organization aspect  As a change inside of the organization that affects the 

sustainability of the effects produced by this project, a 

training center (Muzaffragarh TC) for GENCOs was newly 

established base on the human resources development action 

plan formulated by the management. 

 In the engineer training in GENCOs, engineer is able to 

acquire the technology which is more specialized to thermal 

power generation technology by this training center instead 

of the existing training at WEA. 

 We confirmed that the organization is trying to sustain and 

develop this project because engineers and technicians who 

have taken training in Japan are appointed as instructors in 

the training center of GENCOs. 

Technical aspect  In the trainings in Japan, engineers and technicians made the 

Action Plans for improvement of the O&M capacity of TPSs. 

Due to the dissemination of knowledge through the 

implementation of the Action Plans, basic technical and safety 

knowledge of the O&M staff of TPSs were enhanced, which 

lead to reduction in accidents at TPSs, and improvement of 

O&M quality of the staff of TPSs. 

 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 during O&M training in Japan. 

Finance and Material 

aspect 

 In the GENCOs training center, practical training was limited 

due to lack of finance and equipment, however based on the 

on-site surveys, discussions with management, and 

questionnaire results from participants in training in Japan, 

We provided necessary training materials and equipment to 

improve the technical capabilities of GENCOs thermal 

power plant O&M personnel. 
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(For the detaile of the equipment provided by Japan, refer to 

Annex 8.) 

 At the same time, we also trained instructors to convey the 

technology to many O&M personnel by utilizing the 

materials and equipment provided. And it became possible to 

continue the training by themselves even after this 

cooperation was completed. 
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Chapter 6  Recommendations for achieving upper goals 

6.1  Prospects for achieving upper goals 

Regarding the upper goal, "Use the acquired technology and skills for the operation and 

maintenance of GENCOs thermal power plants", we believe that there is a high possibility that 

the upper goal will be achieved after the project is completed. That is because the trainees will 

disseminate their knowledge and skills through the implementation of action plans at thermal 

power plants and the basic technical and safety knowledge of O&M personnel has been 

strengthened, and moreover the questionnaire results shown in Figure 5-1 confirm that accidents 

at thermal power plants are reduced and O&M quality in terms of O&M factors are improved. 

  

6.2  Recommendations for achieving upper goals 

We summarize the items to be implemented to achieve the upper goals by the Ministry of Energy 

Power Division (MoE Power Division), which is the supervisory body of this project, and GHCL 

/ GENCOs, which is the implementing body. 

(1) Continuous support for action plan implementation by trainees participated in Japanese 

training and online training 

Through three training sessions in Japan and one online training in this project, a total of 56 

instructors were trained at each power plant and training center, and action plans were formulated 

by each trainee and team. 

This action plans are activity plan to objectively analyze the actual conditions of thermal power 

plant O&M in Pakistan through each training including issue analysis, and to lead to better state 

of the O&M of thermal power plants in Pakistan. Therefore, it is necessary to get the 

understanding and continuous support not only from the trainees themselves and colleagues, but 

also from the management and the entire organization. 

Through these activities, fostering and developing a culture that trains human resources with the 

essential skills for the O&M of thermal power plants contributes to the advanced O&M of thermal 

power plants in Pakistan in the future. 

(2) Expansion of training center facilities and menus and implementation of specialized and 

practical training 

In the management training in Japan, sharing the concept of human resource development in Japan 

and the tour to the actual training facility motivate participants from the management to find out 

the gap between current situation and ideal state in the area of human resource development in 

the thermal power plant in Pakistan. And they formulated action plans including replacement of 

training facility. 

Until now, Off-JT training on thermal power generation in Pakistan were conducted for engineers 

by WEA and for technician by Guddu training center. However, the Muzaffargarh training center 

was established and started its operation in line with the formulated action plan. And training 

environment for engineers is developing so that more specialized training in thermal power 

technology can be carried out in Muzaffargarh rather than the training using the equipment of 

WEA. 

Regarding these activities, the roles required to the training center are to expand the equipment 

and training menu, including practical training using the demonstration materials and equipment 

which are provided and implemented in this extension project. And making the trainigs more 

specialized and practical we believe that it will be possible to train O&M personnel in thermal 

power plants with higher levels of technology and skills. 
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(3) Training of instructors in a leadership position 

Through on-site surveys and training needs surveys in this project, it was found that there is an 

urgent need to improve the basic technical capabilities in the area of equipment maintenance at 

thermal power plants in Pakistan. In the last three trainings in Japan, trainings in “mechanical”,” 

electricity” and “instrument and control” were conducted in Japan once in each field. And 

instructors with the basic maintenance technology in each field were trained. 

We believe that it will be possible to further improve the O&M capacity of thermal power plants 

by trainig instructors and assigning appropriate position to them and motivating them to do 

activities. By doing so, both OJT / OFF-JT will be carried out sustainably by themselves with 

more advanced and specialized content, including power plant operation technology. 

(4) Measurement, monitoring, evaluation and improvement of O & M capacity in thermal power 

plants 

According to the APEC Guideline for Quality Electric Power Infrastructure, it is recommended 

that the O&M capacity of thermal power plants be evaluated using the indicators shown in Table 

6.1. 

In order to confirm the achievement status of the upper goal of “strengthening the operation and 

maintenance capacity of thermal power plants”, it is recommended that among the components 

shown in Table 6.1, ”Suply Stability”, "Ability to smoothly stop and recover" and "Safety" be 

regularly measured and continuously monitored as those components are relating to effectivenes 

produced by this project. We hope Pakistani side improve their O&M capabilities by evaluating 

the achievement status. 

Table 6-1: The evaluation components of O&M capabilities in thermal power plants 

Components Performance Indicators of O&M Capabilities 

Supply stability 

Availability 

Increase of heat rate 

Ability to adjust power supply and demand 

Ability to smoothly stop 

and recover 

Forced outage rate(FOR) 

Long-Term FOR 

Environmental and social 

consideration 

SOx, NOx discharge rate  

CO2 emission rate 

Water quality 

Noise / vibration 

Waste recycling rate 

Employment rate from an economy concerned 

Safety Number of casualties caused by industrial accidents 

Life Cycle Cost(LCC) LCC considering all other five components 

        Source: JET based on APEC quality power infrastructure guidelines 

 

In addition, according to APEC Guideline for Quality Electric Power Infrastructure, in order to 

improve and strengthen O&M capabilities in thermal power plants, a management cycle called 

"Self-Elevating Mechanism for Sustainable Operation and Management Practice" (refer to Figure 

6-1) is recommended to adopt. In the MoE Power Division and GHCL / GENCOs, we think it is 

necessary to realize the six requirements (refer to Table 6-2) that make up this management cycle 

for the achievement of the upper goals. 
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                 Source: APEC Guideline for Quality ElectricPower Infrastructure 

 

Figure 6-1 Self-Elevating Mechanism for Sustainable Operation and Management Practice 

 

 

Table 6-2 Self-Elevating Mechanism for Sustainable Operation and Management 

Practice 

Requirements Definition 

Measuring ability Ability to measure and collect data  

Data control ability Ability to comprehensively record, manage and store data 

Analytical ability 
Ability to identify problems through comprehensive 

consideration and interpretation of the collected data 

Problem solving ability 
Ability to identify and solve causes of unexpected 

problems/risk factors through use of analytical data 

Organizational 
reiteration ability 

Ability to reiterate the entire process from measuring data to 

problem-solving 

Sustainable management 
ability 

Ability to design an organization and other factors which 

maximizes the quality of electric power infrastructure 

                  Source: APEC Guideline for Quality ElectricPower Infrastructure 

 



 

Annex 1  Record of Discussions (R/D) and Minutes of Meeting 

(1) Record of Discussions (R/D) 

(2) Minutes of Meeting for Amendment of R/D 

Annex 2  Record of Dispatched JICA Short-term Experts 

Annex 3  Records of the Joint Coordination Committee (JCC) 

(1) Minutes of Meeting for the 1st JCC 

(2) Minutes of Meeting for the 2nd JCC 

(3) Minutes of Meeting for the 3rd JCC 

(4) Minutes of Meeting for the 4th JCC 

(5) Minutes of Meeting for the 5th JCC 

Annex 4  Results of the Training 

(1) 1st Training in Japan 

(2) 2nd Training in Japan 

(3) 3rd Training in Japan 

(4) 4th Online Training 

Annex 5  Action Plan prepared by participants 

(1) Action Plan (prepared in the 1st training in Japan for Pakistan) 

(2) Action Plan (prepared in the 2nd training in Japan for Pakistan) 

(3) Action Plan (prepared in the 3rd training in Japan for Pakistan) 

(4) Action Plan (prepared in the 4th online training for Pakistan) 

Annex 6  Documents for results of activities 

(1) Pictures of activities 

(2) Records of on-site work activities 

Annex 7  List of outputs of the project 

Annex 8  List of equipment provided by Japan 

Annex 9  Project Monitoring Sheet: Updated Version of Ver.6 



 

 

 

 

 

 

Annex 1 

 

 

 

Record of Discussions (R/D) and Minutes of Meeting 

  



 

 

 

 

 

 

 

 

 

 

(1) Record of Discussions (R/D) 

  



Section Officer (Japan) 
Phone:051-9201805 
Fax: 051-9104016 

No. 4(409)Japan-I/2016 

Government of Pakistan 
Ministry of Finance, Revenue, Economic Affairs, 

Statistics and Privatization 
(Economic Affairs Division) 

Islamabad the May 22, 2017 

Subject: Record of Discussion (RID) for the Project for Capacity Building and 
Strengthening of Thermal Power Generation Operation & Maintenance. 

Dear Mr. Imran Ahmed, 

This 1s with reference to JICA, Pakistan Office's letter No. 

JICA/May/22001/Project/2017 dated May 22, 2017 on the above subject. 

2. The requisite four original sets of Record of Discussions duly signed by the Joint 

Secretary (Japan) are enclosed for your information I further necessary action. One set has been 

retained in EAD. 

~ Imran Ahmed, 
Team Leader Energy I 
Sr. Programme Officer 
JICA Pakistan Office, 
Islamabad. 

Yours sincerely, 



RECORD OF DISCUSSIONS 
ON 

THE PROJECT FOR CAPACITY BUILDING AND 
STRENGTHENING OF THERMAL POWER GENERATION 

OPERATION AND MAINTENANCE 
IN 

THE ISLAMIC REPUBLIC OF PAKISTAN 

AGREED UPON BETWEEN 

MINISTRY OF WATER AND POWER 
AND 

JAPAN INTERNATIONAL COOPERATION AGENCY 

Yasuhiro Tojo 
Chief Representative 

JICA Pakistan 

Islamabad, Date: 2.2 ti1y1ol7 

Sy~~:·~ 
Joint Secretary Joint Secretary 

Economic Affairs (Transmission) 
Division, Ministry of Ministry of Water and 
Finance, Revenue, Power 
Economic Affairs, 

Statistics and 
Privatization 

f?J,QWx ~ Badr-ui-Munir MurtizV 
Member (Power) 

WAPDA 
Chief Executive Officer 

GENCO Holdings Company 



In response to the official request of the Government of the Islamic Republic of 
Pakistan (hereinafter referred to as "GOP") to the Government of Japan 
(hereinafter referred to as "GOJ"), the Japan International Cooperation Agency 
(hereinafter referred to as "JICA") held a series of discussions with Ministry of 
Water and Power of GOP (hereinafter referred to as "MOWP") and relevant 
organizations to develop a detailed plan of the Project for Capacity Building and 
Strengthening of Thermal Power Generation Operation and Maintenance 
(hereinafter referred to as "the Project"). 

Both parties agreed the details of the Project and the main points discussed as 
described in the Appendix 1 and the Appendix 2 respectively. 

Both parties also agreed that WAPDA Engineering Academy (hereinafter 
referred to as "WEA") and GENCO Holdings Company Ltd (hereinafter referred 
to as "GHCL"), the counterpart to JICA, will be responsible for the 
implementation of the Project in cooperation with JICA, coordinate with other 
relevant organizations and ensure that the self-reliant operation of the Project is 
sustained during and after the implementation period in order to contribute 
toward social and economic development of the Islamic Republic of Pakistan 
(hereinafter referred to as "Pakistan"). 

The Project will be implemented within the framework of the Agreement on 
Technical Cooperation signed on April 30, 2005 (hereinafter referred to as "the 
Agreement") and the Note Verbales exchanged on April 20, 2015 between the 
GOJ and GOP. 

The effectiveness of the record of discussions is subject to the approval of JICA. 

Appendix 1: Project Description 
Appendix 2: Main Points Discussed 



Appendix 1 

PROJECT DESCRIPTION 

I. BACKGROUND 
The power plant facilities capacity in Pakistan as of 2014 were hydropower 
28.4 °/o (7,097 MW), thermal power 68.0 °/o (16,963 MW), nuclear power 3.2 °/o 
(787 MW) and wind power 0.4 °/o (1 06 MW). 
On the other hand, the supply capacity, due to the circular debt, in 2013/2014 
was 16,170 MW while the peak demand was 20,576 MW, and forced outages 
were frequently occurred. Since industry development in addition to the 
domestic consumers' need is inhibited, the sufficient power supply is essential 
for the improvement of living standard as well as economic development. 
According to National Power System Expansion Plan 2011 - 2030, the disused 
facilities caused by the deterioration are predicted to reach 6,935 MW by 2030, 
and the annual electric energy production will be reduced by 30,400 GWh. As 
such, new power plant facilities construction of 98.1 GW is assumed, including 
the new construction of thermal power plant facilities. Along with the 
enhancement of these thermal power plants and the up-gradation, the 
development of operation and maintenance (hereinafter referred to as "O&M") 
personnel of thermal power stations also has become an urgent issue. The 
capacity development of electric power generation in Pakistan is carried out by 
WAPDA Engineering Academy (hereinafter referred to as "WEA") Faisalabad 
and GENCO Holdings Company Ltd. (hereinafter referred to as "GHCL"), but the 
contents are mainly On-the-Job Training (OJT) at each power station, and there 
are not comprehensive courses that train O&M personnel for thermal power 
stations. Therefore, the O&M training specifically targeting technicians/ 
engineers, who are engaging in operating thermal power station is necessary. In 
this context, technical cooperation for setting up trainings as well as instructors 
training is essential for effective/efficient thermal power station operation in 
Pakistan. 

II. OUTLINE OF THE PROJECT 
Details of the Project are described in the [Logical Framework (Project Design 
Matrix: PDM) (Annex 1) and the Plan of Operation (Annex 2).] 

1. Input 
(1) Input by JICA 
(a) Training 

Training in Japan on O&M of thermal power stations including advanced 
environmental practices in Japan for instructors who will conduct 
trainings as well as OJT at WEA and thermal power stations under 
Generation Company I to IV (hereinafter referred to as "GENCOs") 

(b) Dispatch of Experts 
- Chief Advisor/Thermal Power Generation Maintenance 
- Thermal Power Generation Operation 
- Training Planning 

(c) Equipment such as inspection tools, if any 

ci 2 



(2) Input by MOWP 
MOWP will take necessary measures to provide at its own expense: 

(a) Services of MOWP' s counterpart personnel and administrative 
personnel as referred to in 11-2; 

(b) Suitable office space with necessary equipment; 
(c) Supply or replacement of machinery, equipment, instruments, vehicles, 

tools, spare parts and any other materials necessary for the 
implementation of the Project; 

(d) Information as well as support in obtaining medical service; 
(e) Credentials or identification cards, if necessary; 
(f) Available data (including maps and photographs) and information related 

to the Project; 
(g) Running expenses necessary for the implementation of the Project; 
(h) Expenses necessary for transportation within Pakistan of the equipment, 

if any, referred to in 11-1 (1) as well as for the installation, operation and 
maintenance thereof; and 

(i) Necessary facilities to the JICA experts for the remittance as well as 
utilization of the funds introduced into Pakistan from Japan in connection 
with the implementation of the Project 

2. Implementation Structure 
The project organization chart is given in the Annex 3. The roles and 
assignments of relevant organizations are as follows: 

(1) MOWP 
(a) Project Chairperson 

Joint Secretary (Transmission) of MOWP will be the Project Chairperson 
who supervises overall implementation of the Project in consultation with 
CEO, GHCL and Member (Power), WAPDA. 

(b) Project Director 
Principal of WEA under General Manager (Training) WAPDA and Chief 
Engineer of GHCL will be the Project Director who is responsible for 
overall administration and implementation of the Project. 

(c) Project Manager 
Additional Director General of WEA and Additional DG/Director of GHCL 
will be the Project Manager who is responsible for managerial and 
technical matters as well as coordination of the Project. 

(2) JICA Experts 
The JICA experts will give necessary technical guidance, advice and 
recommendations to MOWP on any matters pertaining to the 
implementation of the Project. 

(3) Joint Coordinating Committee 
Joint Coordinating Committee (hereinafter referred to as "JCC") will be 
established in order to facilitate inter-organizational coordination. JCC will 
be held at least once a year and whenever deems it necessary. JCC will 
review the progress, revise the overall plan when necessary, approve an 
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annual work plan, conduct evaluation of the Project, and exchange opinions 
on major issues that arise during the implementation of the Project. A list of 
proposed members of JCC is shown in the Annex 4. 

3. Project Site(s) and Beneficiaries 
( 1) Project Site: 

WEA in Faisalabad and GENCOs' thermal power stations in Jamshoro, 
Guddu, Muzaffargarh, Lakhra, Nandipur, etc 

JICA Experts' entry to the Project sites comply with the security regulation 
of JICA. 

(2) Beneficiaries: 
O&M instructors of WEA and GENCOs and their trainees 

4. Duration 
Three (3) years from the first arrival of JICA expert (s) 

5. Reports 
MOWP and JICA experts will jointly prepare the following reports in English. 

(1) Monitoring Sheet on annual basis until the project termination 
(2) Project Completion Report one (1) month before the termination of the 

Project 

6. Environmental and Social Considerations 
MOWP will abide by 'JICA Guidelines for Environmental and Social 
Considerations (April 201 0)' in order to ensure that appropriate considerations 
will be made for the environmental and social impacts of the Project. 

Ill. UNDERTAKINGS OF MOWP 
1. MOWP will take necessary measures to: 

(1) ensure that the technologies and knowledge acquired by the Pakistan 
nationals as a result of Japanese technical cooperation contributes to the 
economic and social development of Pakistan, and that the knowledge 
and experience acquired by the personnel of Pakistan from technical 
training as well as the equipment provided, if any, by JICA will be utilized 
effectively in the implementation of the Project; and 

(2) grant privileges, exemptions and benefits to the JICA experts referred to in 
11-1 above and their families, which are no less favorable than those 
granted to experts and members of the missions and their families of third 
countries or international organizations performing similar missions in 
Pakistan. 

(3) provide security-related information as well as measures to ensure the 
safety of the JICA experts/members of the JICA missions; 

(4) permit the JICA experts to enter, leave and sojourn in Pakistan for the 
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duration of their assignments therein and exempt them from foreign 
registration requirements and consular fees. 

(5) exempt the JICA experts from taxes and any other charges on the 
equipment, machinery and other material necessary for the 
implementation of the Project; 

(6) exempt the JICA experts from income tax and charges of any kind 
imposed on or in connection with any emoluments or allowances paid to 
them and/or remitted to them from abroad for their services in connection 
with the implementation of the Project; and 

(7) meet taxes and any other charges on the equipment and other material, if 
any, referred to in 11-1 (1) above, necessary for the implementation of the 
Project. 

2.GOP will bear claims, if any arises, against the JICA experts resulting from, 
occurring in the course of, or otherwise connected with, the discharge of their 
duties in the implementation of the Project, except when such claims arise 
from gross negligence or willful misconduct on the part of the JICA experts. 

IV. MONITORING AND EVALUATION 
JICA and MOWP will jointly and regularly monitor the progress of the Project 
through the Monitoring Sheets based on the Project Design Matrix (PDM) and 
Plan of Operation (PO). The Monitoring Sheets will be reviewed every one (1) 
year. 
Also, Project Completion Report will be compiled one (1) month before the 
termination of the Project. 

1. Ex-post evaluation three (3) years after the project completion, in principle 
2. Follow-up surveys on necessity basis 

V. PROMOTION OF PUBLIC SUPPORT 
For the purpose of promoting support for the Project, MOWP will take 
appropriate measures to make the Project widely known to the people of 
Pakistan. 

VI. MISCONDUCT 
If JICA receives information related to suspected corrupt or fraudulent practices 
in the implementation of the Project, MOWP and relevant organizations will 
provide JICA with such information as JICA may reasonably request, including 
information related to any concerned official of the government and/or public 
organizations of the Pakistan. 
MOWP and relevant organizations will not, unfairly or unfavorably treat the 
person and/or company which provided the information related to suspected 
corrupt or fraudulent practices in the implementation of the Project. 
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VII. MUTUAL CONSULTATION 
JICA and MOWP will consult each other whenever any major issues arise in the 
course of Project implementation. 

VIII. AMENDMENTS 
The record of discussions may be amended by the minutes of meetings between 
JICA and MOWP. However, PO may be amended in the Monitoring Sheets. 
The minutes of meetings will be signed by authorized persons of each side who 
may be different from the signers of the record of discussions. 

Annex 1 
Annex 2 
Annex 3 
Annex 4 

Logical Framework (Project Design Matrix: PDM) 
Tentative Plan of Operation 
Project Organization Chart 
A List of Proposed Members of Joint Coordinating Committee/ 
Steering Committee 
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Appendix 2 
MAIN POINTS DISCUSSED 

1. Both sides agreed that the target of the Project is Operation and 
Maintenance (hereinafter referred to as "O&M") of Conventional type thermal 
power generation (Gas, Coal and Oil), Gas Turbine and Combined Cycle 
power generation including advanced environmental practices in Japan, and 
the target group is in-house O&M instructors who will conduct trainings at 
WEA as well as OJT and thermal power stations under Generation Company 
I to IV (hereinafter referred to as "GENCOs"). 

2. Both sides confirmed that the main training will be conducted in Japan by 
Japanese trainers and On-the-Job Training (OJT) at each GENCOs' thermal 
power station as well as trainings at WEA will be conducted in Pakistan by 
instructors who participated in the trainings in Japan. 
Pakistan side requested the Team that, at the conclusion of each training, 
GHCL/GENCOs top management also be invited in the concluding sessions 
to get briefing on the training received by the participants. The Team agreed 
to consider it. 

3. MOWP explained that MOWP will coordinate between WAPDA and GHCL 
towards the achievement of the Project Purpose on the PDM, and if 
necessary, will adjust the interests among them. 

4. Both sides agreed that WEA and GHCL will nominate candidates for 
instructor based on criteria prepared by the Project and JICA and Experts will 
make the selection by conducting screenings. 

5. Both sides agreed that WEA and GENCOs will make a necessary 
arrangement to secure Action Plans to be implemented based on the Project 
Design Matrix attached in the RID. 

6. WAPDA and GHCL agreed to take possible measures to secure the 
sustainability of the Project such as the arrangement of attractive incentive to 
instructors. 

7. Both sides agreed that operational costs such as daily allowance, 
accommodation and travel cost etc. in Pakistan will be provided by WEA and 
GENCOs for their own personnel. 

8. Since WAPDA has the role of conducting trainings for generation and will 
continue trainings for GENCOs, WAPDA requested GHCL to fill up the vacant 
posts of generation instructors at WEA at the earliest or allow WAPDA to 
recruit instructors from open market. 

9. WAPDA raised the issue that training facilities at WEA should be upgraded to 
disseminate obtained knowledge and technical skills to GENCOs and 
requested up-gradation of existing equipment like simulators, PLC (program 
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logical control) etc .. JICA explained that it is difficult to mobilize training 
facilities within the Project; however concrete needs would be specified 
through the implementation of the Project for the future up-gradation of WEA 
by WAPDA/GHCL. 

10. Details of the training in Japan will be determined by JICA and Experts based 
on the result of the detailed planning survey conducted in 2016. 

END 
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Plan of Operation 
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Annex 3 Project Organization Chart 

JICA HQ 

JICA Pakistan Office 
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-------------------------, 
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Project Director: 
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Annex 4 Proposed members of Joint Coordinating Committee 

1. Functions 

The Joint Coordinating Committee (JCC) will be held at least once a year or 

whenever necessity arises. The functions of the JCC are as follows; 

(1) To supervise the annual work plan of the project in line with the Plan of 

Operation. 

(2) To review the annual and overall progress of the project and to evaluate 

the accomplishment of the annual targets an achievement of the 

objectives. 

(3) To find out proper ways and means for solution of the major issues arising 

from or in connection with the project. 

2. Composition of the Committee 

(1) Chairperson: 

Joint Secretary (Transmission) of Ministry of Water and Power (MOWP) 

(2) Members: 

a. Pakistan side 

- Project Directors 

- Project Managers 

Other concerned member(s) of WAPDA Engineering Academy 

(WEA) and GENCO Holdings Company Ltd. (GHCL) 

b. Japanese side 

- Short-term Visiting Experts 

- Representative(s) of JICA Pakistan Office 

- Other concerned member(s) of JICA 

Note: Official(s) of the Embassy of Japan may attend the JCC as observer(s). 

Other staff of related department of MOWP and relevant Ministry(s) may 

be invited upon mutual consent by both sides, when necessary. 



 

 

 

 

 

 

 

 

 

 

(2) Minutes of Meeting for Amendment of R/D   



Section Officer (Japan) 
Phone:051-9201805 
Fax: 051-9104016 

No. 4(409)Japan-l/2016 

Government of Pakistan 
Ministry of Economic Affairs 

****** 

Islamabad the October 5, 2020 

Subject: Minutes of Meeting {MoM) for Amendment in the Record of Discussion 
(RID) for the Project for Capacity Building and 
Strengthening of Thermal Power Generation Operation & Maintenance. 

Dear Mr. Ahmed, 

This is with reference to your email dated September 3, 2020 on the above 

subject. 

2. Please find enclosed copy of amendment of the Record of Discussions, for "The 

Project for Capacity Building and Strengthening of Thermal Power Generation Operation & 

Maintenance" duly signed by Joint Secretary (Japan), Ministry of Economic Affairs, for 

necessary action. 

Mr. Imran Ahmed, 
Team Leader Energy / 
Sr. Programme Officer 
JICA Pakistan Office, 
Islamabad. 

Yours sincerely, 

(MuhammadM 



-~-------- ----

MINUTES OF MEETINGS 
BETWEEN 

JAPAN INTERNATIONAL COOPERATION AGENCY 
AND 

MINISTRY OF ENERGY (POWER DIVISION) OF THE ISLAMIC REPUBLIC OF PAKISTAN 
AND 

GENCO HOLDING COMPANY LIMITED 
FOR AMENDMENT OF THE RECORD OF DISCUSSIONS 

ON 
THE PROJECT FOR CAPACITY BUILDING AND STRENGTHENING OF THERMAL 

POWER GENERATION OPERATION & MAINTENANCE 

The Japan International Cooperation Agency (hereinafter referred to as "JICA"), 
Ministry of Energy (Power Division) of the Islamic Republic of Pakistan (hereinafter referred 
to as "MOE") and GENCO Holding Company Limited (hereinafter referred to as "GHCL"), 
which is the main counterpart of the Project hereby agree that the Record of Discussions on 
The Project for Capacity Building & Strengthening of Thermal power Generation Operation & 
Maintenance signed on 22nd May, 2017 will be amended as follows; 

1. Overall 
Before Amended Version 
WAPDA Engineering Academy (hereinafter GENCO Holding Company Limited 
referred to as "WEA") and GENCO (hereinafter referred to as "GHCL"), the 
Holdings Company Ltd (hereinafter counterpart to JICA, will be responsible for 
referred to as "GHCL"), the counterpart to the implementation of the Project in 
JICA, will be responsible for the cooperation with JICA 
implementation of the Project in 
cooperation with JICA 
Reason: Due to continuing development of GENCOs' Training Centers, sufficient 
capacity has been established to carry out trainings related to thermal power plants at 
these Training Centers. Consequently, trainings of thermal power plants' personnel from 
WEA Faisalabad has been seized/discontinued by GENCOs. 

2. Duration of the Project 
Before Amended Version 

- -
AQQendix 1 II. 4 . Duration AQQendix 1 II. 4. Duration 
Three (3) years from the first arrival of JICA Four (4) years and four (4) month from the 
expert(s) first arrival of JICA expert(s) 
Reason: In order to secure sufficient time to develop GENCOs' training abilities by using 
the equipment (Vibration analysis demonstrator, Non-destructive inspection 
demonstrator) to be provided under this project, the duration need to be extended by 
above period. 

The parties acknowledge and agree that this Minutes of Meetings may be executed by 



_ electronic signature, which is considered as an original signature for all purposes and has 
the same force and effect as an original signature. "Electronic signature" includes faxed 
versions of an original signature or electronically scanned and transmitted versions (e.g., via 
pdf) of an original signature. 

This amendment will become effective as of the signature date. 

Annex 1 : Record of Discussions (signed on 22nd May, 2017) 
Islamabad, ( o2- / ro / .>1>"9 

FUR UT AS~geki · ::s: 
Chief Representative 
JICA Pakistan Economic Affairs Division, 

Ministry of Economic Affairs 

Zaf r Abbas 
J int Secretary 

inistry of Energy (Power Division) 

Muhammad lmran -t..• fJ 
Chief Executive Office,..... 
GENCO Holding Company Limited 

--
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Record of Dispatched JICA Short-term Experts 

  



Record of Dispatched JICA Short-term Experts 

 

JICA Short-term experts who engaged in this Project, their dispatch periods and assigned period 

(MM) (Activity in Pakistan) are as follows.  

 

Expert Title / Responsibility Name 

Dispatch periods to Pakistan 

(Travelling days to/ 

from Pakistan are included.) 

Assigned 

period 

(M/M) 

Chief Adviser / 

Thermal power generation 

(Operation & Maintenance) 

Hiroki Hirahata 

12th Nov. - 25th Nov. 2017 (14 days) 

2nd Sep. - 15th Sep. 2018 (14 days) 

30th Sep. - 12th Oct. 2019 (13 days) 

1.37 

Thermal power generation 

(Operation & Maintenance) 

Tooru Kawai 12th Nov. - 25th Nov. 2017 (14 days) 0.47 

Akira Kozakai 30th Sep. - 12th Oct. 2019 (13 days) 0.43 

Thermal power generation 

(Mechanical Maintenance) 

Shigeru Yoshitake 2nd Sep. - 15th Sep. 2018 (14 days) 0.47 

Yoshihiro Doi 

12th Nov. - 25th Nov. 2017 (14 days) 

2nd Sep. - 15th Sep. 2018 (14 days) 

30th Sep. - 12th Oct. 2019 (13 days) 

1.37 

Thermal power generation 

(Electrical Maintenance) 

Haruaki Furukawa 
12th Nov. - 25th Nov. 2017 (14 days) 

2nd Sep. - 15th Sep. 2018 (14 days) 
0.93 

Hidenobu Ichioka 30th Sep. - 12th Oct. 2019 (13 days) 0.43 

Thermal power generation 

(Control & Instrumentation 

Maintenance) 

Yuuki Obe 

12th Nov. - 25th Nov. 2017 (14 days) 

2nd Sep. - 15th Sep. 2018 (14 days) 

30th Sep. - 12th Oct. 2019 (13 days) 

1.37 

(Total)  6.84 
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(1) Minutes of Meeting for the 1st JCC 
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(2) Minutes of Meeting for the 2nd JCC 

  



 

 

 

MINUTES OF MEETING  

FOR  

THE SECOND JOINT COORDINATION COMMITTEE (JCC)  

ON  

THE PROJECT FOR CAPACITY BUILDING AND STRENGTHENING OF  

THERMAL POWER GENERATION OPERATION & MAINTENANCE  

BETWEEN  

JAPAN INTERNATIONAL COOPERATION AGENCY  

AND  

THE ISLAMIC REPUBLIC OF PAKISTAN 

 
Japan International Cooperation Agency (hereinafter referred to as "JICA") and 
the Ministry of Energy of the Government of the Islamic Republic of Pakistan 
(hereinafter referred to as "MOE") and relevant organizations held the second 
Joint Coordination Committee (hereinafter referred to as “JCC”) on the Project for 
Capacity Building and Strengthening of Thermal Power Generation Operation 
and Maintenance (hereinafter referred to as "the Project"). 
 
The second JCC on the Project was held on 14th September 2018, at GENCO 
Holding Company, Ltd. (hereinafter referred to as “GHCL”), Islamabad. As a 
result of discussions on the second JCC Meeting, the Japanese side and the 
Pakistan side have confirmed the main items described in Annex. 
 
 

Islamabad, 14th September, 2018 
 
 

 
 
 
                                    
Yoshihisa Onoe 
Senior Representative 
JICA Pakistan office 
 
 
 
                                    
Hiroki Hirahata 
Chief Advisor 
JICA Expert Team 

 
 
 
                                  
 
 
Ministry of Energy 
 
 
 
                                  
Muhammad Imran 
Chief Executive Officer 
GENCO Holding Company, Ltd 
 
 
 
                                  
Riffat Ara Qureshi 
General Manager (Training) 
Water and Power Development 
Authority 
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ANNEX 

 
1. Progress of the Project 

The JICA Expert Team has explained the Work Flowchart, overall schedule , 
the progress made after the first JCC meeting including the first training 
courses in Japan implemented from February to April 2018, and the 
upcoming activities based on Attachment 2. The JICA Expert Team 
requested close collaboration from the Pakistan side for the implementation 
of project activities, including nomination of training candidates, 
implementation and monitoring of Action Plans, support for follow up survey 
by the Team. 
The Pakistan side acknowledged the contents of the explanation and agreed 
to meet the request from the JICA Expert Team. 

 
2. Result of the Second Mission 

(1) Outline of the Mission 
The JICA Expert Team implemented its second mission on Pakistan from 3rd 
to 14th September 2018, to achieve the below purposes; 
 
 Reviewing O&M training activities at TPPs implemented by JICA-

trained engineers & technicians, 
 Grasping current situation of O&M, and identifying training needs, 
 Mutual agreement on O&M training program in Japan JAN/FEB 

2019, 
 Mutual agreement on selection criteria for next participants 

(engineers & technicians), 
 Proposing O&M training equipment 

 
The JICA Expert Team made a brief explanation of current situation of each 
topics 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 follow. Pakistan side took note of it. 
 
 JICA-trained engineers and technicians implemented their Action 

Plans on schedule and their activities helped thermal power stations 
(hereinafter referred to as “TPS”) in Pakistan to improve the O&M 
capacity. 

 The training materials in Japan were suitable for beginners, junior & 
poor-skilled members. 

 JICA trained participants have held lectures not only in his own TPS 
but also in Faisalabad work shop. 
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(3) Current situation of O&M and Training needs 
The JICA Expert Team explained their understanding on the current situation 
of O&M, and identified training needs in Pakistan as follows. Pakistan side 
confirmed the contents. 

 
   (Current Situation) 
 Based on the policy of Pakistan government to put more focus on 

renewable energy and on utilization of private sector, no new induction 
of engineers/technicians has been allowed for GENCOs around for 8 
years (no plan of induction training) 

 In WEA, 5 dedicated instructors dispatched by GHCL conduct 
refresher training courses for engineers through only lecture, while 
often implementing site visit on the workshop of Faisalabad TPS (no 
practical exercise). 

 At this moment, WEA cannot enjoy the knowledge & skill obtained in 
Japan because no WEA-instructors were selected as participants of 
the 1st O&M training in Japan. 
 

(Training Needs) 
 GHCL requests the 2nd O&M training in Japan should be not 

advanced mechanical but other field, especially electrical, in terms of 
covering all the fields of Thermal Power for 3 years. 

 GHCL has O&M training needs for electrical field as well as 
mechanical in each TPS. 

 In accordance with GHCL’s request, JICA experts make the best 
endeavor to reflect training needs on the 2nd training in Japan, and to 
keep the level as much as possible. 

 
(4) Recommendation on Future Steps for HRD Enhancement 

Based on the result of the mission, JICA Expert Team recommended the 
measures for enhancing Human Resource Development (hereinafter 
referred to as “HRD”) for O&M of TPS as follows. The Pakistan side took 
note of it, and both sides agreed that the activities under the Project shall be 
carried out in the way consistent with these recommendations. 
 
(Precondition) 
 Refresher courses in training centers (WEA/Guddu) and HRD activities 

in each TPS should be the focus in strengthening HRD capacity in 
thermal power sector, while induction training should be carried out on 
necessity basis. 

 
(Refresher Courses) 
 Contents of training program and lecture contents always need to be 

reviewed and upgraded, so that they match the fluctuating needs of 
generation companies (including IPPs). 

 While it is natural that refresher courses for middle class officer/staff put 
focus on theoretical aspects, some practical exercise could be beneficial 
for trainees as supplemental. 

 Frequency of training is very limited while duration seems sufficient. 
Therefore, giving more frequent opportunities of training with shorter 
duration is recommended. 
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 Job rotation of the dedicated instructors in WEA and Guddu T/C should 
be short term (ex. 3 years), because the instructors should not be 
remote from TPS for long term. This would enhance interaction between 
training centers and TPSs. 

 
(HRD Activities in each TPS) 
 Knowledge sharing among colleagues should be official assignment of 

officers/staff, especially those who have chance to participate in special 
program including training in Japan under this Project. 

 Knowledge sharing activities by officers/staff should be included in 
performance evaluation/assessment by management. 

 
(Induction Training) 
 Consistency between the timeline for shrinking generation capacity of 

GENCOs and the outlook on work force of GENCOs should be carefully 
examined in long term. 

 Possibility to contribute more aggressively on HRD in private sector 
(IPP) should be considered. 

 
3. Action Plan 

(1) Purpose of Action Plan 
The both sides confirmed that the Action Plans for improving HRD for O&M 

of TPS shall be formulated and implemented under the Project. Action Plan 
includes analysis on current issues and causes, concrete activities to be 
implemented in different stages, timeframe, persons in charge, possible 
obstacles or conditions, and etc. In this Project, Action Plans are expected to 
be formulated for the purpose of; i) improvement of refresher courses 
conducted on training centers (WEA or Guddu), or ii) improvement of on-site 
HRD activities conducted on each TPS. 

 
(2) Roles and Duties on Action Plan 

The both sides confirmed the roles and the duties of each stake holders on 
monitoring of Action Plans as follows; 
 Participants of Training in Japan  

- Drafting Monitoring Report to be submitted to JICA Experts 
 Senior Management Officials at organizations to which participants 

belong; 
-Endorsing the Monitoring Report and Submitting it to JICA Experts 

through its focal point 
-Evaluating contribution of the training participants to implementing the 

action plan and sharing the information to JICA Experts 
-Arrange teleconference with JICA Experts on necessity basis 

 JICA Expert Team; 
- Confirm the progress of the action plan implementation based on the 

Monitoring Report 
Arrange teleconference with counterpart organizations on necessity 

basis to follow up more in detail 
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4. Second Counterpart Training in Japan 
(1) Schedule 

The second Counterpart Training in Japan is tentatively planned from 6th 
January to 9th February 2019 for Engineers, and from 6th to 26th January 
2019 for Technicians. (From arrival to departure on Japan) 

 
 

(2) Overall Contents 
The both sides confirmed that the overall tentative contents of the second 
training in Japan would be as follows; 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The contents of the training include both general subjects related to O&M of 
TPS (ex. Quality Management, Safety) and technical subjects (ex. Vibration, 
Control Circuit). 
The both sides agreed to make further discussion to decide the main targets 
of technical subjects in the third (final) year.  
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(3) Participants 
The both sides agreed that the eligible participants for the second training in 
Japan shall be as follows; 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

*1: Lecture will be made in Japanese and translated to Urdu. Course materials will 
be prepared in English, and participants are expected to prepare job reports and 
action plans in English. Therefore participants are expected to be familiar with 
written English at least. 

 
The both sides confirmed that the participants are expected to make Action 
Plans described above to improve capacity of O&M of TPS. In this regard, 
Japanese side requested the Pakistan side to nominate participants who are 
capable of drafting Action Plans and also spreading their knowledge to other 
O&M staff in each TPS. 
The members of JCC shall closely coordinate to follow up and supervise the 
implementation of these Action Plans. Project Directors and Project 
Managers are requested to provide reports to the JICA Expert Team on the 
result of the implementation of the Action Plans. 

 
(4) Nomination date 

The both sides confirmed the nomination deadline for this second training is 
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15th November 2018, assuming that GI from JICA Expert Team shall be 
issued by 1st October 2018. After the nomination from the Pakistan side, the 
Japanese side will confirm the participants for the second training within 1 
week. 

 
5. Provision of O&M training equipment 

JICA Expert Team explained three candidates for proving O&M training 
equipment, the first was “plant operation simulator”, the second was 
“vibration analysis demonstrator” and the third was “Non Destructive 
Inspection Demonstrator”. JICA Expert Team explained each training 
conditions briefly and provided the detail training conditions of each 
candidate to the Pakistan side.   
At the request of JICA expert team, Pakistan side shall clarify the needs 
about provision of O&M training equipment. 
 

6. Participation in the Training by Management and Supervising Officers 
The Pakistan side requested the visit on Japan by management and 
supervising officers to get briefing on the training received by the participants, 
so that they can supervise and support the training participants 
implementing the Action Plans surely and smoothly after they come back to 
each Thermal Power Station. 
The both sides agreed to discuss further on the timing, participants and 
contents of the possible invitation program so that the opportunity would be 
fully beneficial for the implementation of the formulated Action Plans, and for 
achievement of the Project Purpose. 

 
7. Project Monitoring Sheet 
    The both sides confirmed the contents of the Project Monitoring Sheet Ver. 

1 as Attachment 5. 
 
8. Monitoring Indicator 

Regarding Project Design Matrix (PDM) agreed on the Record of 
Discussion dated 22nd May, 2017, JICA Expert Team proposed to revise 
the Monitoring Indicator so that it could grasp the progress of the Project 
more appropriately. The draft of revised PDM shall be proposed by JICA 
Expert Team at the time of submission of Project Monitoring Sheet Ver. 2, 
which is planned on April 2019. 

 
9. Request from JICA Expert Team 

(1) Regular training report from some of JICA-trained technicians in Guddu 
TPS and Jamshoro TPS 

 
 
 

Attachment 1 Attendance List  
Attachment 2 Presentation Materials 
Attachment 3 Introduction provision of O&M training equipment (“plant 

operation simulator” and “vibration analysis demonstrator”) 
Attachment 4  Minutes of Meetings during the Mission 
Attachment 5 Project Monitoring Sheet Ver. 1 
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(3) Minutes of Meeting for the 3rd JCC 

  



 

 

 

MINUTES OF MEETING  

FOR  

THE THIRD JOINT COORDINATION COMMITTEE (JCC)  

ON  

THE PROJECT FOR CAPACITY BUILDING AND STRENGTHENING OF  

THERMAL POWER GENERATION OPERATION & MAINTENANCE  

BETWEEN  

JAPAN INTERNATIONAL COOPERATION AGENCY  

AND  

THE ISLAMIC REPUBLIC OF PAKISTAN 

 
Japan International Cooperation Agency (hereinafter referred to as "JICA") and 
the Ministry of Energy of the Government of the Islamic Republic of Pakistan 
(hereinafter referred to as "MOE") and relevant organizations held the third Joint 
Coordination Committee (hereinafter referred to as “JCC”) on the Project for 
Capacity Building and Strengthening of Thermal Power Generation Operation 
and Maintenance (hereinafter referred to as "the Project"). 
 
The third JCC on the Project was held on 11th October 2019, at GENCO Holding 
Company, Ltd. (hereinafter referred to as “GHCL”), Islamabad. As a result of 
discussions on the third JCC Meeting, the Japanese side and the Pakistan side 
have confirmed the main items described in Annex. 
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1 

 

ANNEX 

 
1. Progress of the Project 

The JICA Expert Team has explained the Work Flowchart, overall schedule, 
the progress made after the second JCC meeting including the second 
training courses in Japan implemented from January to February 2019, and 
the upcoming activities based on Attachment 2. The JICA Expert Team 
requested close collaboration from the Pakistan side for the implementation 
of project activities, including nomination of training candidates, 
implementation and monitoring of Action Plans, support for follow up survey 
by the JICA Expert Team. 
The Pakistan side acknowledged the contents of the explanation and agreed 
to meet the request from the JICA Expert Team. 

 
2. Results of the Third Mission 

(1) Outline of the Mission 
The JICA Expert Team implemented its third mission on Pakistan from 30th 
September to 11th October 2019, to achieve the below purposes; 
 
 Reviewing O&M training activities at TPSs implemented by JICA-

trained engineers and technicians, 
 Grasping the current situation of O&M at TPSs, and confirming the 

O&M training subjects, 
 Mutual agreement on O&M and HRD training program in Japan 

January/February 2020, 
 Mutual agreement on selection criteria for next participants 

(management, engineers and technicians), 
 Proposing O&M training equipment 

 
The JICA Expert Team made a brief explanation of current situation of each 
topic based on Attachment 2.  
 

(2) Results of the review of Action Plan Implementation 
The JICA Expert Team explained the results of review of Action Plan 
implementation as follow. Pakistan side took note of these. 
 
(Results of the review of Action Plan Implementation) 
 JICA-trained engineers and technicians have implemented their Action 

Plan almost as previously arranged with support from management, 
and a series of their dissemination activities can help to improve the 
O&M capacity at TPSs. 

 Safety culture and mind at their workplace are now being improved 
through implementation of their Action Plan, but it seems to take time 
to fully establish them, so the continuous effort is important. 

 JICA-trained engineers and technicians have disseminated their 
knowledge and skills to their colleagues by utilizing training materials 
provided by the JICA Expert Team, and the some training subjects 
such as “boiler water quality control” was effective among the training 
course in Japan. 
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 In terms of more effective dissemination to other colleagues at TPSs, 

some of them requested the JICA Expert Team to install the same 
O&M training equipment as had been used at O&M training in Japan. 

 The O&M training in Japan had improved their attitude, way of thinking 
and approach to problem as follows: 

 Engineers started keeping record of troubles. 
 Engineer implemented dissemination activity not only for staffs of his 

own TPS, but also for staffs of other TPSs (e.x. Jamshoro to Kotri). 
 Technicians keep maintenance tools and parts tidy and in order 

during overhaul work. In addition, time management has been 
improved through Japanese culture and O&M training in Japan. 

 Technicians made original maintenance reports for repair work 
related to equipment without OEM manuals, in terms of 
effectiveness of the similar work. 

 
(3) Current situation of O&M 

The JICA Expert Team conducted Issue Analysis as main topic at the 
second batch O&M training in Japan. 
For the purpose of realizing proper maintenance of TPSs, considering each 
difference between ideal and actual conditions item by item, every 
participants tried to clarify the countermeasures through internal discussion 
while being supported by the JICA Expert Team. 
In the Mission the JICA Expert Team reconfirmed Issue Analysis and 
discussed current situation. 
 
The JICA Expert Team would like to request Pakistan side for the further 
understanding and continuous support for Action Plan implemented by 
JICA-trained engineers and technicians. 
 
 Coordinating Engineers and Technicians work to implement their Action 

Plan as planned. 
 Reinforcing Action Plan implementation through O&M training 

equipment provided by JICA: Vibration analysis demonstrator and NDI 
demonstrators. 

 
(4) Suggestion of Training target 

The JICA Expert Team explained more suitable O&M condition through 
the Mission as follows: 
 
 Based on the result of site survey and the needs of Pakistan side, the 

JICA Expert Team will focus on general contents, especially I&C 
(Instruments and Control) Maintenance as next O&M training; 

 The JICA Expert Team consider that the subjects related to Balance 
of Plant (BOP) control can contribute to enhance I&C maintenance 
skills for the following reasons; 
 BOP control has common contents regardless of the 

manufacturer while main control system is quite different in 
design concept, logic, etc. depending on the manufacturers; 
and 
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 Through site survey in TPSs of Pakistan, JICA expert 
recognized that there was still room for improvement in basic 
skills of I&C including BOP control. 

 For realizing more effective capacity building for O&M at TPSs and 
developing training plan to effectively utilize the training equipment, 
management in charge of HRD is strongly expected to participate in 
next HRD training in Japan and recognize the issue to be solved.  

 
 
3. Third Counterpart Training in Japan 

(1) Schedule 
The third Counterpart Training in Japan is tentatively planned from 26th 
January 2020 to 1st February 2020 for Management, from 13th January to 
15th February for Engineer, and from 13th January to 1st February 2020 for 
Technician. (From arrival to departure on Japan) 

 
(2) Overall Contents 

The both sides confirmed that the overall tentative contents of the third 
training in Japan would be as follows; 
 
(For Management) 

Training 

Course 
Main Purpose Important Points 

Course 

Orientation 

To grasp outline of HRD training 

course. 

Motivating management to participate 

in this HRD training course. 

Job Report 

Presentation 

To grasp actual condition of HRD in 

Pakistan. 

Utilizing actual condition in Pakistan 

on HRD issue analysis. 

Site Visit on 

KANSAI’s 

TPS 

To grasp the latest condition and how 

to manage the latest TPS directly. 

Suggesting an example of ideal 

condition (TPSs) on HRD issue 

analysis. 

Site Visit on 

Training 

Center 
(For Engineer 

& Technician) 

To grasp roles & responsibilities of 

T/C directly and encourage engineers 

and technicians during next O&M 

training. 

Suggesting an example of ideal 

condition (T/C for technicians) on 

HRD issue analysis. 

Develop 

Training Plan to 

effectively 

utilize Training 

Equipment  

To make a feasible & effective 

training plan like how to use training 

equipment that will be provided by 

JICA. 

Maximizing the effectiveness of 

training equipment considering the 

actual condition of O&M training in 

Pakistan. 

HRD Issue 

Analysis 

To analyze current issues & causes 

related to HRD in Pakistan 

Considering each difference between 

actual/ideal condition item by item, 

and identifying the countermeasure. 

Action Plan 

Presentation 

To make effective action plan to 

improve HRD situation in Pakistan 

Implementing action plan as 

scheduled. (inc. Training Plan on how to 

use O&M training equipment provided by 

JICA) 
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(For Engineer and Technician) 
 Engineer Technician 

General 

Introduction of the latest technology in 

TPS (inc. USC) 

Introduction of the latest technology in 

TPS (inc. USC) 

Experience-based Safety Training Experiential Safety Training 

Human Resource Development Experiential Quality Training 

Quality Management Prevention of Accidents and Disasters 

Thermal Efficiency Management Occupational HSE (especially Safety) 

Tool Box Meeting (for Safety) Tool Box Meeting (for Safety) 

Lessons Learned from Accidents 

 Human Error Prevention 

Effective Maintenance for Quality 

Electric Power  Infrastructure 

I&C 

Maintenance 

Monitoring Device Monitoring Device 

Pneumatic Control Valve and Accessories Pneumatic Control Valve and Accessories 

Copper Tube Processing and Terminal 

Treatment 

Copper Tube Processing and Terminal 

Treatment 

Sequence Control Sequence Control 

Tuning of PID Control Tuning of PID Control 

Turbine Supervisory Instrument 

(Vibration Meter, Eccentricity Indicator, 

Differential Expansion Indicator, Shaft 

Position Indicator, Speed Indicator)  

Basic Training of Vibration (Balancing) 

GTCC Control 

Site Visit 
Site Visit on TPS Site Visit on TPS 

Site Visit on Manufacturer’s factory Site Visit on Manufacturer’s factory 

JICA Original 
Issue Analysis Issue Analysis 

Methodology to Formulate Action Plan Methodology to Formulate Action Plan 

 
 

The contents of the training include both general subjects related to O&M of 
TPS (ex. Quality Management, Safety) and technical subjects (ex. 
Sequence Control, Monitoring Device). 
The both sides agreed on the purpose of the training subjects. 
 

(3) Participants 
The both sides agreed that the eligible participants for the third training in 
Japan shall be as follows; 
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(For Management) 

Items Qualification (Management) 

Number 4 persons 

Training 

Term 
About 1 week 

Current 

Duties 

Be a management level officer working for GHCL, GENCOs, whose 

assignment are closely related to the project activity, such as: 

 Person in charge of Technical HRD at GHCL and GENCOs 

(especially Guddu T/C and Muzaffargarh T/C) 

Required 

Condition 

Management who can formulate the effective Action Plan and willing to / 

have an authority to make a substantial contribution to improvement of 

GENCO’s technical HRD, and can make feasible and effective Training 

Plan, including how to utilize Training Equipment provided by JICA 

Language Have a competent command of spoken and written English. 

Health 
Must be in good health, both physically and mentally, to participate in the 

program in Japan. 

 
 

(For Engineers and Technicians) *1 

Items Qualification (Engineer) Qualification (Technician) 

Number 8 persons 8 persons 

Training 

Term 
About 5 weeks About 3 weeks 

Current 

Duties 

Be a leading engineer working on 

thermal power plants, and has 

expertise related to I&C 

engineering in TPSs, who are 

capable to be instructors to train 

other engineers. 

Be a leading technician working 

on thermal power plants, and has 

expertise related to I&C work in 

TPSs, who are capable to be 

instructors to train other 

technicians. 

Experience in 

the relevant 

field 

Middle-class* engineers and technicians in charge of O&M in TPSs. 

*Ideally, engineers & technicians have experience in TPSs including 

GTCC. 

Language 
Have a competent command of 

spoken and written English. 
None*2 

Health 
Must be in good health, both physically and mentally, to participate in 

the program in Japan. 

Undertaking 

of  

Participants 

 Read through “General Information” (GI) of the training to be 

issued by JICA, and understand the contents 

 Draft the action plan of his/her organization during the course, and 

to explain the contents to his/her higher authorities for their 

endorsement 

 Make effort to disseminate the knowledge obtained in Japan after 

coming back to Pakistan 
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Undertaking 

of  

Mother 

Organizations 

 Allow the participants to draft the action plan of the organization, 

and to let them explain the contents to the higher authorities for 

endorsement 

 Implement the action plan 

 Provide information regarding action plan monitoring to the JICA 

Expert Team through focal points of each organization 

 Evaluate the contribution of the participants on HRD/knowledge 

sharing in their organization, and provide information to the JICA 

Expert Team through focal points 

Notice:  

For efficient dissemination of the knowledge, instructors in Training Centers with I&C expertise, 

or candidates for these posts are most welcomed. 

*1: JICA Expert Team may refuse the application of candidates who deviate from the criteria. 

*2: Lecture will be made in Japanese and translated to English or Urdu. Course materials will be 

prepared in English, and participants are expected to prepare job reports and action plans in 

English. 

 

The both sides confirmed that the participants are expected to make Action 
Plans described above to improve capacity of O&M of TPS. In this regard, 
Japan side requested the Pakistan side to nominate participants who are 
capable of drafting Action Plans and also disseminating their knowledge and 
skills to other colleagues in each TPS. 
And also the both sides confirmed that the participants of managements are 
expected to make Action Plans described above to improve capacity of O&M 
HRD in TPS, and to make feasible and effective Training Plan, including how 
to utilize Training Equipment provided by JICA. In this regard, Japan side 
requested the Pakistan side to nominate participants who are in charge of 
HRD at GHCL, GENCOs (especially Guddu T/C and Muzaffargarh T/C). 
 
The members of JCC shall closely coordinate to follow up and supervise the 
implementation of these Action Plans. Project Directors and Project 
Managers are requested to provide reports to the JICA Expert Team on the 
result of the implementation of the Action Plans. 

 
(4) Nomination date 

The both sides confirmed the managements, engineers and technicians 
nomination deadline for this third training is 11th November 2019, assuming 
that GI from the JICA Expert Team shall be issued by 23rd October 2019. After 
the nomination from the Pakistan side, the Japan side will confirm the 
participants for the third training within 1 week. 

 
(5) Observance of the application deadline 

The training in the last two times had to be changed the entire schedule 
backward because the submission of application documents was delayed 
from the Pakistan side. JICA pointed out that the third training will not allowed 
to change the schedule due to having trouble of external 
lecturer/organizations and logistic rearrangements (e.g. air flight booking. 
hotel reservations, transportation arrangements). Pakistan side agreed to 
keep the deadline strictly for smooth implementation of training. 
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5. Provision of O&M training equipment 
The JICA Expert Team made an explanation about provision of O&M training 
equipment based on Attachment 2. 
The both sides finally agreed that Case 3 (i.e. one (1) set of vibration 
analysis demonstrator along with four (4) sets of NDI demonstrator) was the 
best option to train engineers & technicians of GENCOs for fulfilling 
prevailing O&M requirements of GENCOs. 
Pakistan side made feasible Training Plan, including; 
 Training courses in which O&M training equipment is fully utilized (i.e. 

who, to whom, for what, when, where and how), and 
 Training schedule in which O&M training preparation and the follow-up 

process after installation are described 
 
At the request of the JICA Expert Team, Pakistan side shall develop the 
Training Plan through discussion at next HRD training in Japan. 

 
 
6. Project Monitoring Sheet 

The both sides confirmed the contents of Monitoring Indicator and the Project 
Monitoring Sheet Ver. 3 as Attachment 3. 

 
 
Attachment 1 Attendance List  
Attachment 2 Presentation Materials 
Attachment 3 Project Monitoring Sheet Ver. 3 
Attachment 4  Minutes of Meetings during the Mission 
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(4) Minutes of Meeting for the 4th JCC 

  



MINUTES OF MEETING 
FOR 

THE FOURTH JOINT COORDINATION COMMITTEE (JCC) 
ON 

THE PROJECT FOR CAPACITY BUILDING AND STRENGTHENING OF 
THERMAL POWER GENERATION OPERATION & MAINTENANCE 

BETWEEN 
JAPAN INTERNATIONAL COOPERATION AGENCY 

AND 
THE ISLAMIC REPUBLIC OF PAKISTAN 

The Japan International Cooperation Agency (hereinafter referred to as "JICA") 
and the Ministry of Energy of the Government of the Islamic Republic of Pakistan 
(hereinafter referred to as "MOE") and relevant organizations held the fourth Joint 
Coordination Committee (hereinafter referred to as "JCC") on the Project for 
Capacity Building and Strengthening of Thermal Power Generation Operation 
and Maintenance (hereinafter referred to as "the Project"). 

The fourth JCC on the Project was held on 19th November 2020, through video 
conference chaired by Mr. Ahmad Taimoor Nasir. As a result of discussions on 
the fourth JCC Meeting, the Japanese side and the Pakistan side have confirmed 
the main items described in Annex. 

Signed this (DD/MMNYYY) : 22 I /2. J 2020 

Mr. YUZURIO Susumu 
Senior Director 
Energy and Mining Group 
Infrastructure Management Division 
Japan International Cooperation Agency 

Habara Hidefumi 
Chief Advisor 
JICA Expert Team 

Ahmad~a~ 
Joint Secretary 
Ministry of Energy (Power Division) 

Muhammad lmran 
Chief Executive Officer 
GENCO Holding Company, Ltd 



ANNEX 

1. Progress of the Project 
The JICA Expert Team and GENCO Holding Company, Ltd (hereinafter 
referred to as "GHCL") explained the progress of the Project using 
presentation report as attachment 2. Both sides agreed that th~roject 
purpose have almost achieved considering monitoring indicators such as 
improvement of training contents. However, the output 3, "training as well as 
OJT at GENCOs are improved.", were negatively affected due to 
unexpected disruption caused by the Covid-19 pandemic since activities 
relevant to the output were supposed to be carried out mainly in the last half 
of the Project. The Project members confirmed that: 

About 54% of trainees (engineers and technicians) who participated in 
the training in Japan could not implement a part of the Action Plan 
prepared by engineers and technicians who have participated in 
engineering and technical trainings in Japan. 
The implementation of the Human Resource Development Action Plan 
(hereinafter referred to as HRD Action Plan), which was developed by 
managers who have participated in management trainings in Japan, was 
in progress. 

The HRD Action Plan constitutes an integral part of the Project, and its 
execution plays crucial roles in enhancing impact and sustainability of the 
Project. Though the Project members, both in Japanese side and Pakistan 
sides, made utmost efforts to continue their activities remotely after this 
March, some of them found it difficult to conduct as planned due to COVID-
19. 

Both sides confirmed that it is necessary for the management of thermal 
power stations (hereinafter referred to as "TPS") to create enabling 
environment, in terms of staffs, finance, and equipment and facilities, for 
proper implementation of the Action Plan as planned in a systematic manner 
in order to further strengthen the training capacity on O&M in TPSs. 

For this purpose, the participants of JCC discussed how to recover the delay 
and deficit of the Project outputs as follows: 

2. Review of Action Plan Implementation 
The JICA Expert Team explained the result of review of Action Plan 
implementation as follows. Pakistan side confirmed the contents. 
(1) Actual Conditions 

✓ Before the pandemic of Covid-19, JICA-trained engineers & 
technicians almost implemented their Action Plan as previously 
arranged with support from management, and a series of their 
dissemination activities can help improve the O&M capacity at TPSs. 

✓ According to the reports from JICA-trained participants, they 
conducted 721 trainings for a total of 5,752 O&M personnel at TPSs. 

✓ The results of questionnaire from those who participated in the 
training conducted by JICA-trained participants shows that the 
training was highly evaluated and improved their O&M ability at TPSs. 

✓ JICA-trained participants disseminated their knowledge and skills to 
1 



their colleagues not only by utilizing training materials provided by 
JICA Expert Team, but also by creating and arranging the materials 
by themselves. 

✓ JICA Expert Team recognize that the training ability in TPSs is 
steadily increasing by using the enhanced training material instead of 
conventional verbal technical transfer. 

✓ One engineer implemented dissemination activity not only for staff of 
his own TPS, but also for staff of other TPSs (e.x. Jamshoro to Kotri). 

✓ The trainings conducted by JICA-trained participants are not limited 
to the lecture, they are provided in a more practical and easy-to
understand way, such as practical training using wasted materials in 
TPS, and OJT style. 

✓ In addition to technical skills, JICA-trained participants also provide 
training on safety and quality learned in the training in Japan. 

✓ Especially for TBM (Tool Box Meeting), this safety measure was 
already incorporated into usual operation in some TPSs, and it 
contributes to raising safety awareness of O&M personnel and 
building safety culture in the workplace. 

✓ The spread of the Covid-19 continues to affect the implementation of 
the Action Plan, but with the utmost efforts of the participants and the 
support from their management, they keep implementing their 
dissemination activities to the extent possible. 

✓ Action Plan made by the participant of the HRD training in Japan, Mr. 
Mushtaq Ahmad, efficiently accelerated the establishment of the 
training center for GENCOs in Muzaffargarh TPS. 

✓ Engineers and technicians who participated in the training in Japan, 
are also assigned to the trainers in this training center. 

✓ On the other hand, some JICA-trained engineers & technicians could 
not perform Action Plan activities satisfactorily due to the spread of 
the Covid-19, their busy work and lack of understanding in their 
colleagues and/or management. 

✓ Regarding the existing training facilities, though the refurbishment of 
new training center is in progress, there is still room for improvement 
in practical training equipment. 

(2) Request from the Project members 
✓ The JICA Expert Team requested the management of 

GHCL/GENCOs (Project Director) for the further understanding and 
continuous support for Action Plan developed by JICA-trained 
engineers & technicians. 
► Coordinating with Engineers/Technicians to implement their 

Action Plan as planned. 
► Promoting the Action Plan implementation through utilizing O&M 

training equipment to be provided by JICA: Vibration analysis 
demonstrator and Non-destructive inspection (hereinafter 
referred to as "NOi") demonstrator. 

The Project Team from the Pakistan side presented the progress of the HRD 
Action Plan including as follows: 

► Enhancement of Training facilities in Regional training center in 
Guddu 

2 



► Establishment of Exclusive training center at TPS Muzaffargarh 
► Development of syllabus for training courses 

They explained the effects and usefulness of the Project and expressed their 
commitment for promoting the Action Plan implementation utilizing the 
practical training equipment (Vibration analysis demonstrator and NOi 
demonstrator) to be provided by JICA for further strengthen the capacity on 
O&M inTPSs. 

3. Analysis of current situation of O&M through Issue Analysis 
The JICA Expert Team explained the result of analysis of current situation for 
further improvement of O&M at TPSs as follows. Pakistan side confirmed the 
contents. 
(1) The JICA Expert Team comprehensively analyzed the O&M issues of 

TPSs in Pakistan and identified the countermeasures (not limited to Action 
Plan). 

(2) As for the O&M issues that JICA-trained engineers & technicians can deal 
with, almost all of the countermeasures are covered by the O&M training 
course in Japan and their Action Plan. 

(3) On the other hand, JICA Expert Team recognize that, through reviewing 
the Project progress, the following points need to be improved. 
✓ GHCL should keep on monitoring the conditions of aging equipment 

of GENCO's power plant, especially increasing cases of vibration 
problem of rotary equipment. 

✓ Organizational issues such as identifying training needs and 
designing trainings curricula, securing budget and equipment for 
practical training, etc. for effective and systematic human resources 
development. Implementation of HRD Action Plan is essential in this 
regard. 

4. Delivery of Training Equipment 
Pakistan side requested the delivery of training equipment be earlier than 
planned. JICA explained that though it would try to hasten the procurement, 
it would be difficult to shorten the duration as the equipment is a made-to
order, thus suppliers need a certain duration to design, manufacture and 
deliver it. The Pakistan side agree to it. 

5. Amendment of Project Design Matrix (PDM) and Plan of Operation 
Based on the Minutes of the Meeting agreed on 2nd October 2020, WAPDA 
Engineering Academy (WEA) is removed from Proje·ct Purpose, Outputs 2, 
Activities 2-5 &3-3, Objectively Verifiable Indicators, Means of Verification 
and Important Assumptions in Project Design Matrix (PDM) and Plan of 
Operation as shown in the Project monitoring sheet of attachment 3. 

6. Next Phase of the Project 
Based on the result of review of action plan and analysis of current situation, 
the Project members confirmed the next phase of the Project as follows: 

✓ Training equipment (Vibration analysis demonstrator and NDI 
demonstrator) will be provided to Pakistan side under this Project. 

✓ In order to secure sufficient time to develop GENCO's training 
abilities by using the equipment, the Project will be extended to March 

3 



2022 by Minutes of Meetings signed on 2nd October 2020. (The 
extended duration may be revised if necessary.) 

JICA Expert Team explained the tentative training plan, the draft schedule of 
the Project and the undertakings by both Japanese and Pakistan side. Both 
sides agreed to proceed the Project accordingly. 

JICA Expert Team also requested MOE to promptly sign the Minutes of 
Meetings of this fourth JCC and the past JCC meetings for smooth progress 
of the Project and MOE agreed that. 

7. Conclusion 
Based on the implementation of the Project for around 3 years, the Project 
members concluded that the Project is practical and effective to improve O&M 
capacity. JICA Expert Team suggested that the Pakistan side implement the 
Action Plan for further improvement of O&M at TPSs with strong support from 
their management. 
The Project members and the Chairperson of JCC also confirmed the 
necessity of the further development GENCO's training abilities by using the 
training equipment to be provided under this Project mentioned above for 
complementing delays and deficit of output originally planned due to the 
Covid-19. 

Attachment 1 
Attachment 2 
Attachment 3 
Attachment 4 

Attendance List 
Presentation Materials 
Project Monitoring Sheet Ver. 5 (draft) 
Minutes of Meetings during the Mission 
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ui
pm

en
t, 

ca
lli

br
at

io
n,

 t
un

in
g,

 t
es

tin
g 

et
c.

(T
) 

A
bo

ut
 4

0%
 o

f 
te

ch
ni

ci
an

s 
ha

ve
 e

no
ug

h 
sk

ill
 

re
ga

rd
in

g 
ev

al
ua

tio
n 

an
d 

m
ai

nt
en

an
ce

 m
et

ho
ds

.

D
iss

em
in

at
io

n 
fr

om
 P

ar
tic

ip
an

ts
 (

E/
T)

 
ab

ou
tN

D
I, 

R
em

ai
ni

ng
 L

ife
 

A
ss

es
sm

en
t, 

ba
la

nc
in

g 
et

c.

Ev
er

y 
pe

rs
on

ne
l c

an
 p

er
fo

rm
 

re
qu

ire
d 

m
ai

nt
en

an
ce

 w
or

k 
w

ith
 q

ua
lit

y 
in

 a
 s

af
e 

m
an

ne
r.

(E
) W

e 
us

ed
 to

 ta
ke

 c
ar

e 
of

 s
af

et
y 

m
ea

su
re

s 
w

hi
le

 c
ar

ry
in

g 
ou

t m
ai

nt
en

an
ce

 w
or

k 
in

 o
rd

er
 to

 
av

oi
d 

an
y 

m
ish

ap
. B

ut
 n

ee
d 

im
pr

ov
em

en
t.

(T
)A

bo
ut

 1
0%

 o
f 

te
ch

ni
ci

an
s 

ca
n 

pe
rfo

rm
 

m
ai

nt
en

an
ce

 w
or

k 
in

 a
 s

af
e 

m
an

ne
r 

an
d 

ab
ou

t 
30

%
 o

f 
te

ch
ni

ci
an

s 
ca

n 
pe

rfo
rm

 it
 in

 a
 q

ua
lit

y 
m

an
ne

r.

D
iss

em
in

at
io

n 
fr

om
 P

ar
tic

ip
an

ts
 (

E/
T)

 
ab

ou
t S

af
et

y/
Q

ua
lit

y 
Tr

ai
ni

ng
 e

tc
.

Be
 a

bl
e 

to
 p

la
n,

 m
an

ag
e 

an
d 

ev
al

ua
te

 th
e 

pl
an

ne
d 

m
ai

nt
en

an
ce

, a
cc

or
di

ng
 to

 th
e 

co
nd

iti
on

s 
of

 e
qu

ip
m

en
t.

(E
) Y

es
, w

e 
ha

ve
 th

e 
ab

ili
ty

.
(T

) 
Te

ch
ni

ci
an

s 
ca

n 
pe

rfo
rm

 w
or

k 
ac

co
rd

in
g 

to
 

th
e 

pl
an

ne
d 

m
ai

nt
en

an
ce

 s
ch

ed
ul

e.

D
iss

em
in

at
io

n 
fr

om
 P

ar
tic

ip
an

ts
 (

E/
T)

 
ab

ou
t M

ec
ha

ni
ca

l, 
El

ec
tr

ic
al

an
d 

C
&

I 
m

ai
nt

en
an

ce
 s

ub
je

ct
s.

It’
s 

po
ss

ib
le

 to
 id

en
tif

y 
ca

us
es

 
w

he
n 

fa
ul

t o
cc

ur
s, 

an
d 

pl
an

 fo
r 

em
er

ge
nc

y 
&

 p
er

m
an

en
t 

m
ea

su
re

.

(E
) 

Y
es

, w
e 

ha
ve

 a
bi

lit
y 

to
 d

ia
gn

os
e 

fa
ul

ts 
an

d 
pl

an
 f

or
 e

m
er

ge
nc

y 
&

 p
er

m
an

en
t 

m
ea

su
re

s.
(T

) 
A

bo
ut

 8
0%

 o
f 

te
ch

ni
ci

an
s 

ca
n 

id
en

tif
y 

ca
us

es
 a

nd
 p

er
fo

rm
 e

m
ar

ge
nc

y
m

ea
su

re
s.

Te
ch

ni
ci

an
s 

re
qu

es
t s

en
io

r 
en

gi
ne

er
s 

to
 p

la
n 

th
e 

pe
rm

an
en

t 
m

ea
su

re
s 

an
d 

se
ni

or
 e

ng
in

ee
rs

 w
ill

 
ar

ra
ng

e 
th

e 
pe

rm
an

en
t 

m
ea

su
re

s.

D
iss

em
in

at
io

n 
fr

om
 P

ar
tic

ip
an

ts
 (

E/
T)

 
ab

ou
t M

ec
ha

ni
ca

l, 
El

ec
tr

ic
al

an
d 

C
&

I 
m

ai
nt

en
an

ce
 s

ub
je

ct
s.

M
or

e
pr

ac
tic

al
 tr

ai
ni

ng
 u

sin
g 

th
e 

tra
in

in
g 

eq
ui

pm
en

t (
V

ib
ra

tio
n 

an
d 

N
D

I 
de

m
on

st
ra

to
r)
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Material Resources

To
ol

s 
an

d 
Jig

s 
ne

ce
ss

ar
y 

fo
r 

m
ai

nt
en

an
ce

 a
re

 n
ea

tly
 s

to
re

d 
in

 
de

sig
na

te
d 

ar
ea

s, 
w

el
l m

an
ag

ed
 a

nd
 

av
ai

la
bl

e 
on

 d
em

an
d.

(E
) 

A
lth

ou
gh

 to
ol

s 
an

d 
jig

s 
ar

e 
ke

pt
 in

 
sa

fe
 p

la
ce

, b
ut

 n
ee

d 
to

 m
an

ag
e 

in
 p

ro
pe

r 
or

de
r.

(T
) 

To
ol

s 
an

d 
Jig

s 
ne

ce
ss

ar
y 

fo
r 

m
ai

nt
en

an
ce

 a
re

 n
ea

tly
 s

to
re

d 
in

 
de

sig
na

te
d 

ar
ea

s, 
w

el
l 

m
an

ag
ed

 a
nd

 
av

ai
la

bl
e 

on
 d

em
an

d.

D
iss

em
in

at
io

n 
fr

om
 P

ar
tic

ip
an

ts
 

(E
/T

) a
bo

ut
 5

S 
m

et
ho

do
lo

gy
, e

tc
.I

f 
ne

ed
ed

, m
an

ag
em

en
t m

ay
 b

e 
re

sp
on

sib
le

 to
 p

ro
cu

re
 it

.

Co
ns

um
ab

le
s 

&
 S

pa
re

 p
ar

ts
 a

re
 

st
or

ed
, w

el
l m

an
ag

ed
 a

nd
 a

va
ila

bl
e 

on
 d

em
an

d.

(E
) 

Co
ns

um
ab

le
s 

an
d 

sp
ar

e 
pa

rts
 a

re
 

ke
pt

 a
nd

 a
va

ila
bl

e 
in

 s
to

re
 b

ut
 n

ee
d 

to
 b

e 
pr

op
er

ly
 s

ta
ck

ed
 a

nd
 r

ec
or

de
d.

(T
) 

Co
ns

um
ab

le
s 

&
 S

pa
re

 p
ar

ts 
ar

e 
sto

re
d,

 w
el

l m
an

ag
ed

 a
nd

 a
va

ila
bl

e 
on

 
de

m
an

d.

D
iss

em
in

at
io

n 
fr

om
 P

ar
tic

ip
an

ts
 

(E
/T

) a
bo

ut
 5

S 
m

et
ho

do
lo

gy
, e

tc
.I

f 
ne

ed
ed

, m
an

ag
em

en
t m

ay
 b

e 
re

sp
on

sib
le

 to
 p

ro
cu

re
 it

.

A
ll 

m
an

ua
ls 

of
 e

ac
h 

eq
ui

pm
en

t a
re

 
av

ai
la

bl
e 

on
 d

em
an

d.
(E

) 
A

ll 
th

e 
m

an
ua

ls 
od

 r
el

at
ed

 
eq

ui
pm

en
t 

ar
e 

av
ai

la
bl

e 
as

 a
nd

 w
he

n 
re

qu
ire

d.
(T

) 
A

ll 
m

an
ua

ls 
of

 e
ac

h 
eq

ui
pm

en
t a

re
 

av
ai

la
bl

e 
on

 d
em

an
d.

M
ak

in
g 

ex
iti

ng
 m

an
ua

ls 
se

t i
n 

or
de

r. 
(E

/T
). 

If
 n

ee
de

d,
 m

an
ag

em
en

t m
ay

 
re

qu
es

t t
he

 s
up

pl
ie

r/
ve

nd
er

 fo
r 

ad
di

tio
na

l m
an

ua
l.

W
or

k 
pr

oc
ed

ur
es

 fo
r e

ac
h 

m
ai

nt
en

an
ce

 o
f e

ac
h 

eq
ui

pm
en

t a
re

 
w

rit
te

n,
 w

el
l k

ep
t a

nd
 a

va
ila

bl
e 

on
 

de
m

an
d.

(E
) 

Th
e 

tro
ub

le
 s

ho
ot

in
g 

ar
e 

av
ai

la
bl

e 
in

 
th

e 
m

an
ua

ls,
 b

ut
 w

or
k 

pr
oc

ed
ur

e 
of

 th
ei

r 
m

ai
nt

en
an

ce
 i

s 
no

t 
de

fin
ed

 s
ep

ar
at

el
y.

(T
) W

or
k 

pr
oc

ed
ur

es
 fo

r e
ac

h 
m

ai
nt

en
an

ce
 o

f 
ea

ch
 e

qu
ip

m
en

t 
ar

e 
w

rit
te

n,
 w

el
l k

ep
t 

an
d 

av
ai

la
bl

e 
on

 
de

m
an

d.

M
ak

in
g 

ex
iti

ng
 p

ro
ce

du
re

s 
se

t i
n 

or
de

r. 
(E

/T
). 

If
 n

ee
de

d,
 m

an
ag

em
en

t 
m

ay
 r

eq
ue

st
 th

e 
su

pp
lie

r/
ve

nd
er

 
fo

r 
ad

di
tio

na
l m

an
ua

l.
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Institutional Resources(1)

Ea
ch

 e
qu

ip
m

en
t h

as
 p

re
sc

rib
ed

 
m

ai
nt

en
an

ce
 s

ta
nd

ar
ds

 s
uc

h 
as

 
fr

eq
ue

nc
y,

 d
et

ai
ls 

of
 m

ai
nt

en
an

ce
 

w
or

k.

(E
) 

M
os

t o
f 

th
e 

eq
ui

pm
en

t h
av

e 
th

e 
pr

es
cr

ib
ed

 m
ai

nt
en

an
ce

 s
ta

nd
ar

ds
.

(T
) 

Ea
ch

 e
qu

ip
m

en
t 

ha
s 

pr
es

cr
ib

ed
 

m
ai

nt
en

an
ce

 s
ta

nd
ar

ds
 s

uc
h 

as
 

fre
qu

en
cy

, d
et

ai
ls 

of
 m

ai
nt

en
an

ce
 w

or
k.

D
iss

em
in

at
io

n 
fr

om
 P

ar
tic

ip
an

ts
 (

E)
 a

bo
ut

 
R

isk
 B

as
ed

 M
ai

nt
en

an
ce

 e
tc

.

Ea
ch

 e
qu

ip
m

en
t h

as
 s

ta
nd

ar
d 

ch
ec

k 
po

in
ts

. 
(E

) Y
es

. W
e 

ha
ve

 c
he

ck
 p

oi
nt

s.
(T

) 
Ea

ch
 e

qu
ip

m
en

t 
ha

s 
sta

nd
ar

d 
ch

ec
k 

po
in

ts
. 

D
iss

em
in

at
io

n 
fr

om
 P

ar
tic

ip
an

ts
 (

E)
 a

bo
ut

 
R

isk
 B

as
ed

 M
ai

nt
en

an
ce

 e
tc

.

Th
er

e 
is 

an
 in

st
itu

tio
na

l s
ys

te
m

 to
 

ev
al

ua
te

 th
e 

m
ai

nt
en

an
ce

 
st

an
da

rd
s 

an
d 

ch
an

ge
 th

em
 if

 
ne

ce
ss

ar
y.

(E
)W

e 
do

 n
ot

 h
av

e 
an

y 
in

sti
tu

tio
na

l 
sy

ste
m

 t
o 

ev
al

ua
te

 t
he

 m
ai

nt
en

an
ce

 
sta

nd
ar

ds
. B

ut
 w

e 
fo

llo
w

 th
e 

O
EM

's 
re

co
m

m
en

da
tio

ns
.

(T
) 

Th
er

e 
is 

an
 in

sti
tu

tio
na

l s
ys

te
m

 t
o 

ev
al

ua
te

 t
he

 m
ai

nt
en

an
ce

 s
ta

nd
ar

ds
 a

nd
 

ch
an

ge
 t

he
m

 if
 n

ec
es

sa
ry

.

D
iss

em
in

at
io

n 
fr

om
 P

ar
tic

ip
an

ts
 (

E)
 a

bo
ut

 
R

isk
 B

as
ed

 M
ai

nt
en

an
ce

et
c.

Po
w

er
-c

ut
 m

ai
nt

en
an

ce
 w

or
k 

is 
pl

an
ne

d,
 c

on
sid

er
in

g 
po

w
er

 
ge

ne
ra

tio
n 

pl
an

 a
nd

 c
on

di
tio

ns
 o

f 
th

e 
eq

ui
pm

en
t.

(E
)Y

es
. W

e 
ha

ve
 p

ow
er

 c
ut

 
m

ai
nt

en
an

ce
 w

or
k 

pl
an

 in
 r

ea
so

ni
ng

 
w

ith
 p

ow
er

 r
eg

ul
at

or
s.

(T
) 

Po
w

er
-c

ut
 m

ai
nt

en
an

ce
 w

or
k 

is 
pl

an
ne

d,
 c

on
sid

er
in

g 
po

w
er

 g
en

er
at

io
n 

pl
an

 a
nd

 c
on

di
tio

ns
 o

f 
th

e 
eq

ui
pm

en
t.

N
ot

in
cl

ud
ed

 in
 O

&
M

tra
in

in
g 

in
 J

ap
an

,b
ut

 
m

an
ag

em
en

t s
ho

ul
d 

ta
ke

 th
e 

in
iti

at
iv

e 
in

 
co

or
di

na
tio

n 
w

ith
 tr

an
sm

iss
io

n 
di

vi
sio

n.

Th
er

e 
is 

a 
in

st
itu

tio
na

l s
ys

te
m

 to
 

gr
as

p 
&

 e
va

lu
at

e 
th

e 
co

nd
iti

on
 o

f 
th

e 
pl

an
t e

qu
ip

m
en

t f
or

 p
la

nn
in

g 
pu

rp
os

e.

(E
) 

W
e 

do
 h

av
e 

th
is 

sy
ste

m
 a

va
ila

bl
e 

at
 

ou
r 

ne
w

 p
la

nt
 a

nd
 w

or
k 

is 
un

de
rw

ay
 

fo
r 

re
st 

of
 p

la
nt

s.
(T

)T
he

re
 is

 a
 in

sti
tu

tio
na

l 
sy

ste
m

 t
o 

gr
as

p 
&

 e
va

lu
at

e 
th

e 
co

nd
iti

on
 o

f 
th

e 
pl

an
t 

eq
ui

pm
en

t 
fo

r 
pl

an
ni

ng
 p

ur
po

se
.

D
iss

em
in

at
io

n 
fr

om
 P

ar
tic

ip
an

ts
 (E

)  
ab

ou
t 

Th
er

m
al

Ef
fic

ie
nc

y 
M

an
ag

em
en

t, 
et

c.
M

or
e

pr
ac

tic
al

 tr
ai

ni
ng

 u
sin

g 
th

e 
tra

in
in

g 
eq

ui
pm

en
t (

V
ib

ra
tio

n 
an

d 
N

D
I 

de
m

on
st

ra
to

r)
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Institutional Resources(2)

In
fo

rm
at

io
n 

of
 f

au
lts

/tr
ou

bl
es

 i
s 

ac
cu

m
ul

at
ed

 a
nd

 s
ha

re
d 

w
ith

 s
ta

ff 
m

em
be

r.

(E
) 

Tr
ou

bl
e 

re
po

rts
 a

re
 a

cc
um

ul
at

ed
 a

nd
 

th
er

e 
co

un
te

r 
m

ea
su

re
s 

ar
e 

di
sc

us
se

d 
w

ith
 

sta
ff.

 A
nd

 r
ec

or
de

d 
in

 p
ro

gr
es

s 
re

gi
ste

rs
 a

lso
.

(T
) 

In
fo

rm
at

io
n 

of
 f

au
lts

/tr
ou

bl
es

 i
s 

ac
cu

m
ul

at
ed

 a
nd

 s
ha

re
d 

w
ith

 s
ta

ff 
m

em
be

r.

D
iss

em
in

at
io

n 
fr

om
 P

ar
tic

ip
an

ts 
(E

) 
ab

ou
t 

Le
ss

on
 L

ea
rn

ed
 f

ro
m

 A
cc

id
en

ts
 e

tc
.

In
fo

rm
at

io
n 

sh
ar

in
g 

on
 te

ch
ni

ca
l 

fa
ilu

re
s/

tro
ub

le
s 

by
 e

ng
in

ee
rs

 &
 t

ec
hn

ic
ia

ns
.

Em
er

ge
nc

y 
&

 p
er

m
an

en
t 

m
ea

su
re

s 
fo

r 
ev

er
y 

ty
pe

 o
f 

fa
ul

ts 
ar

e 
sh

ar
ed

 a
nd

 
re

fle
ct

ed
 i

n 
th

e 
m

ai
nt

en
an

ce
 p

la
n.

 

(E
)Y

es
, s

ha
re

d 
an

d 
re

fle
ct

ed
.

(T
) 

Em
er

ge
nc

y 
&

 p
er

m
an

en
t 

m
ea

su
re

s 
fo

r 
ev

er
y 

ty
pe

 o
f 

fa
ul

ts 
ar

e 
sh

ar
ed

 a
nd

 r
ef

le
ct

ed
 

in
 t

he
 m

ai
nt

en
an

ce
 p

la
n.

 

D
iss

em
in

at
io

n 
fr

om
 P

ar
tic

ip
an

ts 
(E

) 
ab

ou
t 

Le
ss

on
 L

ea
rn

ed
 f

ro
m

 A
cc

id
en

ts
 e

tc
. 

In
fo

rm
at

io
n 

sh
ar

in
g 

on
 te

ch
ni

ca
l 

fa
ilu

re
s/

tro
ub

le
s 

by
 e

ng
in

ee
rs

 &
 t

ec
hn

ic
ia

ns
.

Th
e 

re
su

lt 
of

 p
er

io
di

ca
l m

ai
nt

en
an

ce
 i

s 
re

fle
ct

ed
 i

n 
th

e 
pl

an
 o

f 
fo

llo
w

in
g 

pe
rio

di
ca

l 
m

ai
nt

en
an

ce
.

(E
) 

Th
e 

re
su

lt 
of

 p
er

io
di

ca
l m
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tiv

e 
O

ffi
ce

r 
G

E
N

C
O

 H
ol

di
ng

 C
om

pa
ny

, L
td

 
    R

iff
at

 A
ra

 Q
ur

es
hi

 
G

en
er

al
 M

an
ag

er
 (

Tr
ai

ni
ng

) 
W

at
er

 a
nd

 P
ow

er
 D

ev
el

op
m

en
t 

A
ut

ho
rit

y 

 

1 
 

A
N

N
EX

 
 1.

 P
ro

gr
es

s 
of

 th
e 

P
ro

je
ct

 
Th

e 
JI

C
A 

E
xp

er
t T

ea
m

 h
as

 e
xp

la
in

ed
 th

e 
W

or
k 

Fl
ow

ch
ar

t, 
ov

er
al

l s
ch

ed
ul

e 
, 

th
e 

pr
og

re
ss

 m
ad

e 
af

te
r 

th
e 

fir
st

 J
C

C
 m

ee
tin

g 
in

cl
ud

in
g 

th
e 

fir
st

 t
ra

in
in

g 
co

ur
se

s 
in

 
Ja

pa
n 

im
pl

em
en

te
d 

fro
m

 
Fe

br
ua

ry
 

to
 

A
pr

il 
20

18
, 

an
d 

th
e 

up
co

m
in

g 
ac

tiv
iti

es
 

ba
se

d 
on

 
A

tta
ch

m
en

t 
2.

 
Th

e 
JI

C
A 

E
xp

er
t 

Te
am

 
re

qu
es

te
d 

cl
os

e 
co

lla
bo

ra
tio

n 
fro

m
 th

e 
Pa

ki
st

an
 s

id
e 

fo
r 

th
e 

im
pl

em
en

ta
tio

n 
of

 
pr

oj
ec

t 
ac

tiv
iti

es
, 

in
cl

ud
in

g 
no

m
in

at
io

n 
of

 
tra

in
in

g 
ca

nd
id

at
es

, 
im

pl
em

en
ta

tio
n 

an
d 

m
on

ito
rin

g 
of

 A
ct

io
n 

P
la

ns
, s

up
po

rt 
fo

r 
fo

llo
w

 u
p 

su
rv

ey
 

by
 th

e 
Te

am
. 

Th
e 

Pa
ki

st
an

 s
id

e 
ac

kn
ow

le
dg

ed
 th

e 
co

nt
en

ts
 o

f t
he

 e
xp

la
na

tio
n 

an
d 

ag
re

ed
 

to
 m

ee
t t

he
 r

eq
ue

st
 fr

om
 th

e 
JI

C
A 

E
xp

er
t T

ea
m

. 
 2.

 R
es

ul
t o

f t
he

 S
ec

on
d 

M
is

si
on

 
(1

) 
O

ut
lin

e 
of

 th
e 

M
is

si
on

 
Th

e 
JI

C
A 

E
xp

er
t T

ea
m

 im
pl

em
en

te
d 

its
 s

ec
on

d 
m

is
si

on
 o

n 
Pa

ki
st

an
 fr

om
 3

rd
 

to
 1

4th
 S

ep
te

m
be

r 
20

18
, t

o 
ac

hi
ev

e 
th

e 
be

lo
w

 p
ur

po
se

s;
 

 
 

R
ev

ie
w

in
g 

O
&

M
 tr

ai
ni

ng
 a

ct
iv

iti
es

 a
t T

PP
s 

im
pl

em
en

te
d 

by
 J

IC
A

-
tra

in
ed

 e
ng

in
ee

rs
 &

 t
ec

hn
ic

ia
ns

, 
 

G
ra

sp
in

g 
cu

rre
nt

 s
itu

at
io

n 
of

 O
&

M
, a

nd
 id

en
tif

yi
ng

 tr
ai

ni
ng

 n
ee

ds
, 

 
M

ut
ua

l a
gr

ee
m

en
t o

n 
O

&
M

 tr
ai

ni
ng

 p
ro

gr
am

 in
 J

ap
an

 J
A

N
/F

E
B 

20
19

, 
 

M
ut

ua
l a

gr
ee

m
en

t o
n 

se
le

ct
io

n 
cr

ite
ria

 f
or

 n
ex

t p
ar

tic
ip

an
ts

 
(e

ng
in

ee
rs

 &
 t

ec
hn

ic
ia

ns
), 

 
P

ro
po

si
ng

 O
&

M
 t

ra
in

in
g 

eq
ui

pm
en

t 
 Th

e 
JI

C
A 

E
xp

er
t T

ea
m

 m
ad

e 
a 

br
ie

f e
xp

la
na

tio
n 

of
 c

ur
re

nt
 s

itu
at

io
n 

of
 e

ac
h 

to
pi

cs
 b

as
ed

 o
n 

At
ta

ch
m

en
t 2

. 
 

(2
) R

es
ul

t o
f t

he
 r

ev
ie

w
 o

f A
ct

io
n 

P
la

n 
Im

pl
em

en
ta

tio
n 

Th
e 

JI
C

A 
E

xp
er

t 
Te

am
 e

xp
la

in
ed

 
th

e 
re

su
lt 

of
 r

ev
ie

w
 

of
 A

ct
io

n 
P

la
n 

im
pl

em
en

ta
tio

n 
as

 fo
llo

w
. P

ak
is

ta
n 

si
de

 to
ok

 n
ot

e 
of

 it
. 

 
 

JI
C

A
-tr

ai
ne

d 
en

gi
ne

er
s 

an
d 

te
ch

ni
ci

an
s 

im
pl

em
en

te
d 

th
ei

r 
A

ct
io

n 
P

la
ns

 o
n 

sc
he

du
le

 a
nd

 t
he

ir 
ac

tiv
iti

es
 h

el
pe

d 
th

er
m

al
 p

ow
er

 s
ta

tio
ns

 
Pa

ki
st

an
 t

o 
im

pr
ov

e 
th

e 
O

&M
 

ca
pa

ci
ty

. 
 

Th
e 

tra
in

in
g 

m
at

er
ia

ls
 in

 J
ap

an
 w

er
e 

su
ita

bl
e 

fo
r 

be
gi

nn
er

s,
 ju

ni
or

 &
 

po
or

-s
ki

lle
d 

m
em

be
rs

. 
 

JI
C

A 
tra

in
ed

 p
ar

tic
ip

an
ts

 h
av

e 
he

ld
 l

ec
tu

re
s 

no
t 

on
ly

 in
 h

is
 o

w
n 

TP
S 

bu
t 

al
so

 in
 F

ai
sa

la
ba

d 
w

or
k 

sh
op

. 
 

 



 
  

2 

(3
) 

C
ur

re
nt

 s
itu

at
io

n 
of

 O
&M

 a
nd

 T
ra

in
in

g 
ne

ed
s 

Th
e 

JI
C

A 
E

xp
er

t T
ea

m
 e

xp
la

in
ed

 th
ei

r u
nd

er
st

an
di

ng
 o

n 
th

e 
cu

rre
nt

 s
itu

at
io

n 
of

 O
&

M
, a

nd
 id

en
tif

ie
d 

tra
in

in
g 

ne
ed

s 
in

 P
ak

is
ta

n 
as

 f
ol

lo
w

s.
 P

ak
is

ta
n 

si
de

 
co

nf
irm

ed
 t

he
 c

on
te

nt
s.

 
 

 
(C

ur
re

nt
 S

itu
at

io
n)

 
 B

as
ed

 o
n 

th
e 

po
lic

y 
of

 P
ak

is
ta

n 
go

ve
rn

m
en

t 
to

 p
ut

 m
or

e 
fo

cu
s 

on
 

re
ne

w
ab

le
 e

ne
rg

y 
an

d 
on

 u
til

iz
at

io
n 

of
 p

riv
at

e 
se

ct
or

, n
o 

ne
w

 in
du

ct
io

n 
of

 e
ng

in
ee

rs
/te

ch
ni

ci
an

s 
ha

s 
be

en
 a

llo
w

ed
 f

or
 G

E
N

C
O

s 
ar

ou
nd

 fo
r 

8 
ye

ar
s 

(n
o 

pl
an

 o
f i

nd
uc

tio
n 

tra
in

in
g)

 
 In

 
W

EA
, 

5 
de

di
ca

te
d 

in
st

ru
ct

or
s 

di
sp

at
ch

ed
 

by
 

G
H

C
L 

co
nd

uc
t 

re
fre

sh
er

 t
ra

in
in

g 
co

ur
se

s 
fo

r 
en

gi
ne

er
s 

th
ro

ug
h 

on
ly

 l
ec

tu
re

, 
w

hi
le

 
of

te
n 

im
pl

em
en

tin
g 

si
te

 v
is

it 
on

 t
he

 w
or

ks
ho

p 
of

 F
ai

sa
la

ba
d 

TP
S 

(n
o 

pr
ac

tic
al

 e
xe

rc
is

e)
. 

 A
t 

th
is

 m
om

en
t, 

W
EA

 c
an

no
t e

nj
oy

 th
e 

kn
ow

le
dg

e 
&

 s
ki

ll 
ob

ta
in

ed
 in

 
Ja

pa
n 

be
ca

us
e 

no
 W

E
A

-in
st

ru
ct

or
s 

w
er

e 
se

le
ct

ed
 a

s 
pa

rti
ci

pa
nt

s 
of

 
th

e 
1s

t O
&

M
 tr

ai
ni

ng
 in

 J
ap

an
. 

 
(T

ra
in

in
g 

N
ee

ds
) 

 G
H

C
L 

re
qu

es
ts

 
th

e 
2n

d 
O

&
M

 
tra

in
in

g 
in

 
Ja

pa
n 

sh
ou

ld
 

be
 

no
t 

ad
va

nc
ed

 m
ec

ha
ni

ca
l b

ut
 o

th
er

 f
ie

ld
, e

sp
ec

ia
lly

 e
le

ct
ric

al
, 

in
 t

er
m

s 
of

 
co

ve
rin

g 
al

l t
he

 fi
el

ds
 o

f T
he

rm
al

 P
ow

er
 fo

r 
3 

ye
ar

s.
 

 G
H

C
L 

ha
s 

O
&

M
 

tra
in

in
g 

ne
ed

s 
fo

r 
el

ec
tri

ca
l 

fie
ld

 
as

 
w

el
l 

as
 

m
ec

ha
ni

ca
l i

n 
ea

ch
 T

PS
. 

 en
de

av
or

 to
 r

ef
le

ct
 tr

ai
ni

ng
 n

ee
ds

 o
n 

th
e 

2n
d 

tra
in

in
g 

in
 J

ap
an

, a
nd

 to
 

ke
ep

 th
e 

le
ve

l a
s 

m
uc

h 
as

 p
os

si
bl

e.
 

 
(4

) 
R

ec
om

m
en

da
tio

n 
on

 F
ut

ur
e 

St
ep

s 
fo

r 
H

R
D

 E
nh

an
ce

m
en

t 
B

as
ed

 o
n 

th
e 

re
su

lt 
of

 t
he

 m
is

si
on

, 
JI

C
A 

Ex
pe

rt 
Te

am
 r

ec
om

m
en

de
d 

th
e 

m
ea

su
re

s 
fo

r 
en

ha
nc

in
g 

H
um

an
 

R
es

ou
rc

e 
D

ev
el

op
m

en
t 

(h
er

ei
na

fte
r 

s.
 T

he
 P

ak
is

ta
n 

si
de

 t
oo

k 
no

te
 o

f i
t, 

an
d 

bo
th

 s
id

es
 a

gr
ee

d 
th

at
 th

e 
ac

tiv
iti

es
 u

nd
er

 th
e 

Pr
oj

ec
t s

ha
ll 

be
 

ca
rri

ed
 o

ut
 in

 th
e 

w
ay

 c
on

si
st

en
t w

ith
 th

es
e 

re
co

m
m

en
da

tio
ns

. 
 (P

re
co

nd
iti

on
) 

 
R

ef
re

sh
er

 c
ou

rs
es

 in
 t

ra
in

in
g 

ce
nt

er
s 

(W
EA

/G
ud

du
) 

an
d 

H
R

D
 a

ct
iv

iti
es

 
in

 e
ac

h 
TP

S 
sh

ou
ld

 b
e 

th
e 

fo
cu

s 
in

 s
tre

ng
th

en
in

g 
H

R
D

 c
ap

ac
ity

 i
n 

th
er

m
al

 p
ow

er
 s

ec
to

r, 
w

hi
le

 in
du

ct
io

n 
tra

in
in

g 
sh

ou
ld

 b
e 

ca
rri

ed
 o

ut
 o

n 
ne

ce
ss

ity
 b

as
is

. 
 (R

ef
re

sh
er

 C
ou

rs
es

) 
 

C
on

te
nt

s 
of

 t
ra

in
in

g 
pr

og
ra

m
 a

nd
 l

ec
tu

re
 c

on
te

nt
s 

al
w

ay
s 

ne
ed

 t
o 

be
 

re
vi

ew
ed

 a
nd

 u
pg

ra
de

d,
 s

o 
th

at
 t

he
y 

m
at

ch
 t

he
 f

lu
ct

ua
tin

g 
ne

ed
s 

of
 

ge
ne

ra
tio

n 
co

m
pa

ni
es

 (
in

cl
ud

in
g 

IP
P

s)
. 

 
W

hi
le

 it
 is

 n
at

ur
al

 th
at

 r
ef

re
sh

er
 c

ou
rs

es
 fo

r m
id

dl
e 

cl
as

s 
of

fic
er

/s
ta

ff 
pu

t 
fo

cu
s 

on
 th

eo
re

tic
al

 a
sp

ec
ts

, s
om

e 
pr

ac
tic

al
 e

xe
rc

is
e 

co
ul

d 
be

 b
en

ef
ic

ia
l 

fo
r 

tra
in

ee
s 

as
 s

up
pl

em
en

ta
l. 

 
Fr

eq
ue

nc
y 

of
 t

ra
in

in
g 

is
 v

er
y 

lim
ite

d 
w

hi
le

 d
ur

at
io

n 
se

em
s 

su
ffi

ci
en

t. 
Th

er
ef

or
e,

 g
iv

in
g 

m
or

e 
fre

qu
en

t 
op

po
rtu

ni
tie

s 
of

 t
ra

in
in

g 
w

ith
 s

ho
rte

r 
du

ra
tio

n 
is

 r
ec

om
m

en
de

d.
 

 
  

3 

 
Jo

b 
ro

ta
tio

n 
of

 th
e 

de
di

ca
te

d 
in

st
ru

ct
or

s 
in

 W
E

A 
an

d 
G

ud
du

 T
/C

 s
ho

ul
d 

be
 s

ho
rt 

te
rm

 (
ex

. 
3 

ye
ar

s)
, 

be
ca

us
e 

th
e 

in
st

ru
ct

or
s 

sh
ou

ld
 n

ot
 b

e 
re

m
ot

e 
fro

m
 T

P
S 

fo
r l

on
g 

te
rm

. T
hi

s 
w

ou
ld

 e
nh

an
ce

 in
te

ra
ct

io
n 

be
tw

ee
n 

tra
in

in
g 

ce
nt

er
s 

an
d 

TP
S

s.
 

 (H
R

D
 A

ct
iv

iti
es

 in
 e

ac
h 

TP
S

) 
 

K
no

w
le

dg
e 

sh
ar

in
g 

am
on

g 
co

lle
ag

ue
s 

sh
ou

ld
 b

e 
of

fic
ia

l a
ss

ig
nm

en
t 

of
 

of
fic

er
s/

st
af

f, 
es

pe
ci

al
ly

 th
os

e 
w

ho
 h

av
e 

ch
an

ce
 to

 p
ar

tic
ip

at
e 

in
 s

pe
ci

al
 

pr
og

ra
m

 in
cl

ud
in

g 
tra

in
in

g 
in

 J
ap

an
 u

nd
er

 th
is

 P
ro

je
ct

. 
 

K
no

w
le

dg
e 

sh
ar

in
g 

ac
tiv

iti
es

 
by

 o
ffi

ce
rs

/s
ta

ff 
sh

ou
ld

 b
e 

in
cl

ud
ed

 i
n 

pe
rfo

rm
an

ce
 e

va
lu

at
io

n/
as

se
ss

m
en

t 
by

 m
an

ag
em

en
t. 

 (In
du

ct
io

n 
Tr

ai
ni

ng
) 

 
C

on
si

st
en

cy
 b

et
w

ee
n 

th
e 

tim
el

in
e 

fo
r 

sh
rin

ki
ng

 g
en

er
at

io
n 

ca
pa

ci
ty

 o
f 

G
E

N
C

O
s 

an
d 

th
e 

ou
tlo

ok
 o

n 
w

or
k 

fo
rc

e 
of

 G
EN

C
O

s 
sh

ou
ld

 b
e 

ca
re

fu
lly

 
ex

am
in

ed
 in

 lo
ng

 t
er

m
. 

 
P

os
si

bi
lit

y 
to

 c
on

tri
bu

te
 m

or
e 

ag
gr

es
si

ve
ly

 o
n 

H
R

D
 i

n 
pr

iv
at

e 
se

ct
or

 
(IP

P)
 s

ho
ul

d 
be

 c
on

si
de

re
d.

 
 3.

 A
ct

io
n 

P
la

n 
(1

) 
Pu

rp
os

e 
of

 A
ct

io
n 

Pl
an

 
Th

e 
bo

th
 s

id
es

 c
on

fir
m

ed
 th

at
 th

e 
Ac

tio
n 

Pl
an

s 
fo

r 
im

pr
ov

in
g 

H
R

D
 fo

r 
O

&
M

 
of

 T
PS

 s
ha

ll 
be

 f
or

m
ul

at
ed

 a
nd

 im
pl

em
en

te
d 

un
de

r 
th

e 
P

ro
je

ct
. 

A
ct

io
n 

Pl
an

 
in

cl
ud

es
 a

na
ly

si
s 

on
 c

ur
re

nt
 i

ss
ue

s 
an

d 
ca

us
es

, 
co

nc
re

te
 a

ct
iv

iti
es

 t
o 

be
 

im
pl

em
en

te
d 

in
 

di
ffe

re
nt

 
st

ag
es

, 
tim

ef
ra

m
e,

 
pe

rs
on

s 
in

 
ch

ar
ge

, 
po

ss
ib

le
 

ob
st

ac
le

s 
or

 c
on

di
tio

ns
, a

nd
 e

tc
. I

n 
th

is
 P

ro
je

ct
, A

ct
io

n 
P

la
ns

 a
re

 e
xp

ec
te

d 
to

 
be

 
fo

rm
ul

at
ed

 
fo

r 
th

e 
pu

rp
os

e 
of

; 
i) 

im
pr

ov
em

en
t 

of
 

re
fre

sh
er

 
co

ur
se

s 
co

nd
uc

te
d 

on
 t

ra
in

in
g 

ce
nt

er
s 

(W
EA

 o
r 

G
ud

du
), 

or
 ii

) 
im

pr
ov

em
en

t 
of

 o
n-

si
te

 
H

R
D

 a
ct

iv
iti

es
 c

on
du

ct
ed

 o
n 

ea
ch

 T
PS

. 
 

(2
) R

ol
es

 a
nd

 D
ut

ie
s 

on
 A

ct
io

n 
P

la
n 

Th
e 

bo
th

 s
id

es
 c

on
fir

m
ed

 th
e 

ro
le

s 
an

d 
th

e 
du

tie
s 

of
 e

ac
h 

st
ak

e 
ho

ld
er

s 
on

 
m

on
ito

rin
g 

of
 A

ct
io

n 
P

la
ns

 a
s 

fo
llo

w
s;

 
 

P
ar

tic
ip

an
ts

 o
f T

ra
in

in
g 

in
 J

ap
an

 
- 

D
ra

fti
ng

 M
on

ito
rin

g 
R

ep
or

t t
o 

be
 s

ub
m

itt
ed

 to
 J

IC
A 

E
xp

er
ts

 
 

S
en

io
r 

M
an

ag
em

en
t O

ffi
ci

al
s 

at
 o

rg
an

iz
at

io
ns

 t
o 

w
hi

ch
 p

ar
tic

ip
an

ts
 

be
lo

ng
; 

-E
nd

or
si

ng
 th

e 
M

on
ito

rin
g 

R
ep

or
t a

nd
 S

ub
m

itt
in

g 
it 

to
 J

IC
A 

E
xp

er
ts

 
th

ro
ug

h 
its

 fo
ca

l p
oi

nt
 

-E
va
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ea
m

. 
 2.

 R
es

ul
ts

 o
f t

he
 T

hi
rd

 M
is

si
on

 
(1

) 
O

ut
lin

e 
of

 th
e 

M
is

si
on

 
Th

e 
JI

C
A 

E
xp

er
t T

ea
m

 im
pl

em
en

te
d 

its
 th

ird
 m

is
si

on
 o

n 
P

ak
is

ta
n 

fro
m

 3
0th

 
S

ep
te

m
be

r 
to

 1
1th

 O
ct

ob
er

 2
01

9,
 to

 a
ch

ie
ve

 t
he

 b
el

ow
 p

ur
po

se
s;

 
 

 
R

ev
ie

w
in

g 
O

&
M

 t
ra

in
in

g 
ac

tiv
iti

es
 a

t 
TP

S
s 

im
pl

em
en

te
d 

by
 J

IC
A

-
tra

in
ed

 e
ng

in
ee

rs
 a

nd
 t

ec
hn

ic
ia

ns
, 

 
G

ra
sp

in
g 

th
e 

cu
rre

nt
 s

itu
at

io
n 

of
 O

&
M

 a
t 

TP
S

s,
 a

nd
 c

on
fir

m
in

g 
th

e 
O

&
M

 t
ra

in
in

g 
su

bj
ec

ts
, 

 
M

ut
ua

l 
ag

re
em

en
t 

on
 

O
&

M
 

an
d 

H
R

D
 

tra
in

in
g 

pr
og

ra
m

 
in

 
Ja

pa
n 

Ja
nu

ar
y/

Fe
br

ua
ry

 2
02

0,
 

 
M

ut
ua

l 
ag

re
em

en
t 

on
 

se
le

ct
io

n 
cr

ite
ria

 
fo

r 
ne

xt
 

pa
rti

ci
pa

nt
s 

(m
an

ag
em

en
t, 

en
gi

ne
er

s 
an

d 
te

ch
ni

ci
an

s)
, 

 
P

ro
po

si
ng

 O
&

M
 t

ra
in

in
g 

eq
ui

pm
en

t 
 Th

e 
JI

C
A 

E
xp

er
t T

ea
m

 m
ad

e 
a 

br
ie

f e
xp

la
na

tio
n 

of
 c

ur
re

nt
 s

itu
at

io
n 

of
 e

ac
h 

to
pi

c 
ba

se
d 

on
 A

tta
ch

m
en

t 2
. 

 
(2

) R
es

ul
ts

 o
f t

he
 r

ev
ie

w
 o

f A
ct

io
n 

P
la

n 
Im

pl
em

en
ta

tio
n 

Th
e 

JI
C

A 
E

xp
er

t 
Te

am
 e

xp
la

in
ed

 t
he

 r
es

ul
ts

 o
f 

re
vi

ew
 o

f 
A

ct
io

n 
Pl

an
 

im
pl

em
en

ta
tio

n 
as

 fo
llo

w
. P

ak
is

ta
n 

si
de

 to
ok

 n
ot

e 
of

 th
es

e.
 

 (R
es

ul
ts

 o
f t

he
 r

ev
ie

w
 o

f A
ct

io
n 

P
la

n 
Im

pl
em

en
ta

tio
n)

 
 

JI
C

A
-tr

ai
ne

d 
en

gi
ne

er
s 

an
d 

te
ch

ni
ci

an
s 

ha
ve

 im
pl

em
en

te
d 

th
ei

r A
ct

io
n 

P
la

n 
al

m
os

t 
as

 p
re

vi
ou

sl
y 

ar
ra

ng
ed

 w
ith

 s
up

po
rt 

fro
m

 m
an

ag
em

en
t, 

an
d 

a 
se

rie
s 

of
 t

he
ir 

di
ss

em
in

at
io

n 
ac

tiv
iti

es
 c

an
 h

el
p 

to
 i

m
pr

ov
e 

th
e 

O
&

M
 c

ap
ac

ity
 a

t T
P

S
s.

 
 

S
af

et
y 

cu
ltu

re
 a

nd
 m

in
d 

at
 t

he
ir 

w
or

kp
la

ce
 a

re
 n

ow
 b

ei
ng

 i
m

pr
ov

ed
 

th
ro

ug
h 

im
pl

em
en

ta
tio

n 
of

 th
ei

r A
ct

io
n 

P
la

n,
 b

ut
 it

 s
ee

m
s 

to
 ta

ke
 ti

m
e 

to
 fu

lly
 e

st
ab

lis
h 

th
em

, s
o 

th
e 

co
nt

in
uo

us
 e

ffo
rt 

is
 im

po
rta

nt
. 

 
JI

C
A

-tr
ai

ne
d 

en
gi

ne
er

s 
an

d 
te

ch
ni

ci
an

s 
ha

ve
 

di
ss

em
in

at
ed

 
th

ei
r 

kn
ow

le
dg

e 
an

d 
sk

ills
 t

o 
th

ei
r 

co
lle

ag
ue

s 
by

 u
til

iz
in

g 
tra

in
in

g 
m

at
er

ia
ls 

pr
ov

id
ed

 b
y 

th
e 

JI
C

A 
Ex

pe
rt 

Te
am

, 
an

d 
th

e 
so

m
e 

tra
in

in
g 

su
bj

ec
ts

 

co
ur

se
 in

 J
ap

an
. 

 



 
  

2 

 
 

In
 te

rm
s 

of
 m

or
e 

ef
fe

ct
iv

e 
di

ss
em

in
at

io
n 

to
 o

th
er

 c
ol

le
ag

ue
s 

at
 T

PS
s,

 
so

m
e 

of
 t

he
m

 r
eq

ue
st

ed
 t

he
 J

IC
A 

Ex
pe

rt 
Te

am
 t

o 
in

st
al

l 
th

e 
sa

m
e 

O
&

M
 tr

ai
ni

ng
 e

qu
ip

m
en

t a
s 

ha
d 

be
en

 u
se

d 
at

 O
&M

 tr
ai

ni
ng

 in
 J

ap
an

. 
 

Th
e 

O
&

M
 tr

ai
ni

ng
 in

 J
ap

an
 h

ad
 im

pr
ov

ed
 th

ei
r a

tti
tu

de
, w

ay
 o

f t
hi

nk
in

g 
an

d 
ap

pr
oa

ch
 to

 p
ro

bl
em

 a
s 

fo
llo

w
s:

 
 

E
ng

in
ee

rs
 s

ta
rte

d 
ke

ep
in

g 
re

co
rd

 o
f 

tro
ub

le
s.

 
 

E
ng

in
ee

r i
m

pl
em

en
te

d 
di

ss
em

in
at

io
n 

ac
tiv

ity
 n

ot
 o

nl
y 

fo
r s

ta
ffs

 o
f h

is 
ow

n 
TP

S
, b

ut
 a

ls
o 

fo
r s

ta
ffs

 o
f o

th
er

 T
P

Ss
 (e

.x
. J

am
sh

or
o 

to
 K

ot
ri)

. 
 

Te
ch

ni
ci

an
s 

ke
ep

 m
ai

nt
en

an
ce

 t
oo

ls
 a

nd
 p

ar
ts

 t
id

y 
an

d 
in

 o
rd

er
 

du
rin

g 
ov

er
ha

ul
 

w
or

k.
 

In
 

ad
di

tio
n,

 
tim

e 
m

an
ag

em
en

t 
ha

s 
be

en
 

im
pr

ov
ed

 th
ro

ug
h 

Ja
pa

ne
se

 c
ul

tu
re

 a
nd

 O
&

M
 tr

ai
ni

ng
 in

 J
ap

an
. 

 
Te

ch
ni

ci
an

s 
m

ad
e 

or
ig

in
al

 
m

ai
nt

en
an

ce
 

re
po

rts
 

fo
r 

re
pa

ir 
w

or
k 

re
la

te
d 

to
 

eq
ui

pm
en

t 
w

ith
ou

t 
O

E
M

 
m

an
ua

ls
, 

in
 

te
rm

s 
of

 
ef

fe
ct

iv
en

es
s 

of
 th

e 
si

m
ila

r 
w

or
k.

 
 

(3
) 

C
ur

re
nt

 s
itu

at
io

n 
of

 O
&M

 
Th

e 
JI

C
A 

E
xp

er
t 

Te
am

 c
on

du
ct

ed
 I

ss
ue

 A
na

ly
si

s 
as

 m
ai

n 
to

pi
c 

at
 t

he
 

se
co

nd
 b

at
ch

 O
&

M
 tr

ai
ni

ng
 in

 J
ap

an
. 

Fo
r t

he
 p

ur
po

se
 o

f r
ea

liz
in

g 
pr

op
er

 m
ai

nt
en

an
ce

 o
f T

P
S

s,
 c

on
si

de
rin

g 
ea

ch
 

di
ffe

re
nc

e 
be

tw
ee

n 
id

ea
l 

an
d 

ac
tu

al
 

co
nd

iti
on

s 
ite

m
 

by
 

ite
m

, 
ev

er
y 

pa
rti

ci
pa

nt
s 

tri
ed

 to
 c

la
rif

y 
th

e 
co

un
te

rm
ea

su
re

s 
th

ro
ug

h 
in

te
rn

al
 d

is
cu

ss
io

n 
w

hi
le

 b
ei

ng
 s

up
po

rte
d 

by
 th

e 
JI

C
A 

E
xp

er
t T

ea
m

. 
In

 t
he

 M
is

si
on

 t
he

 J
IC

A 
E

xp
er

t 
Te

am
 r

ec
on

fir
m

ed
 I

ss
ue

 A
na

ly
si

s 
an

d 
di

sc
us

se
d 

cu
rre

nt
 s

itu
at

io
n.

 
 Th

e 
JI

C
A 

E
xp

er
t 

Te
am

 w
ou

ld
 li

ke
 t

o 
re

qu
es

t 
Pa

ki
st

an
 s

id
e 

fo
r 

th
e 

fu
rth

er
 

un
de

rs
ta

nd
in

g 
an

d 
co

nt
in

uo
us

 s
up

po
rt 

fo
r 

Ac
tio

n 
P

la
n 

im
pl

em
en

te
d 

by
 

JI
C

A
-tr

ai
ne

d 
en

gi
ne

er
s 

an
d 

te
ch

ni
ci

an
s.

 
 

 
C

oo
rd

in
at

in
g 

En
gi

ne
er

s 
an

d 
Te

ch
ni

ci
an

s 
w

or
k 

to
 im

pl
em

en
t t

he
ir 

A
ct

io
n 

P
la

n 
as

 p
la

nn
ed

. 
 

R
ei

nf
or

ci
ng

 
A

ct
io

n 
Pl

an
 

im
pl

em
en

ta
tio

n 
th

ro
ug

h 
O

&
M

 
tra

in
in

g 
eq

ui
pm

en
t 

pr
ov

id
ed

 b
y 

JI
C

A:
 V

ib
ra

tio
n 

an
al

ys
is

 d
em

on
st

ra
to

r 
an

d 
N

D
I 

de
m

on
st

ra
to

rs
. 

 
(4

) 
S

ug
ge

st
io

n 
of

 T
ra

in
in

g 
ta

rg
et

 
Th

e 
JI

C
A 

Ex
pe

rt 
Te

am
 e

xp
la

in
ed

 m
or

e 
su

ita
bl

e 
O

&
M

 c
on

di
tio

n 
th

ro
ug

h 
th

e 
M

is
si

on
 a

s 
fo

llo
w

s:
 

 
 

B
as

ed
 o

n 
th

e 
re

su
lt 

of
 s

ite
 s

ur
ve

y 
an

d 
th

e 
ne

ed
s 

of
 P

ak
is

ta
n 

si
de

, t
he

 
JI

C
A 

E
xp

er
t 

Te
am

 w
ill 

fo
cu

s 
on

 g
en

er
al

 c
on

te
nt

s,
 e

sp
ec

ia
lly

 I
&

C 
(In

st
ru

m
en

ts
 a

nd
 C

on
tro

l) 
M

ai
nt

en
an

ce
 a

s 
ne

xt
 O

&
M

 t
ra

in
in

g;
 

 
Th

e 
JI

C
A 

E
xp

er
t T

ea
m

 c
on

si
de

r 
th

at
 t

he
 s

ub
je

ct
s 

re
la

te
d 

to
 B

al
an

ce
 

of
 P

la
nt

 (
B

O
P

) 
co

nt
ro

l c
an

 c
on

tri
bu

te
 t

o 
en

ha
nc

e 
I&

C
 m

ai
nt

en
an

ce
 

sk
ills

 fo
r 

th
e 

fo
llo

w
in

g 
re

as
on

s;
 

 
B

O
P 

co
nt

ro
l 

ha
s 

co
m

m
on

 
co

nt
en

ts
 

re
ga

rd
le

ss
 

of
 

th
e 

m
an

uf
ac

tu
re

r 
w

hi
le

 m
ai

n 
co

nt
ro

l 
sy

st
em

 i
s 

qu
ite

 d
iff

er
en

t 
in

 
de

si
gn

 c
on

ce
pt

, 
lo

gi
c,

 e
tc

. 
de

pe
nd

in
g 

on
 t

he
 m

an
uf

ac
tu

re
rs

; 
an

d 

 
  

3 

 
Th

ro
ug

h 
si

te
 

su
rv

ey
 

in
 

TP
Ss

 
of

 
Pa

ki
st

an
, 

JI
C

A 
ex

pe
rt 

re
co

gn
iz

ed
 t

ha
t 

th
er

e 
w

as
 s

til
l 

ro
om

 f
or

 i
m

pr
ov

em
en

t 
in

 b
as

ic 
sk

ills
 o

f 
I&

C
 in

cl
ud

in
g 

B
O

P 
co

nt
ro

l. 
 

Fo
r 

re
al

iz
in

g 
m

or
e 

ef
fe

ct
iv

e 
ca

pa
ci

ty
 b

ui
ld

in
g 

fo
r 

O
&

M
 a

t 
TP

Ss
 a

nd
 

de
ve

lo
pi

ng
 t

ra
in

in
g 

pl
an

 t
o 

ef
fe

ct
iv

el
y 

ut
iliz

e 
th

e 
tra

in
in

g 
eq

ui
pm

en
t, 

m
an

ag
em

en
t 

in
 c

ha
rg

e 
of

 H
R

D
 is

 s
tro

ng
ly

 e
xp

ec
te

d 
to

 p
ar

tic
ip

at
e 

in
 

ne
xt

 H
R

D
 tr

ai
ni

ng
 in

 J
ap

an
 a

nd
 r

ec
og

ni
ze

 th
e 

is
su

e 
to

 b
e 

so
lv

ed
. 

 
 3.

 T
hi

rd
 C

ou
nt

er
pa

rt 
Tr

ai
ni

ng
 in

 J
ap

an
 

(1
) 

S
ch

ed
ul

e 
Th

e 
th

ird
 C

ou
nt

er
pa

rt 
Tr

ai
ni

ng
 i

n 
Ja

pa
n 

is
 t

en
ta

tiv
el

y 
pl

an
ne

d 
fro

m
 2

6th
 

Ja
nu

ar
y 

20
20

 t
o 

1st
 F

eb
ru

ar
y 

20
20

 f
or

 M
an

ag
em

en
t, 

fro
m

 1
3th

 J
an

ua
ry

 t
o 

15
th

 F
eb

ru
ar

y 
fo

r 
E

ng
in

ee
r, 

an
d 

fro
m

 1
3th

 J
an

ua
ry

 t
o 

1st
 F

eb
ru

ar
y 

20
20

 f
or

 
Te

ch
ni

ci
an

. (
Fr

om
 a

rri
va

l t
o 

de
pa

rtu
re

 o
n 

Ja
pa

n)
 

 
(2

) 
O

ve
ra

ll 
C

on
te

nt
s 

Th
e 

bo
th

 s
id

es
 c

on
fir

m
ed

 t
ha

t 
th

e 
ov

er
al

l 
te

nt
at

iv
e 

co
nt

en
ts

 o
f 

th
e 

th
ird

 
tra

in
in

g 
in

 J
ap

an
 w

ou
ld

 b
e 

as
 fo

llo
w

s;
 

 (F
or

 M
an

ag
em

en
t) 

Tr
ai

ni
ng

 
C

ou
rs

e 
M

ai
n 

Pu
rp

os
e 

Im
po

rt
an

t P
oi

nt
s 

Co
ur

se
 

O
rie

nt
at

io
n 

To
 g

ra
sp

 o
ut

lin
e 

of
 H

RD
 tr

ai
ni

ng
 

co
ur

se
. 

M
ot

iv
at

in
g 

m
an

ag
em

en
t t

o 
pa

rti
ci

pa
te

 
in

 th
is

 H
RD

 tr
ai

ni
ng

 c
ou

rs
e.

 

Jo
b 

Re
po

rt 
Pr

es
en

ta
tio

n 
To

 g
ra

sp
 a

ct
ua

l c
on

di
tio

n 
of

 H
RD

 in
 

Pa
ki

sta
n.

 
U

til
iz

in
g 

ac
tu

al
 c

on
di

tio
n 

in
 P

ak
is

ta
n 

on
 H

RD
 is

su
e 

an
al

ys
is

. 

Si
te

 V
is

it 
on

 

TP
S 

To
 g

ra
sp

 th
e 

la
te

st 
co

nd
iti

on
 a

nd
 h

ow
 

to
 m

an
ag

e 
th

e 
la

te
st

 T
PS

 d
ire

ct
ly

. 

Su
gg

es
tin

g 
an

 e
xa

m
pl

e 
of

 id
ea

l 
co

nd
iti

on
 (T

PS
s)

 o
n 

H
RD

 is
su

e 
an

al
ys

is.
 

Si
te

 V
is

it 
on

 
Tr

ai
ni

ng
 

Ce
nt

er
 

(F
or

 E
ng

in
ee

r 
&

 T
ec

hn
ic

ia
n)

 

To
 g

ra
sp

 ro
le

s &
 re

sp
on

si
bi

lit
ie

s o
f 

T/
C 

di
re

ct
ly

 a
nd

 e
nc

ou
ra

ge
 e

ng
in

ee
rs

 
an

d 
te

ch
ni

ci
an

s d
ur

in
g 

ne
xt

 O
&

M
 

tra
in

in
g.

 

Su
gg

es
tin

g 
an

 e
xa

m
pl

e 
of

 id
ea

l 
co

nd
iti

on
 (T

/C
 fo

r t
ec

hn
ic

ia
ns

) o
n 

H
RD

 is
su

e 
an

al
ys

is
. 

D
ev

el
op

 
Tr

ai
ni

ng
 P

la
n 

to
 

ef
fe

ct
iv

el
y 

ut
ili

ze
 T

ra
in

in
g 

Eq
ui

pm
en

t 

To
 m

ak
e 

a 
fe

as
ib

le
 &

 e
ffe

ct
iv

e 
tra

in
in

g 
pl

an
 li

ke
 h

ow
 to

 u
se

 tr
ai

ni
ng

 
eq

ui
pm

en
t t

ha
t w

ill
 b

e 
pr

ov
id

ed
 b

y 
JI

C
A

. 

M
ax

im
iz

in
g 

th
e 

ef
fe

ct
iv

en
es

s o
f 

tra
in

in
g 

eq
ui

pm
en

t c
on

sid
er

in
g 

th
e 

ac
tu

al
 c

on
di

tio
n 

of
 O

&
M

 tr
ai

ni
ng

 in
 

Pa
ki

sta
n.

 

H
RD

 Is
su

e 
A

na
ly

si
s 

To
 a

na
ly

ze
 c

ur
re

nt
 is

su
es

 &
 c

au
se

s 
re

la
te

d 
to

 H
RD

 in
 P

ak
is

ta
n 

Co
ns

id
er

in
g 

ea
ch

 d
iff

er
en

ce
 b

et
w

ee
n 

ac
tu

al
/id

ea
l c

on
di

tio
n 

ite
m

 b
y 

ite
m

, 
an

d 
id

en
tif

yi
ng

 th
e 

co
un

te
rm

ea
su

re
. 

A
ct

io
n 

Pl
an

 
Pr

es
en

ta
tio

n 
To

 m
ak

e 
ef

fe
ct

iv
e 

ac
tio

n 
pl

an
 to

 
im

pr
ov

e 
H

RD
 si

tu
at

io
n 

in
 P

ak
ist

an
 

Im
pl

em
en

tin
g 

ac
tio

n 
pl

an
 a

s 
sc

he
du

le
d.

 (i
nc

. T
ra

in
in

g 
Pl

an
 o

n 
ho

w
 to

 
us

e 
O

&
M

 tr
ai

ni
ng

 e
qu

ip
m
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(5) Minutes of Meeting for the 5th JCC   



 

 

 

MINUTES OF MEETING  

FOR  

THE FINAL JOINT COORDINATION COMMITTEE (JCC)  

ON  

THE PROJECT FOR CAPACITY BUILDING AND STRENGTHENING OF  

THERMAL POWER GENERATION OPERATION & MAINTENANCE  

BETWEEN  

THE JAPAN INTERNATIONAL COOPERATION AGENCY  

AND  

THE ISLAMIC REPUBLIC OF PAKISTAN 

 
The Japan International Cooperation Agency (hereinafter referred to as "JICA") 
and the Ministry of Energy of the Government of the Islamic Republic of Pakistan 
(hereinafter referred to as "MOE") and relevant organizations held the final Joint 
Coordination Committee (hereinafter referred to as “JCC”) on the Project for 
Capacity Building and Strengthening of Thermal Power Generation Operation 
and Maintenance (hereinafter referred to as "the Project"). 
 
The final JCC on the Project was held on 17 February 2022, through video 
conference chaired by Mr. Ahmad Taimoor Nasir. As a result of discussions on 
the final JCC Meeting, the Japanese side and the Pakistan side have confirmed 
the main items described in Annex. 
 
 

Signed this (DD/MM/YYYY) :      /    / 2022 
 
 

 
 
 
                                    
Mr. YUZURIO Susumu 
Senior Director 
Energy and Mining Group 
Infrastructure Management Division 
Japan International Cooperation Agency 
 
 
                                    
OKUDA Hidenobu 
Chief Advisor 
JICA Expert Team 

 
 
 
                                  
Ahmad Taimoor Nasir 
Joint Secretary  
Ministry of Energy (Power Division) 
 
 
 
 
                                  
Muhammad Imran 
Chief Executive Officer 
GENCO Holding Company, Ltd 
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ANNEX 

 
1. Achievement of the Project 

The JICA Expert Team and GENCO Holding Company, Ltd (hereinafter 
referred to as “GHCL”) explained the achievement of the Project using 
presentation report as attachment 2. Both sides agreed that the project 
purpose have almost achieved considering monitoring indicators such as 
improvement of training contents. However, the output 3, “training as well as 
OJT at GENCOs are improved.”, were negatively affected due to 
unexpected disruption caused by the Covid-19 pandemic since activities 
relevant to the output were supposed to be carried out mainly in the last half 
of the Project. For complementing these delays and deficit of the output 3 
and developing GENCO’s training abilities, the JICA Expert Team delivered 
the O&M training equipment (Vibration analysis demonstrator and Non-
destructive inspection (hereinafter referred to as “NDI”) demonstrator) and 
conducted the online training. 
 
The implementation of the Human Resource Development Action Plan 
(hereinafter referred to as HRD Action Plan), which was developed by 
managers who have participated in management trainings in Japan, was all 
completed, however, some action plans are still in progress. 
 
The HRD Action Plan constitutes an integral part of the Project, and its 
execution plays crucial roles in enhancing impact and sustainability of the 
Project. The Project members, both in Japanese side and Pakistan sides, 
made utmost efforts to continue their activities remotely after March 2020. 

 
Both sides confirmed that it is necessary for the management of thermal 
power stations (hereinafter referred to as “TPS”) to create enabling 
environment, in terms of staffs, finance, and equipment and facilities, for 
proper implementation of the Action Plan as planned in a systematic manner 
in order to further strengthen the training capacity on O&M in TPSs. 
 
For this purpose, the JICA Expert Team requested further support from the 
Pakistan side for the implementation and monitoring of Action Plans by 
JICA-trained engineers & technicians, even after finishing the Project. 
The Pakistan side acknowledged the contents of the explanation and agreed 
to meet the request form the JICA Expert Team. 

 
2. Review of Action Plan Implementation 

The JICA Expert Team explained the result of review of Action Plan 
implementation as follows. Pakistan side confirmed the contents.  
(1) Actual Conditions  

 Before the pandemic of Covid-19, JICA-trained engineers & 
technicians almost implemented their Action Plan as previously 
arranged with support from management, and a series of their 
dissemination activities can help improve the O&M capacity at TPSs. 

 According to the reports from JICA-trained participants, they 
conducted 835 trainings for a total of 6,414 O&M personnel at TPSs 
and TCs. 
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 The results of questionnaire from those who participated in the 
training conducted by JICA-trained participants shows that the 
training was highly evaluated and improved their O&M ability at TPSs. 

 JICA-trained participants disseminated their knowledge and skills to 
their colleagues not only by utilizing training materials provided by 
JICA Expert Team, but also by creating and arranging the materials 
by themselves. 

 JICA Expert Team recognize that the training ability in TPSs is 
steadily increasing by using the enhanced training material instead of 
conventional verbal technical transfer. 

 One engineer implemented dissemination activity not only for staff of 
his own TPS, but also for staff of other TPSs (e.x. Jamshoro to Kotri). 

 The trainings conducted by JICA-trained participants are not limited 
to the lecture, they are provided in a more practical and easy-to-
understand way, such as practical training using wasted materials in 
TPS, and OJT style. 

 In addition to technical skills, JICA-trained participants also provide 
training on safety and quality learned in the training in Japan. 

 Especially for TBM (Tool Box Meeting), this safety measure was 
already incorporated into usual operation in some TPSs, and it 
contributes to raising safety awareness of O&M personnel and 
building safety culture in the workplace. 

 The spread of the Covid-19 continues to affect the implementation of 
the Action Plan, but with the utmost efforts of the participants and the 
support from their management, they keep implementing their 
dissemination activities to the extent possible. 

 Action Plan made by the participant of the HRD training in Japan, Mr. 
Mushtaq Ahmad, efficiently accelerated the establishment of the 
training center for GENCOs in Muzaffargarh TPS. 

 Engineers and technicians who participated in the training in Japan, 
are also assigned to the trainers in this training center. 

 On the other hand, some JICA-trained engineers & technicians could 
not perform Action Plan activities satisfactorily due to the spread of 
the Covid-19, their busy work and lack of understanding in their 
colleagues and/or management. 

 
(2) Request from the Project members  

 The JICA Expert Team requested the management of 
GHCL/GENCOs (Project Director) for the further understanding and 
continuous support for Action Plan developed by JICA-trained 
engineers & technicians. 
 Coordinating with Engineers/Technicians to implement their 

Action Plan as planned. 
 Supporting to formulate effective training course in Pakistan 

using O&M training equipment (Vibration analysis demonstrator 
and NDI demonstrator) provided by JICA;  

 
The Project Team from the Pakistan side presented the progress of the HRD 
Action Plan including as follows: 

 Enhancement of Training facilities in Regional training center in 
Guddu 
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 Establishment of Exclusive training center at TPS Muzaffargarh 
 Development of syllabus for training courses 

 
They explained the effects and usefulness of the Project and expressed their 
commitment for promoting the Action Plan implementation utilizing the 
practical training equipment (Vibration analysis demonstrator and NDI 
demonstrator) provided by JICA for further strengthen the capacity on O&M 
in TPSs. 
 

3. Analysis of current situation of O&M through Issue Analysis 
The JICA Expert Team explained the result of analysis of current situation for 
further improvement of O&M at TPSs as follows. Pakistan side confirmed the 
contents. 
(1) The JICA Expert Team comprehensively analyzed the O&M issues of 

TPSs in Pakistan and identified the countermeasures (not limited to Action 
Plan). 

(2) As for the O&M issues that JICA-trained engineers & technicians can deal 
with, almost all of the countermeasures are covered by the O&M training 
course in Japan and their Action Plan. 

(3) On the other hand, JICA Expert Team recognize that, through reviewing 
the Project progress, the following points need to be improved.  
 Since trainings in Japan and online training mainly focused on 

general contents of thermal power generation and maintenance 
subjects, there is still room for improvement in; 
 Basic skills & knowledge of Plant Operation 
 More practical skills focusing on specific power generation type, 

fuel type, etc. 
 Organizational issues such as identifying training needs and 

designing trainings curricula, securing budget and equipment for 
practical training, etc. for effective and systematic human resources 
development. Implementation of HRD Action Plan is essential in this 
regard. 
 

 
4. Technical Proposal from the Project Team (JICA-trained participants and JCC 

members) 
Based on the result of review of Action Plan and analysis of current situation, 
the JICA Expert Team suggested following items for further improvement in 
O&M at TPSs in Pakistan. Pakistan side confirmed the contents. 
(1) Technical Training in Japan 

 Training course of plant operation. 
 Training course of more practical skills (Root Cause Analysis, 

Maintenance Scheduling Method, etc.) focusing on specific power 
generation type, fuel type, etc. 

(2) Enhancement of HRD training system 
 Includes training planning, training subjects reviewing, training 

teachers, providing training equipment (if necessary), etc. 
 
5. Conclusion 

Based on the implementation of the Project for around 4 years, the Project 
members concluded that the Project is practical and effective to improve O&M 
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capacity. JICA Expert Team suggested that the Pakistan side implement the 
Action Plan for further improvement of O&M at TPSs with strong support from 
their management. 
 

6. Electronic signature  
Both sides acknowledged and agreed that the Minutes of Meetings may be 
executed by electronic signature, which is considered as an original 
signature for all purposes and has the same force and effect as an original 
signature. "Electronic signature” includes faxed versions of an original 
signature or electronically scanned and transmitted versions (e.g., PDF 
format) of an original signature. 
 

Attachment 1 Attendance List  
Attachment 2 Presentation Materials 
Attachment 3 Project Monitoring Sheet Ver. 6 (draft) 
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Attendance List 

 

Meeting of the Final Joint Coordination Committee (JCC) on  

“The Project for Capacity Building and Strengthening of Thermal Power 

Generation Operation & Maintenance” 

 

Date: 17th February, 2022 

Time: 12:30 – 13:30 (PST) 

Method: Zoom Web Conference 

 

No. Name Position Company 

1 Ahmed Taimoor Nasir 
Joint Secretary, 

Chairperson of JCC 

Ministry of Energy 

(Power Division) 

2 Muhammad Imran Mian 
Chief Executive Officer / MD, 

Project Director 

GENCO Holding 

Company, Ltd 

3 Syed Tanveer Ahmed Jafri Chief Executive Officer JPCL , GENCO-I 

4 Mushtaq Ahmad Advisor (HR) 
GENCO Holding 

Company, Ltd 

5 Masood Ahmed Finance Director 
GENCO Holding 

Company, Ltd 

6 Muhammad Jafar 
Additional Director (Technical), 

Focal Point of the project 

GENCO Holding 

Company, Ltd 

7 Iftikhar Ahmad Assistant Director (Technical) 
GENCO Holding 

Company, Ltd 

8 Muhammad Ahmed 
Additional Deputy Director 

(Coordination) 

GENCO Holding 

Company, Ltd 

9 Konishi Hideaki Sr. Advisor 
JICA 

Headquarters 

10 Shibata Kuri Program officer 
JICA 

Headquarters 

11 Aramaki Risa Representative 
JICA 

Pakistan Office 
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12 Amir Bukhari  Chief Program Manager 
JICA 

Pakistan Office 

13 Sawa Koki Project Formulation Advisor 
JICA 

Pakistan Office 

14 Okuda Hidenobu JICA Expert Team Kansai Electric 

15 Fukuda Naga JICA Expert Team Kansai Electric 

16 Kozakai Akira JICA Expert Team Kansai Electric 

17 Doi Yoshihiro JICA Expert Team Kansai Electric 

18 Ichioka Hidenobu JICA Expert Team Kansai Electric 

19 Obe Yuki JICA Expert Team Kansai Electric 
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t, 

it 
is

 a
pp

ro
pr

ia
te

 t
ha

t 
O

&
M

pe
rs

on
ne

l i
n 

le
ad

in
g 

po
si

tio
ns

 a
re

 t
ra

in
ed

 a
s 

in
st

ru
ct

or
s 

th
ro

ug
h 

O
&

M
tr

ai
ni

ng
 in

 J
ap

an
 

in
cl

ud
in

g 
pr

ac
tic

al
 t

ra
in

in
g,

 a
nd

 t
he

 t
ra

in
ed

 in
st

ru
ct

or
s 

im
pl

em
en

t
di

ss
em

in
at

io
n 

ac
tiv

iti
es

 a
t 

th
ei

r 
po

w
er

 s
ta

tio
ns

.
ü

In
 a

dd
iti

on
 t

o 
th

e 
or

ig
in

al
 p

ro
je

ct
, 

JI
CA

Ex
pe

rt
 T

ea
m

 p
ro

vi
de

d 
tr

ai
ni

ng
 e

qu
ip

m
en

t 
(V

ib
ra

tio
n 

An
al

ys
is

 D
em

on
st

ra
to

r 
an

d 
N

D
I 

D
em

on
st

ra
to

r)
to

 p
ub

lic
 t

ra
in

in
g 

ce
nt

er
s 

in
 P

ak
ist

an
 (

M
uz

af
fa

rg
ar

h 
Tr

ai
ni

ng
 C

en
te

r 
an

d 
Gu

dd
du

Tr
ai

ni
ng

 C
en

te
r)

 a
nd

 
tr

ai
ne

d 
in

st
ru

ct
or

s 
to

 t
ra

in
 u

si
ng

 t
he

 e
qu

ip
m

en
t.

ü
Th

es
e 

ar
e 

ap
pr

op
ria

te
 a

pp
ro

ac
he

s 
to

 a
ch

ie
vi

ng
 t

he
 g

oa
ls 

of
 t

hi
s 

pr
oj

ec
t.

(1
) 

Re
le

va
nc

e 
: 

H
ig

h

Ev
al

ua
tio

n 
Cr

ite
ri

a
(1

) 
Re

le
va

nc
e

(2
)

Ef
fe

ct
iv

en
es

s
(3

)
Im

pa
ct

(4
)

Ef
fic

ie
nc

y
(5

)
Su

st
ai

na
bi

lit
y

Ev
al

ua
tio

n 
Re

su
lts

H
ig

h
H

ig
h

H
ig

h
Re

la
tiv

el
y

H
ig

h
H

ig
h
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Ev
al

ua
tio

n 
As

pe
ct

s
D

et
ai

le
d 

Ev
al

ua
tio

n
Re

su
lts

Co
ns

ist
en

cy
 w

ith
 

th
e 

Ja
pa

ne
se

 O
DA

 
po

lic
y

ü
Th

e 
Pr

oj
ec

t 
is 

co
ns

ist
en

t 
w

ith
 J

ap
an

es
e 

O
ffi

cia
l D

ev
el

op
m

en
t 

As
sis

ta
nc

e 
(O

DA
) 

po
lic

y 
fo

r 
Pa

ki
st

an
.

1.
 P

ro
je

ct
 S

um
m

ar
y:

 P
ro

je
ct

 E
va

lu
at

io
n 

(2
/6

)

(2
) 

Ef
fe

ct
iv

en
es

s 
: 

H
ig

h
Ev

al
ua

tio
n 

As
pe

ct
s

D
et

ai
le

d 
Ev

al
ua

tio
n

Re
su

lts

Ac
hi

ev
em

en
t 

of
Pr

oj
ec

t 
O

ut
pu

ts

ü
Th

e 
O

ut
pu

t 
1 

an
d 

2 
ha

ve
 b

ee
n 

ac
hi

ev
ed

.
ü

As
 fo

r 
th

e 
O

ut
pu

t 
3,

 t
he

re
 a

re
 t

he
 u

ni
m

pl
em

en
te

d 
Ac

tio
n 

Pl
an

s 
by

 s
om

e 
pa

rt
ici

pa
nt

s 
du

e 
to

 C
ov

id
-1

9 
pa

nd
em

ic 
so

 f
ar

, 
bu

t t
he

 t
ra

in
in

gs
 c

on
du

ct
ed

 b
y 

th
e 

pa
rt

ic
ip

an
ts

 w
er

e 
hi

gh
ly

 e
va

lu
at

ed
, s

o 
it 

is
 c

on
si

de
re

d 
th

at
 O

ut
pu

t 
3 

ha
s 

be
en

 m
os

tly
 a

ch
ie

ve
d.

ü
In

 a
dd

iti
on

 t
o 

th
e 

in
iti

al
 p

ro
je

ct
, J

IC
A

Ex
pe

rt
 T

ea
m

 p
ro

vi
de

d 
tr

ai
ni

ng
 e

qu
ip

m
en

t 
to

 
ea

ch
 t

ra
in

in
g 

ce
nt

er
 b

as
ed

 o
n 

th
e 

fie
ld

 s
ur

ve
y 

in
 P

ak
ist

an
, d

isc
us

sio
ns

 w
ith

 t
he

 
m

an
ag

em
en

t 
of

 G
HC

L/
GE

N
CO

s,
 a

nd
 fo

llo
w

-u
p 

su
rv

ey
s 

to
 t

he
 p

ar
tic

ip
an

ts
 t

ra
in

ed
 in

 
Ja

pa
n.

ü
In

 a
dd

iti
on

, J
IC

A
Ex

pe
rt

 T
ea

m
 c

on
du

ct
ed

 o
nl

in
e 

tr
ai

ni
ng

 fo
r 

in
st

ru
ct

or
s 

w
ho

 c
on

du
ct

 
tr

ai
ni

ng
 u

sin
g 

th
es

e 
eq

ui
pm

en
t.

ü
Fr

om
 t

he
se

, 
it 

ca
n 

be
 c

on
clu

de
d 

th
at

 t
hi

s 
pr

oj
ec

t 
in

cl
ud

in
g 

ad
di

tio
na

l p
ro

je
ct

s 
w

as
 

ac
hi

ev
ed

 a
t 

a 
sa

tis
fa

ct
or

y 
le

ve
l.

Ac
hi

ev
em

en
t 

of
Pr

oj
ec

t 
Pu

rp
os

e

ü
As

 p
er

 t
he

 q
ue

st
io

nn
ai

re
 s

ur
ve

ys
 f

or
 m

an
ag

em
en

t 
an

d 
pa

rt
ici

pa
nt

s,
 t

he
 

im
pl

em
en

ta
tio

n 
of

 A
ct

io
n 

Pl
an

s 
by

 p
ar

tic
ip

an
ts

 h
as

 le
d 

to
 t

he
 im

pr
ov

em
en

t 
of

 O
&

M
pe

rf
or

m
an

ce
 a

t 
TP

Ss
, s

o 
it 

is
 c

on
si

de
re

d 
th

at
 t

he
 P

ro
je

ct
 P

ur
po

se
 

ha
s 

be
en

 a
ch

ie
ve

d.

(1
) 

Re
le

va
nc

e 
: 

H
ig

h
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1.

 P
ro

je
ct

 S
um

m
ar

y:
 P

ro
je

ct
 E

va
lu

at
io

n 
(3

/6
)

(3
) 

Im
pa

ct
 :

 H
ig

h
Ev

al
ua

tio
n 

As
pe

ct
s

D
et

ai
le

d 
Ev

al
ua

tio
n

Re
su

lts

Pr
os

pe
ct

 o
f 

ac
hi

ev
in

g 
O

ve
ra

ll 
Go

al

ü
Im

pr
ov

em
en

ts
 o

f 
tr

ai
ni

ng
 c

ap
ac

ity
 o

n 
O

&
M

at
 T

PS
s

ha
ve

 b
ee

n 
co

nf
ir

m
ed

.
In

 a
dd

iti
on

, 
as

 p
er

 t
he

 q
ue

st
io

nn
ai

re
 s

ur
ve

ys
 fo

r 
m

an
ag

em
en

t 
an

d 
pa

rt
ic

ip
an

ts
, i

m
pr

ov
em

en
ts

 o
f 

O
&

M
pe

rf
or

m
an

ce
 a

t 
TP

Ss
ha

ve
 

al
re

ad
y 

be
en

 c
on

fir
m

ed
.

Th
er

ef
or

e,
 it

 is
 h

ig
hl

y 
po

ss
ib

le
 t

ha
t 

O
ve

ra
ll 

G
oa

l w
ill

 b
e 

ac
hi

ev
ed

.

Ri
pp

le
 E

ffe
ct

s

ü
Th

e 
pa

rt
ici

pa
nt

s 
no

t 
on

ly
 h

av
e 

im
pl

em
en

te
d 

tr
ai

ni
ng

 t
o 

di
ss

em
in

at
e 

th
e 

kn
ow

le
dg

e 
an

d 
sk

ills
 le

ar
ne

d 
du

rin
g 

O
&M

Tr
ai

ni
ng

 in
 J

ap
an

,b
ut

 h
av

e 
w

or
ke

d 
on

 t
he

im
pr

ov
em

en
t

ac
tiv

iti
es

 t
hr

ou
gh

 4
S 

(S
or

t, 
Se

t 
in

 o
rd

er
, 

Sh
in

e 
an

d 
St

an
da

rd
iz

e)
 a

ct
iv

iti
es

 a
nd

 T
BM

(T
oo

l B
ox

 M
ee

tin
g)

 le
ar

ne
d

in
 

Ja
pa

n.
Th

e 
im

pr
ov

em
en

t 
ac

tiv
iti

es
 h

av
e 

a 
po

si
tiv

e 
im

pa
ct

 o
n 

th
e 

sa
fe

ty
 

an
d 

qu
al

ity
 a

t 
TP

Ss
.

(2
) 

Ef
fe

ct
iv

en
es

s 
: 

H
ig

h
Ev

al
ua

tio
n 

As
pe

ct
s

D
et

ai
le

d 
Ev

al
ua

tio
n

Re
su

lts

Be
ne

fic
ia

rie
s 

of
 

Pr
oj

ec
t

ü
As

 p
er

 t
he

 b
en

ef
ic

ia
rie

s 
of

 t
he

 P
ro

je
ct

, e
ac

h 
pa

rt
ic

ip
an

t 
ha

s 
be

en
 a

bl
e 

to
 d

is
se

m
in

at
e 

th
e 

kn
ow

le
dg

e 
an

d 
sk

ill
s 

le
ar

ne
d 

du
ri

ng
 O

&
M

Tr
ai

ni
ng

 in
 J

ap
an

 t
o 

6,
32

9 
co

lle
ag

ue
s 

in
 t

he
 P

ro
je

ct
.
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(4
) 

Ef
fic

ie
nc

y 
: 

Re
la

tiv
el

y 
H

ig
h1.
 P

ro
je

ct
 S

um
m

ar
y:

 P
ro

je
ct

 E
va

lu
at

io
n 

(4
/6

)

Ev
al

ua
tio

n 
As

pe
ct

s
D

et
ai

le
d 

Ev
al

ua
tio

n
Re

su
lts

In
pu

ts

ü
As

 fo
r 

th
e 

in
pu

ts
of

 t
he

 J
ap

an
es

e 
sid

e,
 t

he
 d

is
pa

tc
h 

of
 t

he
 J

ap
an

es
e 

ex
pe

rt
s 

w
as

 n
ot

 c
on

du
ct

ed
 a

s 
pl

an
ne

d
du

e 
to

 t
he

 c
an

ce
lla

tio
n 

of
 t

he
 

4t
h

su
rv

ey
 (

th
e

3r
d

fo
llo

w
-u

p 
su

rv
ey

) 
an

d 
fin

al
 s

ur
ve

y 
(t

he
 4

th
fo

llo
w

-u
p 

su
rv

ey
 a

nd
on

-s
ite

 t
ra

in
in

g)
 a

dd
ed

 t
o 

th
e 

or
ig

in
al

 p
ro

je
ct

. 
Ho

w
ev

er
, 

th
os

e 
ac

tiv
iti

es
 c

ou
ld

 b
e 

ca
rr

ie
d 

ou
t 

by
 s

ub
st

itu
tin

g 
em

ai
l, 

w
eb

 
co

nf
er

en
ce

 a
nd

 o
nl

in
e 

tr
ai

ni
ng

, w
hi

ch
 w

as
 a

pp
ro

pr
ia

te
 t

o 
pr

od
uc

e 
th

e 
ou

tp
ut

s 
as

 p
la

nn
ed

.
ü

As
fo

r 
th

e 
in

pu
ts

of
 t

he
 P

ak
ist

an
 s

id
e,

 t
he

 s
ch

ed
ul

ed
 3

rd
m

an
ag

em
en

t 
tr

ai
ni

ng
 w

as
 c

an
ce

le
d 

an
d 

th
e 

3r
d

tr
ai

ni
ng

 p
er

io
d 

fo
r 

en
gi

ne
er

s 
w

as
 

sh
or

te
ne

d 
du

e 
to

 in
su

ff
ic

ie
nt

 c
oo

rd
in

at
io

n.

Im
pr

ov
em

en
t 

of
 

Ef
fic

ie
nc

y

ü
Si

nc
e 

th
e 

Pr
oj

ec
t 

w
as

 c
on

du
ct

ed
 a

s 
th

e 
sa

m
e 

pr
og

ra
m

 in
clu

di
ng

 o
th

er
 

co
un

tr
ie

s,
 s

yn
er

gi
st

ic
 e

ff
ec

ts
 c

ou
ld

 b
e 

ac
hi

ev
ed

 b
y 

la
te

ra
lly

 a
pp

ly
in

g 
th

e 
ac

tiv
ity

 r
es

ul
ts

 o
f 

ea
ch

 p
ro

je
ct

.
In

 a
dd

iti
on

, t
he

 e
ffi

cie
nc

y 
of

 t
he

 P
ro

je
ct

 w
as

 a
bl

e 
to

 b
e 

im
pr

ov
ed

.
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1.

 P
ro

je
ct

 S
um

m
ar

y:
 P

ro
je

ct
 E

va
lu

at
io

n 
(5

/6
)

Ev
al

ua
tio

n 
As

pe
ct

s
D

et
ai

le
d 

Ev
al

ua
tio

n
Re

su
lts

Po
lic

y 
/

In
st

itu
tio

na
l 

as
pe

ct
ü

It
 is

 n
ot

 p
re

di
ct

ed
 a

ny
 p

ol
ic

y 
or

 in
st

itu
tio

na
l c

ha
ng

e
th

at
 m

ay
 a

ffe
ct

 t
he

 
su

st
ai

na
bi

lit
y 

of
 t

he
 P

ro
je

ct
 e

ffe
ct

s.

O
rg

an
iz

at
io

n 
as

pe
ct

ü
As

 a
 c

ha
ng

e 
in

 t
he

 o
rg

an
iz

at
io

n 
th

at
 a

ffe
ct

s 
th

e 
su

st
ai

na
bi

lit
y 

of
 t

he
 e

ffe
ct

s 
cr

ea
te

d 
by

 t
hi

s 
pr

oj
ec

t, 
a 

tr
ai

ni
ng

 c
en

te
r 

fo
r 

G
EN

CO
s

(M
uz

af
fr

ag
ar

h
Tr

ai
ni

ng
 C

en
te

r)
 

w
as

 n
ew

ly
 e

st
ab

lis
he

d 
ac

co
rd

in
g 

to
 t

he
 H

RD
Ac

tio
n 

Pl
an

 c
re

at
ed

 b
y 

th
e 

GH
CL

m
an

ag
em

en
t.

ü
As

 t
he

 e
ng

in
ee

r 
tr

ai
ni

ng
 o

f 
GE

NC
O

s,
 b

y 
ut

iliz
in

g 
th

is 
tr

ai
ni

ng
 c

en
te

r 
in

st
ea

d 
of

 t
he

 
tr

ai
ni

ng
 a

t 
W

EA
 s

o 
fa

r,
 it

 h
as

 b
ec

om
e 

po
ss

ib
le

 t
o 

ac
qu

ire
 s

ki
lls

 m
or

e 
sp

ec
ia

liz
ed

 in
 

th
er

m
al

 p
ow

er
 g

en
er

at
io

n 
te

ch
no

lo
gy

.
ü

At
 t

he
 t

ra
in

in
g 

ce
nt

er
s 

of
 G

EN
CO

s,
 e

ng
in

ee
rs

 a
nd

 t
ec

hn
ic

ia
ns

 t
ra

in
ed

in
 J

ap
an

ar
e 

ap
po

in
te

d 
as

 in
st

ru
ct

or
s,

 a
nd

 it
 c

an
 b

e 
co

nf
ir

m
ed

 t
ha

t 
th

e 
or

ga
ni

za
tio

n 
is

 
tr

yi
ng

 t
o 

su
st

ai
n 

an
d 

de
ve

lo
p 

th
is

 p
ro

je
ct

.

Te
ch

ni
ca

l a
sp

ec
t

ü
In

 J
IC

A
tr

ai
ni

ng
, 

en
gi

ne
er

s 
an

d 
te

ch
ni

cia
ns

 p
re

pa
re

d 
th

e 
Ac

tio
n 

Pl
an

s 
fo

r 
im

pr
ov

em
en

t 
of

 t
he

 O
&M

ca
pa

cit
y 

of
 T

PS
s.

 D
ue

 t
o 

th
e 

di
ss

em
in

at
io

n 
of

 
kn

ow
le

dg
e 

th
ro

ug
h 

th
e 

im
pl

em
en

ta
tio

n 
of

 t
he

 A
ct

io
n 

Pl
an

s,
 b

as
ic

 t
ec

hn
ic

al
 

an
d 

sa
fe

ty
 k

no
w

le
dg

e 
of

 t
he

 O
&

M
st

af
f 

at
 T

PS
s

w
er

e 
en

ha
nc

ed
, w

hi
ch

 le
ad

 t
o 

re
du

ct
io

n 
in

 a
cc

id
en

ts
 a

t 
TP

Ss
, 

an
d 

im
pr

ov
em

en
t 

of
 O

&
M

qu
al

ity
 o

f 
th

e 
st

af
f 

at
 T

PS
s.

ü
Fu

rt
he

rm
or

e,
 in

 o
rd

er
 t

o 
su

st
ai

n 
an

d 
de

ve
lo

p 
ac

tiv
iti

es
 fo

r 
th

e 
O

&M
ca

pa
cit

y 
of

 
th

er
m

al
 p

ow
er

 p
la

nt
s,

 a
s 

de
sc

rib
ed

 in
 t

he
 “

O
rg

an
iz

at
io

na
l a

sp
ec

t"
 o

f 
th

e 
pr

ev
io

us
 

se
ct

io
n,

 t
he

 d
ed

ic
at

ed
 t

ra
in

in
g 

ce
nt

er
 s

pe
ci

al
iz

in
g 

in
 t

he
rm

al
 p

ow
er

 
ge

ne
ra

tio
n 

ha
s 

be
en

 e
st

ab
lis

he
d 

an
d 

op
er

at
ed

.

(5
) 

Su
st

ai
na

bi
lit

y 
: 

H
ig

h
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1.

 P
ro

je
ct

 S
um

m
ar

y:
 P

ro
je

ct
 E

va
lu

at
io

n 
(6

/6
)

(5
) 

Su
st

ai
na

bi
lit

y 
: 

H
ig

h
Ev

al
ua

tio
n 

As
pe

ct
s

D
et

ai
le

d 
Ev

al
ua

tio
n

Re
su

lts

Fi
na

nc
ia

l 
as

pe
ct

ü
At

 t
he

 G
EN

CO
s

tr
ai

ni
ng

 c
en

te
rs

, 
pr

ac
tic

al
 t

ra
in

in
g 

w
as

 li
m

ite
d 

in
 s

om
e 

ite
m

s 
du

e 
to

 la
ck

 o
f f

in
an

ce
s 

an
d 

eq
ui

pm
en

t, 
bu

t J
IC

A
Ex

pe
rt

 T
ea

m
 

pr
ov

id
ed

 t
he

 n
ec

es
sa

ry
 t

ra
in

in
g 

eq
ui

pm
en

t 
ba

se
d 

on
 f

ie
ld

 s
ur

ve
ys

, 
di

sc
us

si
on

s 
w

ith
 m

an
ag

em
en

t,
 a

nd
 t

he
 r

es
ul

ts
 o

f 
qu

es
tio

nn
ai

re
s 

fr
om

 p
ar

tic
ip

an
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I. Summary 

1 Progress 

1-1 Progress of Inputs 

 The Japanese side provided the following items from December 2020 to February 

2022. 

 Training equipment for Muzaffargarh and Guddu training center 

Muzaffargarh training center 

- Vibration Analysis Demonstrator / Non Destructive Inspection (NDI) 

Demonstrator 

Guddu training center 

- NDI Demonstrator 

 Online training for instructors from Muzaffargarh and Guddu training center 

- 8 instructors, from 29th November 2021 to 8th December 2021 

 Although the Japanese side was planning to dispatch the Japanese experts for the 

final survey (the 4th follow-up survey) during this reporting period, the dispatch of 

the Japanese experts was not conducted as planned due to the Covid-19 

pandemic.  

 

 The Pakistan side provided the following items from December 2020 to February 

2022. 

 Assignment of counterpart personnel 

 Dispatch of participants for the online training 

 Implementation and reporting of action plan activities 

 

(Attachment 3)



 

1-2 Progress of Activities (up-date with in the this reporting period) 

The progress of activity set for each output is as follows. 

 Output 1: Current situation of O&M of thermal power stations is analyzed and 

training needs are identified. 

 [1.1] To analyze the current situation of O&M at thermal power stations 

 Already completed. 

 [1.2] To review the training system of thermal power generation, and analyze the 

current situation and issues of O&M personnel 

 Already completed. 

 [1.3] To specify the training needs 

 As agreed at the 4th JCC online meeting on 19th November 2020, JICA 

Expert Team (JET) decided to provide the additional training (4th batch 

training) using the training equipment (Vibration Analysis Demonstrator / NDI 

Demonstrator) provided by JET. 

 

 Output 2: Capacity of WEA and GENCOs' Instructors is enhanced 

 [2.1] To set the target O&M skills that instructors & potential instructors should 

obtain 

 JET set the target skills to be acquired in the additional mechanical 

maintenance training using the training equipment provided by JET. 

 [2.2] To formulate the program of training in Japan 

 JET formulated the additional mechanical maintenance training program 

using the training equipment provided by JET. 

 [2.3] To set selection criteria for the training in Japan 

 JET created selection criteria based on the additional mechanical 

maintenance training and shared it with counterparts. 

  [2.4] To conduct trainings in Japan 

 Due to the spread of covid-19 infection, additional training has been changed 

to online training instead of on-site training. 

 8 instructors belonging to each GHCL training center were trained in the 

additional online training. 

 [2.5] To modify the contents of training in Japan at WEA and GENCOs’ thermal 

power stations (OJTs) in Pakistan 

 Already completed. 

 

 Output 3: Trainings as well as On-the-Job Training (OJT) at WEA and GENCOs 

are improved 

 [3.1] To develop action plans of trainings (OJTs) for O&M of thermal power 



 

stations 

 In the 4th batch online training, instructors made the action plans for 

improvement of O&M capacity of TPSs. 

 [3.2] To disseminate obtained knowledge and technical skills to O&M personnel 

based on the action plans and verify the skilled up level by checklist developed at 

the above [2.4] 

 According to regular training reports from the participants trained in Japan (24 

engineers & 24 technicians), they conducted a total of 822 trainings and they 

trained a total of 6,329 trainees of GENCOs during this project. 

 According to training reports from the participants (8 instructors) from each 

GHCL training center who trained in the online training, they conducted a total 

of 13 trainings using training equipment provided by JET and they trained a 

total of 85 trainees of GENCOs. 

 The results of reports from those who participated in the training conducted 

by JICA-trained participants shows that the training was highly evaluated and 

improved their O&M ability at TPSs. (as shown in Chart 1-1) 

 

 

Chart 1-1: Evaluation of Training provided by JICA trained participants 

 (based on report surveys) 

 

 [3.3] To review the results of action plans to improve the training at WEA and 

GENCOs’ thermal power stations (OJTs) in Pakistan 

 JET conducted a remote survey to confirm the implementation status of the 

action plans of 1st/2nd/3rd batch participants trained in Japan. 

It seems that 46% of the participants trained in Japan were able to implement 



 

the Action Plan as planned. The remaining 56% seemed to be able to 

implement only partial Action Plans due to Covid-19 pandemic as shown in 

Chart 1-2. 

 

Chart 1-2: Action Plan Implementation Status (based on report surveys) 

 

 JET conducted a remote survey to confirm the implementation status of the 

action plans of 4th batch participants who received online training. 

JET confirmed that the instructors at the Muzaffargarh and Guddu training 

centers are implementing their own action plans as planned. 

 

 JET has obtained the following good results through reports from JICA-

trained participants. 

(Engineer and Technician) 

 JICA-trained participants disseminated their knowledge and skills to their 

colleagues not only by utilizing training materials provided by JICA Expert 

Team, but also by creating and arranging the materials by themselves. 

JET recognize that the training ability in TPSs is steadily increasing by 

using the training material of high-quality instead of conventional verbal 

technical transfer. 

 Some JICA-trained participants implemented dissemination activity not 

only for staff of his own TPS, but also for staff of other TPSs (e.x. 

Jamshoro to Kotri). 

 The trainings conducted by JICA-trained participants is not limited to the 

lecture, they are provided in a more practical and easy-to-understand 

way, such as practical training using wasted materials in TPS, and OJT 



 

style. 

 In addition to technical skills, JICA-trained participants also provide 

training on safety and quality learned in the training in Japan. Especially 

for TBM (Tool Box Meeting), this safety measure was already 

incorporated into usual operation in some TPSs, and it contributes to 

raise safety awareness of O&M personnel and building safety culture in 

the workplace. 

 

 (Management) 

 Action Plan made by the participant of the HRD training in Japan, 

efficiently accelerated the establishment of the training center for 

GENCOs in Muzaffargarh TPS. Engineers and technicians who 

participated in the training in Japan, are also assigned to the trainers in 

this training center. 

 

 (Instructor) 

 The instructors at each training center conducted unprecedented practical 

training using the training equipment provided by JET according to the 

action plan created by themselves. 

 

1-3 Achievement of Output (with in the project period) 

  Output 1: Current situation of O&M of thermal power stations is analyzed and 

training needs are identified. 

 Output 1 was achieved as follows. 

 JET analyzed the current situation of O&M and training needs of Pakistan's TPS 

through the 3 times on-site survey and 1 time online survey. 

 JET summarized the current status of O & M at TPSs in Pakistan in the baseline 

report and 3 interim reports of this project. In those reports, JET considers that 

it is necessary to improve the knowledge and technology required for basic 

maintenance at TPS, ensure safety and improve quality of work. 

 JET and GHCL have confirmed at the JCC that there is no gap in their perception 

of that needs. Below is a summary of the main training needs. 

 Basic training needs (reflected in 1st to 3rd training in Japan) 

HRD / Safety management / Quality control / Efficiency management / 

Optimal maintenance / TBM / Overview of thermal power plant (including 

site visit) / Manufacturer factory tour related to thermal power generation / 

etc. 

 Training needs for mechanical maintenance (reflected in 1st training in 



 

Japan) 

Metal materials / Vibration analysis and suppression technology / Non-

destructive inspection / Residual life diagnosis / Boiler water quality 

management / GTCC power generation technology / etc. 

 Training needs for electrical maintenance (reflected in 2nd training in Japan) 

Generator / Motor / Cable / Breaker / Transformer / Insulation standard / 

Vibration analysis and suppression technology / non-destructive inspection 

/ etc. 

 Training needs for I & C maintenance (reflected in 3rd training in Japan) 

Measuring and monitoring device / Turbine supervisory instrument / Control 

valve and accessories / Basic control theory (PID control) and optimal tuning 

/ GTCC control system and maintenance / Periodic maintenance of 

measuring and monitoring device / etc. 

 Additional training needs for mechanical maintenance (reflected in 4th 

online training) 

Vibration Analysis / Non Destructive Inspection 

 

 Output 2: Capacity of WEA and GENCOs' Instructors is enhanced. 

 Output 2 was achieved as follows. 

 Based on the analysis of training needs shown in Output 1, JET prepared and 

provided the 3 training programs (Mechanical maintenance / Electrical 

maitenance / I&C maitenance) in Japan as the measures to fill the gap between 

the actual conditions and the ideal conditions for the O&M of TPSs. 

 Total of 24 engineers,24 technicians and 6 managements were trained as 

expected instructors in the 1st, 2nd, and 3rd trainings in Japan. The participants 

who participated in respective trainings answered that they had almost achieved 

the training objective (“Training Capacity of the participants for O&M of TPSs 

will be strengthened.”), and that the knowledge and experience they acquired 

can be directly applied or adaptable to their work as shown in Table 1-1 and 1-

2. 

Table 1-1: Achievement level of the training objective in the training in Japan 

 
← Fully Achieved                                 Not Achieved  → 

4 3 2 1 

Engineer Training 

(23 participants) 

15 

(65%) 

8 

(35%) 
- - 

Technician Training 

(24 participants) 

14 

(58%) 

10 

(42%) 
- - 

Management Training 

(6 participants) 

3 

(50%) 

3 

(50%) 
- - 



 

Table 1-2: Usefulness level of the training results from the training in Japan 

 
Be directly applied 

to work 

Be adaptable to 

work 

Not be directly 

applied and 

adapted to work 

Not useful 

Engineer Training 

(23 participants) 

17 

(74%) 

1 

(5%) 

5 

(21%) 
- 

Technician Training 

(24 participants) 

16 

(67%) 

8 

(33%) 
- - 

Management Training 

(6 participants) 

3 

(50%) 

3 

(50%) 
- - 

In the evaluations of the 1st and 2nd participants, some results with low 

satisfaction were found, but the results of the 3rd participants were generally 

satisfactory. 

This may have been improved because the 3rd training menu was adjusted with 

the results of the JET’s on-site surveys and training needs from GHCL/GENCOs, 

and more practical training was provided compared to the previous year. 

 Most of the participants answered by questionnaire that they were able to 

improve their own thermal power plant maintenance and management capacity 

through the training in Japan provided in line with the training needs of Output1. 

During the training in Japan, they created the action plans as shown in Output3, 

and after returning to Pakistan, they are training themselves at each TPS as 

instructors based on these improved knowledge and skills. 

 

 Based on the analysis of additional training needs shown in Output1, JET 

prepared and provided the additional online training program (Mechanical 

maintenance) along with the equipment (Vibration Analysis Demonstrator / NDI 

Demonstrator) used for the training. 

 Total of 8 instructors from each GHCL training center were trained as the 

additional online training. 

The objective of the online training (“Training Capacity of the participants for 

O&M of TPSs will be strengthened.”) was achieved, and the training equipment 

provided by JET was made available to the training centers. 

 

 Output 3: Trainings as well as On-the-Job Training (OJT) at WEA and GENCOs 

are improved. 

 Output 3 was achieved as follows. 

 In the 1st, 2nd, and 3rd trainings in Japan, engineers and technicians made the 

action plans for improvement of the O&M capacity of TPSs.  

 Through the implementation of the 1st, 2nd and 3rd participant’s action plans, their 

dissemination activities helped to enhance the basic technical knowledge of the 



 

O&M staff of TPSs and safety culture is now being improved.  

 According to the regular training reports from the 1st, 2nd and 3rd participants 

trained in Japan (24 engineers and 24 technicians), they conducted a total of 822 

trainings and they trained a total of 6,329 trainees of GENCOs as of December 

2021 based on action plans. 

Table 1-3 shows the implementation status of the action plan that was prepared 

in the 1st, 2nd and 3rd trainings in Japan as of December 2021. 

Table 1-3: Status of implementation of the action plan by participants in the 1st to 3rd 

training in Japan (as of December 2021) 

 Number of 

training 

implementation 

times 

Number 

of 

trainees 

1st participants 

trained in Japan 

7 Engineers 233 2,692 

8 Technicians 268 1,907 

Total 501 4,599 

2nd participants 

trained in Japan 

8 Engineers 102 495 

8 Technicians 128 620 

Total 230 1,115 

3rd participants 

trained in Japan 

8 Engineers 50 334 

8 Technicians 41 281 

Total 91 615 

Total 822 6,329 

JET confirmed that the action plan was being implemented as planed with active 

support from management. 

 In this project, not only the number of participants but also the quality of training 

is important. Therefore, in order to ensure the quality of the training to be 

implemented after returning to Pakistan, the purpose and important points of the 

training were included in the Action Plan as an OJT checklist with reference to the 

training syllabus prepared by JET. 

In addition, JET asked all participants trained by JICA to give a presentation on 

implementation status of own action plan. Due to the influence of COVID-19, the 

follow-up survey was not a field survey but a remote survey, but JET was able to 

obtain detailed information on the activities of trainees by referring to these 

presentation materials. 

 In previous surveys of participants trained in Japan, many have expressed the 

opinion that practical training is necessary for effective training. Therefore, JET 

asked each counterpart to cooperate with the request for the use of training 

equipment. 



 

 In addition to this project, JET selected necessary training equipment for training 

to improve O&M capacity of thermal power plants through field surveys and 

discussions with GHCL/GENCOs, provided the training equipment to the 

Muzaffargarh and Guddu training centers, and trained instructors from each 

training center to conduct online training using the equipment. 

 According to training reports from the participants (8 instructors) from each GHCL 

training center who trained in the online training, they conducted a total of 13 

trainings using training equipment provided by JET and they trained a total of 85 

trainees of GENCOs. 

Table 1-4 shows the implementation status of the action plan that was prepared 

in the 4th training conducted online as of December 2021. 

Table 1-4: Status of implementation of the action plan by participants in the 4th training  

(as of December 2021) 

Training Center 

Training 

equipment 

provided by JET 

Number of 

training 

implementation 

times 

Number 

of 

trainees 

Muzaffargarh 

Training Center 

Vibration Analysis 

Demonstrator 
5 25 

NDI Demonstrator 4 28 

Total 9 53 

Guddu 

Training Center 
NDI Demonstrator 4 32 

Total 13 85 

 

 

1-4 Achievement of the Project Purpose 

 Project Purpose: Training capacity on O&M of GENCOs is strengthened. 

Project Purpose has been achieved as follows. However, in order to further 

strengthen the training capacity on O&M of TPSs, the HRD action plan needs to 

be continued and developed by the management. 

 JICA-trained engineers & technicians almost implemented their Action Plan as 

previously arranged with support from management, and a series of their 

dissemination activities can help to improve the O&M capacity at TPSs.  

According to the reports from JICA-trained participants, they conducted 822 

trainings for a total of 6,329 O&M personnel at TPSs. The results of 

questionnaire from those who participated in the training conducted by JICA-

trained participants shows that the training was highly evaluated and improved 

their O&M ability at TPSs. 

 Until now, transfer of technical knowledge within TPS in Pakistan have mainly 



 

oral lecture style based on the work experience and notes of trainers. JICA-

trained participants disseminated their knowledge and skills to their colleagues 

not only by utilizing training materials provided by JICA Expert Team, but also 

by creating and arranging the materials by themselves. JICA Expert Team 

recognize that the training ability in TPSs is steadily increasing by using the 

training material of high-quality instead of conventional verbal technical 

transfer. Furthermore, some JICA-trained engineers & technicians 

implemented dissemination activity not only for staff of their own TPS, but also 

for staff of other TPSs. 

 Until now, transfer of technical skill in TPS has been mainly during actual work. 

However, through this project, technical knowledge education has begun to be 

implemented effectively using textbooks and the like in a state separated from 

actual work. 

 Until now, practical training excepted OJT had been conducted only at training 

centers, but some participants trained in Japan have conducted practical 

training within TPS using surplus equipment and waste equipment. It can be 

seen that the training capacity at TPS has improved. 

 In addition to technical skills, JICA-trained participants also provide training on 

safety and quality learned in the training in Japan. Especially for TBM (Tool Box 

Meeting), this safety measure was already incorporated into usual operation in 

some TPSs, and it contributes to raise safety awareness of O&M personnel 

and building safety culture in the workplace. 

 Action Plan made by the participant of the 2nd HRD training in Japan, efficiently 

accelerated the establishment of the training center for GENCOs in 

Muzaffargarh TPS. JICA-trained engineers & technicians are also assigned to 

the trainers in this training center. 

 As an additional project, JET provided training equipment (Vibration Analysis 

Demonstrator and NDI Demonstrator) to the Muzaffargarh and Guddu training 

centers. These equipment was selected based on field surveys and 

discussions with GHCL/GENCOs in order to strengthen the training capacity 

of GHCL/GENCOs. 

 JET has also trained a total of 8 instructors from each training center through 

online training as the 4th training program of the project in order to provide 

autonomous training using these training equipment. JET has already received 

reports from the instructors at each training center on the use of the equipment 

provided, and according to the reports, each training center has conducted total 

of 13 training sessions with 8 trainees. 

 



 

 Project Evaluation by DAC Evaluation Criteria 

The Project is evaluated 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. 

 

(1) Relevance 

Relevance is considered “high” for the following reasons. 

Priority  In the GENCOs, it is an urgent task to efficiently operate 

and maintain thermal power generation, which is 

consistent with the goal of the Project. 

Adequacy of Project 

Approach 

 As for the approach of the Project, it is appropriate that 

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 stations. 

 In addition to the original project, JICA Expert Team 

provided training equipment (Vibration Analysis 

Demonstrator and NDI Demonstrator) to public training 

centers in Pakistan (Muzaffargarh Training Center and 

Guddu Training Center) and trained instructors to train 

using the equipment. 

 These are appropriate approaches to achieving the goals 

of this project. 

Consistency with the 

Japanese ODA policy 

 The Project is consistent with Japanese Official 

Development Assistance (ODA) policy for Pakistan. 

 

(2) Effectiveness 

Effectiveness is considered “high” for the following reasons. 

Achievement of 

Project Outputs 

 The Output 1 and 2 have been achieved. 

 As for the Output 3, there are the unimplemented Action 

Plans by some participants due to Covid-19 pandemic so 

far, but the trainings conducted by the participants were 

highly evaluated, so it is considered that Output 3 has 

been mostly achieved. 

 In addition to the initial project, JICA Expert Team provided 

training equipment to each training center based on the 

field survey in Pakistan, discussions with the management 

of GHCL/GENCOs, and follow-up surveys to the 

participants trained in Japan. 

 In addition, JICA Expert Team conducted online training 

for instructors who conduct training using these 

equipment. 

 From these, it can be concluded that this project including 



 

additional projects was achieved at a satisfactory level. 

Achievement of 

Project Purpose 

 As per the questionnaire surveys for management and 

participants, the implementation of Action Plans by 

participants has led to the improvement of O&M 

performance at TPSs, so it is considered that the Project 

Purpose has been achieved. 

Beneficiaries of  

Project 

 As per the beneficiaries of the Project, each participant 

has been able to disseminate the knowledge and skills 

learned during O&M Training in Japan to 6,414 colleagues 

in the Project. 

 

(3) Impact 

Impact is considered “high” for the following reasons. 

Prospect of achieving 

overall goal 

 Improvements of training capacity on O&M at TPSs have 

been confirmed. 

In addition, as per the questionnaire surveys for 

management and participants, improvements of O&M 

performance at TPSs 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 TPSs. 

 

(4) Efficiency 

Efficiency is considered “relatively high” for the following reasons. 

Inputs  As for the inputs of the Japanese side, the dispatch of the 

Japanese experts was not conducted as planned due to 

the cancellation of the 4th survey (the 3rd follow-up 

survey) and final survey (the 4th follow-up survey and on-

site training) added to the original project. However, those 

activities could be carried out by substituting email, web 

conference and online training, which was appropriate to 

produce the outputs as planned. 

 As for the inputs of the Pakistan side, the scheduled 3rd 

management training was canceled and the 3rd training 

period for engineers was shortened due to insufficient 

coordination. 



 

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 be 

improved. 

 

(5) Sustainability 

Sustainability is considered “high” for the following reasons. 

Policy /  

Institutional aspect 

 It is not predicted any policy or institutional change that 

may affect the sustainability of the Project effects. 

Organization aspect  As a change in the organization that affects the 

sustainability of the effects created by this project, a 

training center for GENCOs (Muzaffragarh Training 

Center) was newly established according to the HRD 

Action Plan created by the GHCL management. 

 As the engineer training of GENCOs, by utilizing this 

training center instead of the training at WEA so far, it has 

become possible to acquire skills more specialized in 

thermal power generation technology. 

 At the training centers of GENCOs, engineers and 

technicians trained in Japan are appointed as instructors, 

and it can be confirmed that the organization is trying to 

sustain and develop this project. 

Technical aspect  In JICA training, engineers and technicians prepared the 

Action Plans for improvement of the O&M capacity of 

TPSs. Due to the dissemination of knowledge through the 

implementation of the Action Plans, basic technical and 

safety knowledge of the O&M staff at TPSs were 

enhanced, which lead to reduction in accidents at TPSs, 

and improvement of O&M quality of the staff at TPSs. 

 Furthermore, in order to sustain and develop activities for 

the O&M capacity of thermal power plants, as described 

in the “Organizational aspect" of the previous section, the 

dedicated training center specializing in thermal power 

generation has been established and operated. 

Financial aspect  At the GENCOs training centers, practical training was 

limited in some items due to lack of finances and 

equipment, but JICA Expert Team provided the necessary 

training equipment based on field surveys, discussions 

with management, and the results of questionnaires from 

participants trained in Japan. 

 In addition, JICA Expert Team trained instructors to use 

those equipment to train for many O&M personnel in 



 

thermal power plants, so that they can continue their 

training activities autonomously even after the completion 

of this project. 

 

 

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 Pakistan 

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.) 

 Action Plan made by the participant of the 2nd HRD training in Japan, efficiently 

accelerated the establishment of the training center for GENCOs in Muzaffargarh 

TPS. JICA-trained engineers & technicians are also assigned to the trainers in 

Muzaffargarh TPS training center and Guddu training center. 

 Due to government realignment, WEA deviated from thermal power generation on 

their mandate. With the realistic circumstance, GENCO become an only 

counterpart under the project. 

 

2 Delay of Work Schedule and/or Problems (if any) 

2-1 Detail 

 Although JET planned to conduct the 4th survey (the 3rd follow-up survey) and 

final survey (the 4th follow-up survey) in Pakistan, JET won’t be able to conduct 

the survey in Pakistan due to the Covid-19 pandemic. 

 

2-2 Cause 

 Covid-19 pandemic. 

 

2-3 Action to be taken 

 Regarding the activities to be carried out in the 4th survey (the 3rd follow-up survey) 

and final survey (the 4th follow-up survey), JET substituted the activities with 

exchanging e-mails with each participants and conducting the questionnaire 

surveys for participants. 



 

 The both sides obtained the mutual understanding on achievement of the Project 

and future issues by holding the 4th Joint Coordination Committee (JCC) and final 

JCC, online instead of face-to-face. 

 

2-4 Roles of Responsible Persons/Organization (JICA, Gov. of Pakistan, etc.) 

 N/A 

 

3 Modification of the Project Implementation Plan 

3-1 PO 

Based on the Minutes of the Meeting agreed on 2nd October 2020, WAPDA Engineering 

Academy (WEA) is removed from Project Purpose, Outputs 2, Activities 2-5 &3-3, 

Objectively Verifiable Indicators, Means of Verification and Important Assumptions in 

Project Design Matrix (PDM) and Plan of Operation. 

 

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 Pakistan toward after completion of the Project 

N/A 

II. Project Monitoring Sheet I & II as Attached 
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Results of the Training 

  



 

 

 

 

 

 

 

 

 

 

(1) 1st Training in Japan 

  



The 1st training in Japan 

(1) Engineer training: March 21 to April 27, 2018 

Schedule Time Training item Venue 

March 21 
(Wednesday) 

- Arrival in Japan - 

March 22 
(Thursday) 

9:30～16:00 
Briefing 

JICA Chugoku Center 
Program orientation 

March 23 
(Friday) 

9:30～11:30 
General orientation (Japanese 
economy) 

JICA Chugoku Center 13:00～14:00 Opening ceremony 

14:10～17:00 Job report Presentation 

March 24 
(Saturday) 

- Day off - 

March 25 
(Sunday) 

- 
Moving (from JICA Chugoku to 
International Hotel Ube) 

- 

March 26 
(Monday) 

9:00～12:00 
Course orientation and action plan 
preparation (PCM) 

PET 
13:00～16:00 

Preparation of Action Plan (PCM 
method) 

March 27 
(Tuesday) 

9:00～16:00 TQM activities in Japan PET 

March 28 
(Wednesday) 

9:00～12:00 TQM activities in Japan 
PET 

13:00～16:00 
Human resource development for 
thermal power plants 

March 29 
(Thursday) 

9:00～12:00 
Human resource development for 
thermal power plants PET 

13:00～16:00 USC overview 

17:00～19:30 
Accompanied to hospital (Mr. BABAR 
Asadullah and Mr. MUHAMMAD 
Aslam Motlani) 

- 

March 30 
(Friday) 

9:00～14:00 Waiting - 

14:00～16:00 Fundamental technology for vibration PET 

March 31 
(Saturday) 

- Day off - 

April 1 
(Sunday) 

- Day off - 

April 2 
(Monday) 

9:00～16:00 Fundamental technology for vibration PET 

April 3 
(Tuesday) 

9:00～16:00 Fundamental technology for vibration PET 

April 4 
(Wednesday) 

9:00～16:00 
Nondestructive testing technique 
• Lecturing (UT, PT, MT, RT) 
• Practice (PT, MT, UT) 

PET 

April 5 
(Thursday) 

9:00～12:00 
Nondestructive testing technique 
• Lecturing (UT, PT, MT, RT) 
• Practice (PT, MT, UT) PET 

13:00～16:00 
Diagnostic technique for remaining life 
assessment 

April 6 
(Friday) 

9:00～16:00 
Diagnostic technique for remaining life 
assessment 

PET 

April 7 
(Saturday) 

- Day off - 

April 8 
(Sunday) 

- Day off - 

April 9 
(Monday) 

9:00～16:00 
Diagnostic technique for remaining life 
assessment 

PET 



April 10 
(Tuesday) 

9:00～10:30 
Safety (accident case studies session, 
etc.) 

PET 10:30～12:00 
Action plan guidance (for how to draw 
up a plan) 

13:00～16:00 Approach to environmental protection 

April 11 
(Wednesday) 

9:00～12:00 Approach to environmental protection 
PET 

13:00～16:00 Boiler water quality control 

April 12 
(Thursday) 

13:00～16:00 
Gas Turbine Combined Cycle (GTCC) 
power generation technology 

The Chugoku Electric 
Power 
Yanai Thermal Power 
Station  

April 13 
(Friday) 

9:30～16:00 
Gas Turbine Combined Cycle (GTCC) 
power generation technology 

The Chugoku Electric 
Power 
Yanai Thermal Power 
Station  

April 14 
(Saturday) 

- Day off - 

April 15 
(Sunday) 

- Day off - 

April 16 
(Monday) 

9:30～16:00 
Gas Turbine Combined Cycle (GTCC) 
power generation technology 

The Chugoku Electric 
Power 
Yanai Thermal Power 
Station  

April 17 
(Tuesday) 

9:30～11:30 
Gas Turbine Combined Cycle (GTCC) 
power generation technology 

The Chugoku Electric 
Power 
Yanai Thermal Power 
Station  

13:20～15:30 
Field trip to Hiroshima Peace 
Memorial Museum 

Hiroshima Peace 
Memorial Park 

April 18 
(Wednesday) 

10:00～16:00 
Site Visit to Mitsubishi-Hitachi Power 
Systems 

MHPS Kure Works 

April 19 
(Thursday) 

10:00～16:00 Preparation of Action JICA Chugoku Center 

April 20 
(Friday) 

9:00～16:00 Preparation of Action JICA Chugoku Center 

April 21 
(Saturday) 

- Day off - 

April 22 
(Sunday) 

- 
Moving (from JICA Chugoku to 
Hitachi) 

- 

April 23 
(Monday) 

10:00～16:00 
Site Visit to Mitsubishi-Hitachi Power 
Systems 

MHPS Hitachi Works 

April 24 
(Tuesday) 

- 
Moving (from Hitachi to JICA 
Yokohama) 

- 

April 25 
(Wednesday) 

10:00～13:00 Presentation of Action Plan JICA Yokohama Center 

April 26 
(Thursday) 

10:00～11:00 Evaluation meeting 

JICA Yokohama Center 11:00～12:00 Closing ceremony 

13:00～14:30 Review meeting 

April 27 
(Friday) 

- Leaving Japan - 

 

  



(2) Technician training: March 4 to 24, 2018 

Schedule Time Training item Venue 

March 4 
(Sunday) 

- Arrival in Japan - 

March 5 
(Monday) 

9:30～10:15 Briefing 

JICA Kansai Center 
10:15～11:00 Program orientation 

11:00～12:00 Course orientation 

14:00～17:00 Job report Presentation 

March 6 
(Tuesday) 

9:00～12:00 
Overview of Kansai Electric Power, 
and fuel 

JICA Kansai Center 
13:00～16:00 Thermal power plant (GTCC / coal) 

16:30～17:30 Japanese language session 

March 7 
(Wednesday) 

10:00～16:00 
Instruction for preparing Action Plan 
(PCM method) JICA Kansai Center 

16:30～17:30 Japanese language session 

March 8 
(Thursday) 

10:00～12:00 Orientation Kanden Plant 

Technocenter 13:00～16:30 Experiential safety training 

March 9 
(Friday) 

9:00～12:00 Welding Procedure Management Kanden Plant 

Technocenter 13:00～16:30 Prevention of accidents and disasters 

March 10 
(Saturday) 

- Day off - 

March 11 
(Sunday) 

- Day off - 

March 12 
(Monday) 

9:00～12:00 Handling metal materials Kanden Plant 

Technocenter 13:00～16:30 Experiential quality training 

March 13 
(Tuesday) 

9:00～16:30 Valve overhaul 
Kanden Plant 

Technocenter 

March 14 
(Wednesday) 

9:00～12:00 
Maintenance for high-temperature and 
high-pressure piping Kanden Plant 

Technocenter 
13:00～16:30 Maintenance of instruments 

March 15 
(Thursday) 

9:00～16:30 Motor overhaul 
Kanden Plant 

Technocenter 

March 16 
(Friday) 

10:00～12:00 
Site Visit to Himeji No.2 Thermal 
Power Station 

Himeji No.2 Thermal 

Power Station 

14:00～17:00 
Site Visit to Ishikawajima-Harima 
Heavy Industries 

IHI Aioi Works 

March 17 
(Saturday) 

- Day off - 

March 18 
(Sunday) 

- Experiencing Japanese culture Himeji 

March 19 
(Monday) 

9:00～12:00 Preparation of Action Plan 
Himeji Castle Grandvrio 

Hotel 

13:30～17:30 
Site Visit to Mitsubishi-Hitachi Power 
Systems 

MHPS Takasago Works 

March 20 
(Tuesday) 

9:00～12:00 
Types and characteristics of 
nondestructive testing Kanden Plant 

Technocenter 
13:00～16:30 Nondestructive testing 

March 21 
(Wednesday 

- (Moving to next accommodation) - 

March 22 
(Thursday) 

9:00～17:30 Preparation of Action Plan JICA Kansai Center 

March 23 
(Friday) 

9:30～12:30 Presentation of Action Plan 

JICA Kansai Center 

13:30～14:30 Evaluation meeting 

14:30～15:15 Closing ceremony 

15:15～16:00 Skull session 

16:00～17:00 Review meeting 



March 24 
(Saturday) 

- Leaving Japan - 

 

(3) Management training: March 14 to 24, 2018 

Schedule Time Training item Venue 

March 14 
(Wednesday) 

- Arrival in Japan - 

March 15 
(Thursday) 

10:00～10:30 Briefing 

JICA Kansai Center 

11:00～11:30 Program orientation 

13:00～14:00 
Course orientation and overview of 
Kansai Electric Power 

14:00～17:00 
Problem analysis using PCM 
(including discussion) 

March 16 
(Friday) 

10:00～12:00 
Site Visit to Himeji No.2 Thermal 
Power Station 

Himeji No.2 Thermal 

Power Station 

14:00～17:00 
Site Visit to Ishikawajima-Harima 
Heavy Industries 

IHI Aioi Works 

March 17 
(Saturday) 

- Day off - 

March 18 
(Sunday) 

- Day off - 

March 19 
(Monday) 

9:00～12:00 Objective analysis using PCM JICA Kansai Center 

13:30～17:30 
Site Visit to Mitsubishi-Hitachi Power 
Systems 

MHPS Takasago Works 

March 20 
(Tuesday) 

10:00～12:00 
Site Visit to Kanden Plant 
Technocenter Kanden Plant 

Technocenter 
13:00～16:30 Nondestructive testing 

March 21 
(Wednesday) 

- Day off - 

March 22 
(Thursday) 

10:00～12:00 Human resource development 
Kansai Electric Power 

Training Center 13:00～15:30 

Site Visit to Kansai Electric Power 
Training Center 
Introduction to O&M solutions 

March 23 
(Friday) 

9:30～12:30 Presentation of Action Plan 

JICA Kansai Center 

13:30～14:30 Evaluation meeting 

14:30～15:15 Closing ceremony 

15:15～16:00 Skull session 

16:00～17:00 Review meeting 

March 24 
(Saturday) 

- Leaving Japan - 

 

  



 

 

 

 

 

 

 

 

 

 

(2) 2nd Training in Japan 

  



The 2nd training in Japan 

(1) Engineer training: January 6 to February 9, 2019 

Schedule Time Training item Venue 

January 6 
(Sunday) 

- Arrival in Japan - 

January 7 
(Monday) 

10:00～11:00 Briefing 

JICA Kansai Center 
11:00～12:00 Program orientation 

13:00～14:00 Course orientation 

14:00～17:00 Job report Presentation 

January 8 
(Tuesday) 

9:00～12:00 Issue analysis 

JICA Kansai Center 13:00～16:00 Issue analysis 

18:00～19:30 Japanese language session 

January 9 
(Wednesday) 

9:00～12:00 Issue analysis JICA Kansai Center 

14:00～15:00 
Site visit to RMC of Kansai Electric 
Power 

Kansai Electric Power 
Headquarters 

15:00～16:00 
Site visit to the Central Load 
Dispatching Center of Kansai Electric 
Power 

18:00～19:30 Japanese language session JICA Kansai Center 

January 10 
(Thursday) 

9:00～12:00 
Overview of Kansai Electric Power, 
and fuel JICA Kansai Center 

13:00～16:00 Thermal power plant (GTCC / coal) 

January 11 
(Friday) 

10:00～12:00 Orientation 

Kanden Plant 
Technocenter 

13:00～14:00 The outline of insulation 

14:00～16:00 
Fire prevention measures of electrical 
equipment 

January 12 
(Saturday) 

- Day off - 

January 13 
(Sunday) 

- Day off - 

January 14 
(Monday) 

10:20～20:00 Home visit - 

January 15 
(Tuesday) 

9:00～12:00 Preventive maintenance of generators Kanden Plant 
Technocenter 13:00～16:00 Maintenance of electrical cables 

January 16 
(Wednesday) 

9:00～12:00 
Protection systems of main electrical 
equipment Kanden Plant 

Technocenter 
13:00～15:30 System protective relays 

15:30～17:00 Site Visit to the educational institution 
KWANSEI GAKUIN 
University Kobe Sanda 
Campus 

January 17 
(Thursday) 

9:00～12:00 
Protection systems of generators, 
transformers and 6.6kV motors Kanden Plant 

Technocenter 
13:00～16:00 

Preventive maintenance of 
transformers 

January 18 
(Friday) 

13:00～16:00 
Site Visit to Maizuru Thermal Power 
Station 

Maizuru Thermal Power 
Station 

January 19 
(Saturday) 

- Day off - 

January 20 
(Sunday) 

- Day off - 

January 21 
(Monday) 

9:30～12:00 
Site visit to Mitsubishi Electric 
Corporation 

Mitsubishi Electric 
Corporation Kobe Works 

14:00～16:00 
Site visit to Mitsubishi Electric 
Corporation 

Mitsubishi Electric 
Corporation Itami Works 

January 22 9:00～12:00 Orientation 



(Tuesday) 13:00～14:30 Quality control Kansai Electric Power 
Training Center 14:30～16:00 Thermal efficiency control 

January 23 
(Wednesday) 

9:00～16:00 Nondestructive inspection 
Kansai Electric Power 
Training Center 

January 24 
(Thursday) 

9:00～16:00 Nondestructive inspection 
Kansai Electric Power 
Training Center 

January 25 
(Friday) 

9:00～12:00 
Site Visit to Himeji No.2 Thermal 
Power Station 

Himeji No.2 Thermal 
Power Station 

14:00～17:00 Site Visit to Nihondenken Industrial  Nihondenken Industrial 

January 26 
(Saturday) 

- Day off - 

January 27 
(Sunday) 

- Day off - 

January 28 
(Monday) 

9:00～12:00 
Site Visit to Himeji No.2 Thermal 
Power Station 

Himeji No.2 Thermal 
Power Station 

13:30～17:00 
Site Visit to Mitsubishi-Hitachi Power 
Systems 

MHPS Takasago Works 

January 29 
(Tuesday) 

9:00～10:30 Human resource development 

Kansai Electric Power 
Training Center 

10:30～12:00 Lessons through major accidents 

13:00～16:00 
Preventive maintenance of circuit 
breakers 

January 30 
(Wednesday) 

9:00～16:00 Basic training of vibration 
Kansai Electric Power 
Training Center 

January 31 
(Thursday) 

9:00～16:00 Basic training of vibration 
Kansai Electric Power 
Training Center 

February 1 
(Friday) 

9:00～16:00 Basic training of vibration 
Kansai Electric Power 
Training Center 

February 2 
(Saturday) 

- Experiencing Japanese culture Kyoto 

February 3 
(Sunday) 

- Day off - 

February 4 
(Monday) 

9:00～12:00 Optimal maintenance planning 
Kansai Electric Power 
Training Center 13:00～16:00 

Preventive maintenance of excitation 
system 

February 5 
(Tuesday) 

9:00～12:00 Experiential safety training 
Kansai Electric Power 
Training Center 13:00～16:00 

Preventive maintenance of highvoltage 
motors 

February 6 
(Wednesday) 

9:00～16:00 Preparation of Action Plan JICA Kansai Center 

February 7 
(Thursday) 

9:00～12:00 Preparation of Action Plan 
JICA Kansai Center 

13:00～16:00 Presentation of Action Plan 

February 8 
(Friday) 

9:00～10:00 Evaluation meeting 

JICA Kansai Center 11:00～12:00 Closing ceremony 

16:00～17:00 Review meeting 

February 9 
(Saturday) 

- Leaving Japan - 

 

  



(2) Technician training: January 6 to 26, 2019 

Schedule Time Training item Venue 

January 6 
(Sunday) 

- Arrival in Japan - 

January 7 
(Monday) 

10:00～11:00 Briefing 

JICA Kansai Center 
11:00～12:00 Program orientation 

13:00～14:00 Course orientation 

14:00～17:00 Job report Presentation 

January 8 
(Tuesday) 

9:00～12:00 Issue analysis 

JICA Kansai Center 13:00～16:00 Issue analysis 

18:00～19:30 Japanese language session 

January 9 
(Wednesday) 

9:00～12:00 Issue analysis JICA Kansai Center 

14:00～15:00 
Site visit to RMC of Kansai Electric 
Power 

Kansai Electric Power 

Headquarters 
15:00～16:00 

Site visit to the Central Load 
Dispatching Center of Kansai Electric 
Power 

18:00～19:30 Japanese language session JICA Kansai Center 

January 10 
(Thursday) 

9:00～12:00 
Overview of Kansai Electric Power, 
and fuel JICA Kansai Center 

13:00～16:00 Thermal power plant (GTCC / coal) 

January 11 
(Friday) 

10:00～12:00 Orientation 
Kanden Plant 

Technocenter 13:00～16:00 
Preventive maintenance of 
transformers 

January 12 
(Saturday) 

- Day off - 

January 13 
(Sunday) 

- Day off - 

January 14 
(Monday) 

- Experiencing Japanese culture Kyoto 

January 15 
(Tuesday) 

9:00～12:00 
Protection systems of main electrical 
equipment 

Kanden Plant 

Technocenter 
13:00～14:00 The outline of insulation 

14:00～16:00 
Fire prevention measures of electrical 
equipment 

January 16 
(Wednesday) 

9:00～12:00 Preventive maintenance of generators Kanden Plant 

Technocenter 13:00～15:30 System protective relays 

15:30～17:00 Site Visit to the educational institution 

KWANSEI GAKUIN 

University Kobe Sanda 

Campus 

January 17 
(Thursday) 

9:00～12:00 
Preventive maintenance of highvoltage 
motors Kanden Plant 

Technocenter 
13:00～16:00 

Protection systems of generators, 
transformers and 6.6kV motors 

January 18 
(Friday) 

13:00～16:00 
Site Visit to Maizuru Thermal Power 
Station 

Maizuru Thermal Power 

Station 

January 19 
(Saturday) 

- Day off - 

January 20 
(Sunday) 

- Day off - 

January 21 
(Monday) 

9:30～12:00 Maintenance of electrical cables Kanden Plant 

Technocenter 14:00～16:00 Experiential quality training 

January 22 
(Tuesday) 

9:00～12:00 Prevention of accidents and disasters 
Kanden Plant 

Technocenter 
13:00～14:30 Occupational safety 

14:30～16:00 Experiential safety training 



January 23 
(Wednesday) 

9:00～16:00 Motor overhaul 
Kanden Plant 

Technocenter 

January 24 
(Thursday) 

9:00～16:00 Preparation of Action Plan JICA Kansai Center 

January 25 
(Friday) 

10:00～11:00 Evaluation meeting 

JICA Kansai Center 
14:00～15:30 Presentation of Action Plan 

15:30～16:15 Closing ceremony 

16:15～17:15 Review meeting 

January 26 
(Saturday) 

- Leaving Japan - 

 

(3) Management training: January 6 to 26, 2019 

Schedule Time Training item Venue 

February 3 
(Sunday) 

- Arrival in Japan - 

February 4 
(Monday) 

10:30～11:00 Briefing JICA Kansai Center 

13:00～13:30 Program orientation 

Kansai Electric Power 

Headquarters 

13:30～14:00 Course orientation 

14:20～16:00 Job report Presentation 

16:00～17:00 
Site visit to RMC of Kansai Electric 
Power 

February 5 
(Tuesday) 

9:00～12:15 
Site Visit to Kansai Electric Power 
Training Center Kansai Electric Power 

Training Center 
13:15～17:00 Stakeholder Analysis / Issue Analysis 

February 6 
(Wednesday) 

10:00～11:30 
Site Visit to Sakaiko Thermal Power 
Station 

Sakaiko Thermal Power 

Station 

13:00～14:15 
Site Visit to Sakai LNG receiving 
terminal 

Sakai LNG 

15:00～16:00 
Site Visit to Nanko Thermal Power 
Station 

Nanko Thermal Power 

Station 

February 7 
(Thursday) 

9:00～12:00 Preparation of Action Plan 

JICA Kansai Center 13:00～15:00 Presentation of Action Plan 

13:00～15:00 Human resource development 

February 8 
(Friday) 

10:00～10:30 Evaluation meeting 

JICA Kansai Center 11:00～12:00 Closing ceremony 

14:30～15:40 Review meeting 

February 9 
(Saturday) 

- Leaving Japan - 

  



 

 

 

 

 

 

 

 

 

 

(3) 3rd Training in Japan 

  



The 3rd training in Japan 

(1) Engineer training: January 23 to February 15, 2020 

Schedule Time Training item Venue 

January 23 
(Thursday) 

- Arrival in Japan - 

January 24 
(Friday) 

10:00～11:00 Briefing 

JICA Kansai Center 
11:00～12:00 Program orientation 

13:00～14:00 Course orientation 

14:00～17:00 Job report presentation 

January 25 
(Saturday) 

- Day off - 

January 26 
(Sunday) 

09:00～17:00 Issue analysis JICA Kansai Center 

January 27 
(Monday) 

09:00～10:00 Orientation 

Kansai Electric Power 
Training Center 

10:00～11:00 Tool Box Meetitng (TBM) 

11:00～14:00 
Overview of Turbine Supervisory 
Instrument 

14:00～17:00 
Maintenance of Turbine Supervisory 
Instrument (Practice) 

January 28 
(Tuesday) 

10:00～17:00 
Maintenance of Turbine Supervisory 
Instrument (Practice) 

Kansai Electric Power 
Training Center 

January 29 
(Wednesday) 

10:00～17:00 
Maintenance of Turbine Supervisory 
Instrument (Practice) 

Kansai Electric Power 
Training Center 

January 30 
(Thursday) 

09:30～12:00 
Overview of Gas Turbine Combined 
Cycle Power Generation Control 
System and Maintenance 

Himeji No.2 Thermal 
Power Station 13:00～14:00 

Simulation of Gas Turbine Combined 
Cycle Power Generation Control 
System 

14:00~16:00 
Site Visit to Himeji No.2 Thermal 
Power Station 

January 31 
(Friday) 

09:00～10:30 Quality control 

Kansai Electric Power 
Training Center 

10:30～12:00 Lessons Learned from Accidents 

13:30～16:00 Experience-based Safety Training 

16:00～17:00 Weekly review of training 

February 1 
(Saturday) 

- Experiencing Japanese culture Kyoto 

February 2 
(Sunday) 

- Day off - 

February 3 
(Monday) 

09:00～10:00 Orientation 

Kanden Plant 
Technocenter 

10:00～12:00 
Overview of Measuring and 
Monitoring Device 

13:00～13:30 Tool Box Meeting (TBM) 

13:30～17:00 
Maintenance of Measuring and 
Monitoring Device (Practice) 

February 4 
(Tuesday) 

09:00～12:00 
Overview of Control Valve and 
Accessories Kanden Plant 

Technocenter 
13:00～17:00 

Maintenance of Control Valve and 
Accessories (Practice) 

February 5 
(Wednesday) 

09:00～17:00 
Maintenance of Control Valve and 
Accessories (Practice) 

Kanden Plant 
Technocenter 

February 6 
(Thursday) 

09:00～12:00 
Basic Control Theory (PID Control) 
and Optimal Tuning 

Kanden Plant 
Technocenter 

13:00～17:00 

Optimal Tuning of Process Controller 
(Practice) 
 Step response method 
 Ultimate ensitivity method 



February 7 
(Friday) 

09:00～16:00 

Optimal Tuning of Process Controller 
(Practice) 
 Step response method 
 Ultimate ensitivity method 

Kanden Plant 
Technocenter 

16:00～17:00 Weekly review of training 

February 8 
(Saturday) 

- Day off - 

February 9 
(Sunday) 

- Day off - 

February 10 
(Monday) 

10:30～15:00 

Site Visit to Shimadzu Corporation 
Sanjo Works 
Site Visio to Shimadzu System 
Solutions, Sanjo Works 

Shimadzu Corporation, 
Shimadsu System 
Solutions 

February 11 
(Tuesday) 

- Day off - 

February 12 
(Wednesday) 

09:00～10:00 
The Quality of Electric Power 
Infrastructure (QEPI) 

JICA Kansai Center 10:00～11:00 Human Resource Development 

11:00～12:00 Optimal Maintenance Planning (RBM) 

13:00～17:00 Making of Action Plan 

February 13 
(Thursday) 

09:00～16:00 Making of Action Plan 
JICA Kansai Center 

16:00～17:00 Presentation of Action Plan 

February 14 
(Friday) 

09:00～11:00 Evaluation meeting 

JICA Kansai Center 11:00～12:00 Closing ceremony 

12:00～13:00 Review meeting 

February 15 
(Saturday) 

- Leaving Japan - 

 

(2) Technician training: January 13 to February 1, 2020 

Schedule Time Training item Venue 

January 13 
(Monday) 

- Arrival in Japan - 

January 14 
(Tuesday) 

10:00～11:00 Briefing 

JICA Kansai Center 

11:00～12:00 Program orientation 

13:00～14:00 Course orientation 

14:00～17:00 Job report presentation 

18:00～19:30 Japanese language session 

January 15 
(Wednesday) 

9:00～17:00 Issue analysis 
JICA Kansai Center 

18:00～19:30 Japanese language session 

January 16 
(Thursday) 

9:00～12:00 Issue analysis JICA Kansai Center 

14:00～17:00 

Site visit to the Central Load 
Dispatching Center of Kansai Electric 
Power and RMC, and introduction of 
K-VaCS 

Kansai Electric Power 

Headquarters 

18:00～19:30 Japanese language session JICA Kansai Center 

January 17 
(Friday) 

09:30～12:00 
Site Visit to Himeji No.2 Thermal 
Power Station 

Himeji No.2 Thermal 

Power Station 

14:30～17:00 
Site visit to Mitsubishi Electric 
Corporation 

Mitsubishi Electric 

Corporation Kobe Works 

January 18 
(Saturday) 

- Day off - 

January 19 
(Sunday) 

- Home visit - 

January 20 
(Monday) 

10:00～12:00 Orientation Kanden Plant 

Technocenter 13:00～14:00 Tool Box Meetitng (TBM) 



14:00～17:00 
Overview of Turbine Supervisory 
Instrument 

January 21 
(Tuesday) 

0900～10:00 Tool Box Meeting (TBM) 

Kanden Plant 

Technocenter 

10:00～11:00 Copper Pipe Flaring and Seal Taping 

11:00～12:00 Control Cable and Terminal Treatment 

13:00～17:00 
Maintenance of Measuring and 
Monitoring Device (Practice) 

January 22 
(Wednesday) 

09:00～12:00 
Overview of Control Valve and 
Accessories Kanden Plant 

Technocenter 
13:00～17:00 

Maintenance of Control Valve and 
Accessories (Practice) 

January 23 
(Thursday) 

09:00～17:00 
Maintenance of Control Valve and 
Accessories (Practice) 

Kanden Plant 

Technocenter 

January 24 
(Friday) 

09:00～16:00 
Maintenance of Control Valve and 
Accessories (Practice) Kanden Plant 

Technocenter 
16:00～17:00 Weekly review of training 

January 25 
(Saturday) 

- Experiencing Japanese culture Nara 

January 26 
(Sunday) 

- Day off - 

January 27 
(Monday) 

09:00～11:00 
Basic Control Theory (PID Control) 
and Optimal Tuning 

Kanden Plant 

Technocenter 
11:00～17:00 

Optimal Tuning of Process Controller 
(Practice) 
 Step response method 
 Ultimate ensitivity method 

January 28 
(Tuesday) 

09:00～12:00 

Optimal Tuning of Process Controller 
(Practice) 
 Step response method 
 Ultimate ensitivity method 

Kanden Plant 

Technocenter 

13:00～17:00 Experiential Quality Training 

January 29 
(Wednesday) 

09:00～12:00 Prevention of Accidents and Disasters 

Kanden Plant 

Technocenter 

13:00～14:00 Labor safety 

14:00～16:00 Experiential Safety Training 

16:00～17:00 Weekly review of training 

January 30 
(Thursday) 

09:00～17:00 Making of Action Plan JICA Kansai Center 

January 31 
(Friday) 

09:00～12:00 Making of Action Plan 

JICA Kansai Center 

14:00～15:00 Presentation of Action Plan 

15:00～16:00 Evaluation meeting 

16:00～16:30 Closing ceremony 

16:30～17:00 Review meeting 

February 1 
(Saturday) 

- Leaving Japan - 

 

  



 

 

 

 

 

 

 

 

 

 

(4) 4th Online Training 

  



The 4th online training 

Instructor training: November 10, 2021 / November 29 to December 8, 2021 

Schedule 
Time 

(JST) 
Training item Venue 

November 10 
(Wednesday) 

14:00~16:00 
Kick-off meeting 
Web meeting connecting test with 
Muzaffargarh 

Kansai Electric Power 
Headquarter 
Shinkawa Electric Osaka 
Branch Office 
Shinkawa Electric Chiba 
Sales Office 
Muzaffargarh TC 

November 29 
(Monday) 

14:00~14:10 Opening ceremony 

Kansai Electric Power 
Headquarter 
Shinkawa Electric Chiba 
Sales Office 
Muzaffargarh TC 

14:10~15:00 Course orientation 

15:00~16:00 
Unpacking and checking the quantity 
of vibration model rotor 

16:00~18:00 
Installing the model rotor (assembling, 
connecting cables, etc.) 

18:00~20:00 Confirmation of startup (1) 

November 30 
(Tuesday) 

14:00~15:00 Confirmation of startup (2) 

Kansai Electric Power 
Headquarter 
Shinkawa Electric Chiba 
Sales Office 
Muzaffargarh TC 

15:00~16:20 
How to use the model rotor 
Demo of the phenomenon (bearing 
scratch / bearing replacement) 

17:00~18:00 
How to use the model rotor 
Demo of the phenomenon (rotor 
scattering) 

18:00~20:00 
How to use the model rotor 
Demo of the phenomenon (unbalance) 

December 1 
(Wednesday) 

14:00~16:15 
How to use the model rotor 
Demo of the phenomenon (trouble-
shooting) 

Kansai Electric Power 
Training Center 
Shinkawa Electric Chiba 
Sales Office 
Muzaffargarh TC 

17:00~18:15 Lecture: Basic of vibration (1) 

18:15~20:30 
Practical training: Checking response 
by unbalance form 

December 2 
(Thursday) 

14:00~16:15 Lecture: Basic of vibration (2) Kansai Electric Power 
Training Center 
Shinkawa Electric Chiba 
Sales Office 
Muzaffargarh TC 

17:00~19:15 
Practical training: Balancing by the 
three-point balancing method 

19:15~20:15 Summary of this week’s training 

December 3 
(Friday) 

- Day off - 

December 4 
(Saturday) 

- Day off - 

December 5 
(Sunday) 

- Day off - 

December 6 
(Monday) 

14:00~16:00 
Unpacking and checking the quantity 
of NDI kit Kansai Electric Power 

Training Center 
Muzaffargarh TC 

17:00~19:00 Lecture: Overall the NDI / PT 

19:00~20:15 Plactical training: PT 

December 7 
(Tuesday) 

14:00~15:00 Lecture: MT 
Kansai Electric Power 
Training Center 
Muzaffargarh TC 

15:00~16:00 Practical training: MT 

17:00~18:00 Lecture: UT 

18:00~20:15 Practical training: UT 

December 7 
(Wednesday) 

14:00~16:30 Making of Action Plan 
Kansai Electric Power 
Training Center 
Muzaffargarh TC 

17:00~20:00 
Training Demonstration (Vivration / 
NDI) 

20:00~20:30 Critique / Training completion session  
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Action Plan prepared by Participants 

  



 

 

 

 

 

 

 

 

 

 

(1) Action Plan (prepared in the 1st training in Japan for Pakistan) 
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(2) Action Plan (prepared in the 2nd training in Japan for Pakistan) 
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1
1

ふ
さ
わ
し
い
研
修
機
関
や
研
修
生
が
機
能
し
て
い
な
い
。
実
践
的
な
研
修
が
な
い
。

2
2

安
全
や
品
質
に
関
す
る
ふ
さ
わ
し
い
研
修
が
な
い
。

3
3

機
器
の
保
全
と
構
造
に
問
題
が
な
い
た
め
に
こ
れ
ら
の
知
識
が
な
い
。

4
4

ど
の
よ
う
な
部
門
も
作
業
員
に
は
、
利
用
可
能
で
は
な
い
た
め
、
い
か
な
る
機
器
に
関
す
る
保
守
管
理
計
画
も
与
え
ら
れ
て
い
な
い
。

5
5

将
来
の
緊
急
事
態
や
事
故
に
対
応
す
る
た
め
の
有
効
な
プ
ロ
グ
ラ
ム
や
マ
ネ
ジ
メ
ン
ト
が
な
い
。

6
6

・
ふ
さ
わ
し
い
道
具
と
試
験
装
置
が
購
入
に
長
期
間
か
か
る
た
め
、
手
に
入
ら
な
い
。

7
7

適
宜
手
に
入
ら
な
い
の
で
、
貯
蔵
で
き
な
い
。

8
8

い
く
つ
か
の
マ
ニ
ュ
ア
ル
が
メ
ー
カ
か
ら
あ
た
え
ら
れ
な
い
。

9
9

先
輩
は
マ
ニ
ュ
ア
ル
の
知
識
が
あ
り
、
メ
ー
カ
指
導
の
技
術
を
習
得
す
る
が
、
若
手
は
先
輩
の
経
験
と
指
導
で
技
術
を
習
得
し
て
い
る
。

10
10

長
期
の
稼
動
と
購
入
手
配

11
11

装
置
の
試
験
に
有
効
性
が
な
い
。

12
12

保
全
基
準
の
機
関
に
与
え
ら
れ
る
の
で
そ
れ
は
政
府
の
仕
事
。

13
13

負
荷
需
要
と
呼
び
品
が
役
に
た
た
な
い
た
め
。

14
14

M
M

S
 作
業
員
は
有
効
な
研
修
を
う
け
た
作
業
員
が
い
な
い
た
め
技
術
力
が
な
い
。

15
15

不
具
合
、
事
故
は
共
有
さ
れ
る
が
、
知
識
と
予
備
品
の
不
足
が
ふ
さ
わ
し
い
時
期
に

16
16

17
17

18
18

19
19
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20
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A 5

1
1

ふ
さ
わ
し
い
研
修
機
関
や
研
修
生
が
機
能
し
て
い
な
い
。
実
践
的
な
研
修
が
な
い
。

2
2

安
全
や
品
質
に
関
す
る
ふ
さ
わ
し
い
研
修
が
な
い
。

3
3

機
器
の
保
全
と
構
造
に
問
題
が
な
い
た
め
に
こ
れ
ら
の
知
識
が
な
い
。

4
4

ど
の
よ
う
な
部
門
も
作
業
員
に
は
、
利
用
可
能
で
は
な
い
た
め
、
い
か
な
る
機
器
に
関
す
る
保
守
管
理
計
画
も
与
え
ら
れ
て
い
な
い
。

5
5

将
来
の
緊
急
事
態
や
事
故
に
対
応
す
る
た
め
の
有
効
な
プ
ロ
グ
ラ
ム
や
マ
ネ
ジ
メ
ン
ト
が
な
い
。

6
6

・
ふ
さ
わ
し
い
道
具
と
試
験
装
置
が
購
入
に
長
期
間
か
か
る
た
め
、
手
に
入
ら
な
い
。

7
7

適
宜
手
に
入
ら
な
い
の
で
、
貯
蔵
で
き
な
い
。

8
8

い
く
つ
か
の
マ
ニ
ュ
ア
ル
が
メ
ー
カ
か
ら
あ
た
え
ら
れ
な
い
。

9
9

先
輩
は
マ
ニ
ュ
ア
ル
の
知
識
が
あ
り
、
メ
ー
カ
指
導
の
技
術
を
習
得
す
る
が
、
若
手
は
先
輩
の
経
験
と
指
導
で
技
術
を
習
得
し
て
い
る
。

10
10

長
期
の
稼
動
と
購
入
手
配

11
11

装
置
の
試
験
に
有
効
性
が
な
い
。

12
12

保
全
基
準
の
機
関
に
与
え
ら
れ
る
の
で
そ
れ
は
政
府
の
仕
事
。

13
13

負
荷
需
要
と
呼
び
品
が
役
に
た
た
な
い
た
め
。

14
14

M
M

S
 作
業
員
は
有
効
な
研
修
を
う
け
た
作
業
員
が
い
な
い
た
め
技
術
力
が
な
い
。

15
15

不
具
合
、
事
故
は
共
有
さ
れ
る
が
、
知
識
と
予
備
品
の
不
足
が
ふ
さ
わ
し
い
時
期
に

16
16

17
17

18
18

19
19

20
20
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(3) Action Plan (prepared in the 3rd training in Japan for Pakistan) 
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 b

e 
ad

dr
es

se
d 

by
 u

til
iz

in
g 

Hu
m

an
 R

es
ou

rc
es

, M
at

er
ia

l R
es

ou
rc

es
 a

nd
 

In
st

itu
tio

na
l R

es
ou

rc
es

. 

Pu
rp

os
e

M
et

ho
d 

of
 A

na
ly

si
s

Re
al

iz
at

io
n 

of
 p

ro
pe

r 
m

ai
nt

en
an

ce
Co

ur
se

 t
he

m
e



4

Co
py

rig
ht
©

20
13

 J
IC

A 

(P
ur

po
se

)

1
1-

1
1-

1-
A

1-
1-

A
1-

1-
A

ونا
ک ہ

ھی
س ٹ

نٹن
می

ئل
سا

 و
ی

سان
ان

(E
/T

ر (
 دا

مہ
ا ذ

 ک
س

ر ا
او

ہ 
وب

نس
 م

کا
س 

عٹن
 می

د/
را

 آف
لی

عم
س 

نٹن
می

ننا
 ج

رح
 ط

ی
چھ

و ا
 ک

ے
کت

م ن
 اہ

ے
 ک

ان
ر 

او
ٹ 

او
 بن

کی
ت 

لا
ے آ

وال
ے 

رن
 ک

س
نٹن

می
(M

e
a

su
ri

n
g

 &
 m

on
ito

ri
n

g
 d

e
vi

ce
s/

 T
u

rb
in

e s
up

er
vi

so
ry

 in
st

ru
m

e
n

ts
/C

o
n

tr
o

l v
al

ve
 &

a
cc

e
ss

o
rie

s 
e

tc
)

R
ea

liz
e p

ro
pe

r m
ai

nt
en

an
ce

 at
 T

PP
H

um
an

 R
es

ou
rc

es
(E

/T
) P

er
so

nn
el

 in
 c

ha
rg

e o
f M

ain
te

na
nc

e W
or

k &
 P

la
nn

in
g 

&
 

M
an

ag
em

en
t

H
av

e b
as

ic
 k

no
w

le
dg

e o
n s

tru
ct

ur
e 

an
d p

ro
ce

du
re

 o
f m

ai
nt

en
an

ce
 of

 th
e e

qu
ip

m
en

t.
(M

ea
su

rin
g &

 m
on

ito
rin

g d
ev

ic
es

/ T
ur

bi
ne

 su
pe

rv
iso

ry
 in

st
ru

m
en

ts
/C

on
tro

l  v
al

ve
 &

ac
ce

ss
or

ie
s e

tc
)

発
電
所
に
お
け
る適
切
な
メン
テナ
ン
ス実
施

⼈
的
資
源

(E
/T

) メ
ン
テ
ナ
ン
ス作
業
・計
画
・管
理
要
員

メン
テ
ナ
ン
ス
対
象
機
器
の
構
造
や
メ
ン
テ
ナ
ンス
要
領
を熟
知
して
い
る

1-
1-

B
1-

1-
B

1-
1-

B

ننا
 ج

ح
طر

ی 
چھ

و ا
 ک

ے
کت

م ن
 اہ

ے
 ک

ان
ر 

او
ٹ 

او
 بن

کی
ت 

لا
ے آ

وال
ے 

رن
 ک

س
نٹن

می

H
av

e 
ba

sic
 k

no
w

le
dg

e o
n 

ev
al

ua
tio

n 
an

d 
m

ai
nt

en
an

ce
 m

et
ho

d o
f t

he
 eq

ui
pm

en
t.

(C
ali

br
at

io
n,

 tu
ni

ng
, a

ir 
lea

ki
ng

 ch
ec

k 
et

c.
)

メン
テ
ナ
ン
ス
対
象
機
器
の
構
造
や
メ
ン
テ
ナ
ンス
要
領
を熟
知
して
い
る

1-
1-

C
1-

1-
C

1-
1-

C

یں
سک

ر 
 ک

کام
ت 

رس
 د

بق
طا

 م
ے

 ک
ت

ری
رو

ض
ی 

 ک
وں

ام
 ک

ہر
ھ  

سات
ھ 

سات
ے 

 ک
ٹی

وال
 ک

ور
ی ا

یفٹ
س

B
e 

ab
le

 to
 p

er
fo

rm
 re

qu
ire

d 
m

ai
nt

en
an

ce
 w

or
k 

w
ith

 q
ua

lit
y 

in
 a

 sa
fe

 m
an

ne
r.

安
全
と品
質
を
確
保
した
うえ
で
要
求
通
りの
作
業
が
で
きる

1-
1-

D
1-

1-
D

1-
1-

D

انا
گاپ

ہ ل
مین

تخ
ر 

او
نا 

کر
ت 

بس
دو

بان
ا، 

نان
ہ ب

وب
ص

من
کا 

س 
نٹن

می
ده 

قع
 با

ے
 س

ره
غی

 و
ت

لا
حا

ی 
 ک

وں
ولت

سہ
ی 

 ک
ٹ

لان
ناپ

B
e 

ab
le

 to
 p

la
n,

 m
an

ag
e a

nd
 e

va
lu

at
e 

th
e p

la
nn

ed
 m

ai
nt

en
an

ce
, a

cc
or

di
ng

 to
 th

e c
on

di
tio

ns
 o

f e
qu

ip
m

en
t.

プ
ラ
ン
ト設
備
の
状
態
等
か
ら定
期
メン
テ
ナ
ンス
の
計
画
・管
理
・評
価
が
で
きる

1-
1-

E
1-

1-
E

1-
1-

E

یں
سک

چ 
سو

ں 
ری

دبی
ے ت

 لئ
ے

 ک
ے

رس
 ع

ی
مب

ر ل
او

ی 
ام

نگ
ں ہ

می
ت 

وق
ی 

 ک
ت

دثا
حا

ر 
او

ت 
کلا

مش

B
e 

ab
le

 to
 id

en
tif

y c
au

se
s w

he
n 

fa
ul

t o
cc

ur
s,

 an
d 

ab
le

 to
 p

la
n 

fo
r e

m
er

ge
nc

y 
&

 p
er

m
an

en
t m

ea
su

re
.

不
具
合
発
⽣
時
の
要
因
分
析
、応
急
・恒
久
対
策
⽴
案
が
で
き
る

2
2-

1
2-

1-
A

2-
1-

A
2-

1-
A

ئل
صا

 و
ی

 ک
واد

م
(E

/T
ر (

زا
او

ر 
او

ت 
لا

ا آ
 ک

س
نٹن

می
رنا

 ک
ام

تظ
 ان

کا
ن 

ح ا
طر

ی 
چھ

ر ا
او

نا 
ہو

ب 
تیا

دس
و 

 ک
ار

وز
ر ا

او
ت 

آلا
کا 

س 
نٹن

می

M
at

er
ia

l R
es

ou
rc

es
(E

/T
) T

oo
ls 

&
 Ji

gs
T

oo
ls 

an
d J

ig
s n

ec
es

sa
ry

 fo
r m

ain
te

na
nc

e a
re

 n
ea

tly
 st

or
ed

 in
 d

es
ig

na
te

d 
ar

ea
s,

 w
el

l m
an

ag
ed

 a
nd

 av
ai

la
bl

e o
n 

de
m

an
d.

物
的
資
源

(E
/T

) メ
ン
テ
ナ
ン
ス
⼯
具
・冶
具
類

メン
テナ
ン
ス
に
必
要
な
⼯
具
・冶
具
が
揃
って
お
り、
きち
ん
と管
理
され
て
い
る

2-
2

2-
2-

A
2-

2-
A

2-
2-

A

(E
/T

ف (
صر

ے 
یائ

اش
ر  

او
ک 

سٹا
د ا

زائ
رنا

 ک
ام

تظ
 ان

کا
ن 

ح ا
طر

ی 
چھ

ر ا
او

نا 
ہو

ب 
تیا

دس
و 

 ک
ف 

صر
ے 

یائ
اش

ر  
او

ک 
سٹا

د ا
زائ

   
ے

ےلئ
 ک

س
نٹن

می

(E
/T

) C
on

su
m

ab
le

s&
 S

pa
re

 p
ar

ts
C

on
su

m
ab

le
s &

 S
pa

re
 p

ar
ts

 a
re

 st
or

ed
, w

el
l m

an
ag

ed
 an

d 
av

ai
la

bl
e o

n 
de

m
an

d.
(E

/T
) 消
耗
品
・予
備
品
類

メン
テナ
ン
ス
に
必
要
な
消
耗
品
・予
備
品
が
揃
って
お
り、
き
ちん
と管
理
され
て
い
る

2-
3

2-
3-

A
2-

3-
A

2-
3-

A

(E
/T

م (
کا

ے 
ڑائ

ے ب
سال

ر
ے 

 گ
یں

سک
ھ 

پڑ
و 

ں ت
ھی

پڑ
ی 

ور
ضر

ب 
 ج

ے،
 ہئ

ے
 ت

ہو
ب 

تیا
دس

   
کو

ے 
سال

 ر
ے

 ک
وں

شین
 م

ی
 ک

ت
آلا

یا 
ں 

نو
سی

رم
پ

(E
/T

) M
an

ua
ls

A
ll m

an
ua

ls 
of

 ea
ch

 eq
ui

pm
en

t a
re

 a
va

ila
bl

e o
n 

de
m

an
d.

(E
/T

) マ
ニ
ュ
ア
ル
類

機
器
毎
の
マ
ニュ
アル
が
揃
って
お
り、
必
要
とす
る者
が
、
必
要
な
時
に
参
照
で
きる
状
態
で
あ
る

2-
3-

B
2-

3-
B

2-
3-

B

ے 
ا ہ

رت
 ک

ال
مع

ست
ا ی

 ک
س

ر ا
او

ے 
 ہ

وتا
ب ہ

تیا
دس

و 
 ک

لہ
سا

 ر
کا

ام 
 ک

بق
طا

 م
ے

 ک
مل

 ع
کا

س 
نٹن

می
ر 

او
ت  

لا
ا آ

ں ی
نو

شی
م

W
or

k 
pr

oc
ed

ur
es

 fo
r e

ac
h m

ai
nt

en
an

ce
 o

f e
ac

h 
eq

ui
pm

en
t a

re
 w

rit
te

n,
 w

el
l k

ep
t a

nd
 av

ai
la

bl
e o

n 
de

m
an

d.
機
器
や
メ
ン
テ
ナ
ンス
の
内
容
毎
に
作
業
要
領
書
が
揃
って
お
り、
利
⽤
し
て
い
る

3
3-

1
3-

1-
A

3-
1-

A
3-

1-
A

ظام
ن

(E
ر (

عیا
 م

کا
س 

نٹن
می

ونا
ل ہ

ام
 ش

یں
 م

بہ
صو

من
کا 

س 
نٹن

می
ده 

اع
باق

ر 
 ک

 بنا
م)

کا
کا 

س 
نٹن

می
ر 

او
ت 

وق
) 

ار
عی

 م
ی

ظت
حفا

ے 
 لئ

ے
 ک

ت
لا

ر آ
او

ں 
نو

شی
ر م

ہ

In
st

itu
tio

na
l R

es
ou

rc
es

(E
) M

ai
nt

en
an

ce
 St

an
da

rd
s

E
ac

h e
qu

ip
m

en
t h

as
 pr

es
cr

ib
ed

 m
ai

nt
en

an
ce

 st
an

da
rd

s s
uc

h a
s f

re
qu

en
cy

, d
et

ai
ls 

of
 m

ai
nt

en
an

ce
 w

or
k.

制
度
・仕
組
み

(E
) メ
ン
テ
ナ
ン
ス
基
準

機
器
毎
に
保
全
基
準
（
周
期
・メ
ンテ
ナ
ン
ス
内
容
）
が
定
まっ
て
お
り、
定
期
メ
ン
テ
ナ
ンス
計
画
に
利
⽤
し
てい
る

3-
1-

B
3-

1-
B

3-
1-

B

یں
ے ہ

ھت
رک

ر 
را

رق
و ب

 ک
ی

الٹ
کو

ی 
 ک

س
نٹب

می
ث 

بائ
ی 

 ک
ے

ون
ر ہ

تیا
ے 

کت
 ن

ے
وال

ے 
رن

 ک
ک

چی
ں 

می
ے 

حل
مر

ے 
 ک

کام
ر 

ر ہ
او

ت 
آلا

یا 
ں 

نو
شی

ر م
ہ

E
ac

h e
qu

ip
m

en
t h

as
 st

an
da

rd
 ch

ec
k p

oi
nt

s.
機
器
お
よび
作
業
毎
に
判
定
基
準
が
定
まっ
て
お
り、
メン
テ
ナン
ス
品
質
が
確
保
され
て
い
る

3-
1-

C
3-

1-
C

3-
1-

C

ے
د ہ

جو
مو

م 
ظا

ا ن
 ک

ے
رن

 ک
یل

بد
ا ت

 ہ
 نا

گا
لح

ہ 
مین

تخ
کا 

ر 
عیا

 م
کا

س 
نٹن

می

T
he

re
 is

 an
 in

st
itu

tio
na

l s
ys

te
m

 to
 e

va
lu

at
e t

he
 m

ai
nt

en
an

ce
 st

an
da

rd
s a

nd
 ch

an
ge

 th
em

 if
 n

ec
es

sa
ry

.
メン
テ
ナ
ン
ス
基
準
を評
価
・変
更
す
る仕
組
み
が
あ
る

3-
2

3-
2-

A
3-

2-
A

3-
2-

A

(E
ت (

ما
قدا

ی ا
 ک

طع
منق

ی 
جل

ےب
ڑائ

ہ ب
وب

ص
من

یں
ے ہ

رت
 ک

مل
 ء

س
نٹن

می
ق 

طاب
 م

ے
 ک

س
ر ا

او
ے 

ر ہ
تیا

ت 
ما

قدا
ی ا

 ک
طع

منق
ی 

جل
ے ب

ڑائ
ہ ب

وب
ص

من
ے 

وال
ے 

ھن
رک

ل 
خیا

کا 
ت 

لا
حا

ی 
 ک

وں
ولت

سہ
ر 

او
ہ 

صوب
من

کا 
ی 

لائ
سپ

ی 
جل

ب

(E
) P

ow
er

-c
ut

 M
ai

nt
en

an
ce

 Pl
an

Po
w

er
-c

ut
 m

ai
nt

en
an

ce
 w

or
k 

is 
pl

an
ne

d,
 c

on
sid

er
in

g p
ow

er
 g

en
er

at
io

n p
la

n 
an

d c
on

di
tio

ns
 o

f t
he

 eq
ui

pm
en

t.
(E

) 停
電
作
業
計
画

電
⼒
供
給
計
画
と設
備
状
態
を
鑑
み
た
停
電
作
業
計
画
が
あ
り、
計
画
通
りに
メ
ン
テナ
ンス
を
実
施
して
い
る

3-
3

3-
3-

A
3-

3-
A

3-
3-

A

(E
ا (

ھن
مج

 س
ت

حال
ی 

 ک
وں

ولت
سہ

ی 
 ک

ٹ
لان

پ
ے

ا ہ
وت

ر ہ
وث

 م
ور

ے ا
د ہ

جو
مو

م  
ظا

ے ن
وال

ے 
رن

 ک
گا

ہ ل
مین

تخ
کا 

س 
ر ا

او
نا 

کر
چ 

جان
ی 

 ک
ت

حال
ی 

 ک
وں

ولت
سہ

ی 
 ک

ٹ
لان

ے پ
 لئ

ے
 ک

وبہ
نس

 م
ے

 ک
س

نتن
می

(E
) G

ra
sp

 o
f c

on
di

tio
ns

 o
f p

la
nt

 eq
ui

pm
en

t
T

he
re

 is
 a 

in
st

itu
tio

na
l s

ys
te

m
 to

 g
ra

sp
 &

 ev
al

ua
te

 th
e 

co
nd

itio
n 

of
 th

e 
pl

an
t e

qu
ip

m
en

t f
or

 p
la

nn
in

g 
pu

rp
os

e.
(E

) プ
ラ
ント
設
備
の
状
態
把
握

メ
ンテ
ナン
ス
計
画
の
た
め
の
プ
ラン
ト設
備
状
態
を把
握
・評
価
す
る仕
組
み
が
あ
り、
機
能
して
い
る

3-
4

3-
4-

A
3-

4-
A

3-
4-

A
(E

ے (
سر

دو
ک 

 ای
یں

 م
ے

اڑ
 ب

ے
 ک

ت
بس

دو
 بن

کا
ت 

دذا
حا

ر 
او

ت 
کلا

مش
 

انا
اپن

ر 
 ک

بتا
ے 

س
یں

ے ہ
تات

و ب
 ک

ے
عب

 ش
ہر

ر 
او

ے 
ا ہ

جات
و 

ع ہ
جم

ت 
ما

لو
مع

ت 
سب

ی ن
 ک

ت
دثا

حا
ر 

او
ت 

کلا
مش

(E
) S

ha
rin

g 
an

d 
re

fle
ct

io
n 

of
 ca

us
es

 &
 c

ou
nt

er
m

ea
su

re
s o

f e
ac

h f
au

lt
In

fo
rm

at
io

n o
f f

au
lts

/tr
ou

bl
es

 is
 ac

cu
m

ul
at

ed
 an

d 
sh

ar
ed

 w
ith

 st
af

f m
em

be
r.

(E
) 不
具
合
事
象
・対
応
の
共
有
と反
映

ト
ラブ
ル
に
関
す
る
情
報
が
蓄
積
され
て
お
り、
各
所
へ
共
有
して
い
る

3-
4-

B
3-

4-
B

3-
4-

B

یں
ے ہ

وت
د ہ

ما
ر آ

کا
ں 

می
ہ 

وب
ص

من
کا 

س 
نٹن

می
ر 

او
ے 

وت
م ہ

لو
مع

و 
 ک

ے
سر

دو
ک 

 ای
ے

ریق
 ط

کی
ے 

رن
 ک

حل
کا 

ے 
ص

عر
ی 

مب
ر ل

او
ی 

گام
 ہن

کی
ت 

دثا
حا

ر 
او

ت 
کلا

مش

E
m

er
ge

nc
y &

 p
er

m
an

en
t m

ea
su

re
s f

or
 ev

er
y 

ty
pe

 o
f f

au
lts

 ar
e s

ha
re

d 
an

d r
ef

le
ct

ed
 in

 th
e m

ai
nt

en
an

ce
 p

la
n.

C
h

ec
k 

po
in

ts
 a

re
 a

va
ila

bl
e

.

W
e

 fo
llo

e
 O

E
M

 re
co

m
m

e
n

d
a

tio
n

s.

N
o

t a
pp

lic
ab

le
.

N
o

n
- a

va
ila

b
ili

ty
 o

f C
M

M
S

.

D
u

e 
to

 d
iff

er
en

ce
 o

f t
e

ch
n

o
lo

gy
, w

o
rk

 in
 o

ld
 p

la
n

ts
 fo

r r
e

q
u

ir
ed

 s
ys

te
m

 
is

 u
n

d
e

rw
a

y.

W
e

 h
a

ve
 p

o
w

e
r c

ut
 m

ai
n

te
n

a
n

ce
 p

la
n

.

N
o

n
- a

va
ila

b
iti

ty
 o

f c
en

tr
a

liz
ed

 m
a

n
a

g
e

m
en

t s
ys

te
m

.

N
o

n
- a

va
ila

b
iti

ty
 o

f c
en

tr
a

liz
ed

 m
a

n
a

g
e

m
en

t s
ys

te
m

.

M
an

u
a

ls
 a

re
 a

va
ila

bl
e

.

O
E

M
 m

a
n

u
a

ls
 fu

lfi
ls

 th
e 

re
qu

ire
m

e
n

ts
 o

f p
ro

ce
du

re
s.

S
om

e
 o

f t
h

e 
e

q
u

ip
m

e
n

ts
 o

f d
iff

e
re

n
t T

P
P

 a
re

 o
b

se
le

tt
e

.

La
ck

 o
f a

dv
an

ce
m

en
t i

n
 th

ec
hn

ol
o

g
y 

tr
a

in
ig

W
e

 h
a

ve
 k

no
w

le
dg

e
 o

g 
e

qu
ip

m
e

n
ts

.

S
om

e
tim

e
s 

in
 c

as
e 

of
 e

m
e

rg
e

n
cy

 s
itu

a
tio

n
, w

e
 fo

rg
et

 to
 a

d
o

p
t t

h
e 

sa
fe

ty
 m

e
a

su
re

s p
a

rt
ia

lly
.

W
e

 h
a

ve
 a

vi
lit

y.

W
e

 h
a

ve
 a

vi
lit

y.

Y
e

s.

Y
e

s.
 W

e
 h

a
ve

 c
he

ck
 p

o
in

ts
.

W
e

 d
o

 n
ot

 h
a

ve
 a

n
y 

in
st

itu
tio

n
a

l s
ys

te
m

 to
 e

va
lu

a
te

 th
e

 m
a

in
te

n
a

n
ce

 
st

a
n

da
rd

s.
 B

u
t w

e
 fo

llo
w

 th
e

 O
E

M
's

 re
co

m
m

e
n

d
a

tio
n

s.

Y
e

s.
 W

e
 h

a
ve

 p
o

w
e

r c
ut

 m
a

in
te

n
an

ce
 w

o
rk

 p
la

n
 in

 le
a

so
n

in
g 

w
ith

 
po

w
e

r r
e

q
u

la
to

rs
.

W
e

 d
o

 h
av

e
 th

is
 s

ys
te

m
 a

va
ila

bl
e

 a
t o

u
r n

e
w

 p
la

n
t a

n
d 

w
o

rk
 is

 
u

n
de

rw
a

y 
fo

r 
re

st
 o

f p
la

n
ts

.

T
ro

u
bl

e
 re

po
rt

s 
a

re
 a

cc
o

m
u

la
te

d
 a

n
d 

th
e

re
 c

ou
nt

e
r m

ea
su

re
s 

ar
e 

di
sc

us
se

d 
w

ith
 s

ta
ff.

 A
n

d 
re

co
rd

e
d

 in
 p

ro
gr

e
ss

 re
g

is
te

rs
 a

ls
o

.

A
lth

ou
g

h
 to

o
ls

 a
n

d
 ji

gs
 a

re
 k

ep
t i

n
 s

af
e 

pl
ac

e,
 b

u
t n

e
e

d
 to

 m
an

ag
e

 in
 

pr
o

p
e

r o
rd

e
r.

C
o

n
su

m
a

b
le

s 
an

d
 s

pa
re

 p
ar

ts
 a

re
 k

ep
t a

n
d

 a
va

ila
b

le
 in

 s
tp

re
 b

u
t n

e
ed

 
to

 b
e

 p
ro

p
e

rl
y 

st
a

ck
e

d
 a

n
d 

re
co

rd
e

d
.

A
ll 

th
e

 m
a

n
u

a
ls

 o
d 

re
la

te
d

 e
q

u
ip

m
e

n
ts

 a
re

 a
va

ila
bl

e 
a

s 
an

d
 w

h
en

 
re

qu
ire

d
.

Th
e

 tr
o

u
b

le
 s

ho
ot

in
g 

ar
e 

a
va

ila
bl

e 
in

 th
e 

m
an

n
u

al
s,

 b
u

t w
or

k 
p

ro
ce

d
u

re
 

o
f t

h
ei

r m
a

in
te

n
a

n
ce

 is
 n

o
t d

ef
in

e
d

 s
ep

ar
a

te
ly

.

M
o

st
 o

g 
th

e
 e

q
u

ip
m

e
n

ts
 h

a
ve

 th
e 

p
re

sc
rib

e
d

 m
a

in
te

n
an

ce
 s

ta
n

da
rd

s.

E
n

g
in

e
er

s 
h

a
ve

 b
a

si
c 

te
ch

ni
ca

l k
no

w
le

d
ge

, b
u

t t
o 

m
ee

t l
at

e
st

 
te

ch
n

o
lo

gy
 e

qu
ip

m
e

n
t.

 T
h

ey
 n

e
e

d
 u

p
d

a
te

d
 te

ch
n

o
lo

g
y 

tr
a

in
in

gs
.

Y
e

s,
 w

e
 h

av
e

 b
a

si
c 

kn
ow

le
dg

e
 o

f t
h

e
 e

q
u

ip
m

e
n

ts
, c

al
lib

ra
tio

n
, t

u
n

in
g,

 
te

st
in

g 
et

c.

W
e

 u
se

d
 to

 ta
ke

 c
ar

e
 o

g 
sa

fe
ty

 m
ea

su
re

s 
w

h
ile

 c
ar

ry
in

g
 o

u
t 

m
a

in
te

n
a

n
ce

 w
o

rk
 in

 o
rd

e
r t

o
 a

vo
id

 a
n

y 
m

is
ha

p.
 B

u
t n

ee
d 

im
pr

o
ve

m
e

n
t.

Y
e

s,
 w

e
 h

av
e

 th
e

 a
b

ili
ty

.

Y
e

s,
 w

e
 h

av
e

 a
bi

lit
y 

to
 s

ia
gn

o
se

 fa
u

lts
 a

n
d

 p
la

n
 fo

r e
m

e
rg

en
cy

 &
 

pe
rm

an
en

t m
ea

su
re

s.

(R
ea

so
ns

 o
f t

he
 G

ap
)

(C
la

ss
ifi

ca
tio

n)
(I

de
a

l C
o

nd
iti

o
ns

)
(A

ct
ua

l C
on

di
tio

ns
)

ف
ہد

ی
بند

جہ 
در

ال
 ح

تِ
ول

ص
ع 

وق
مت

ت
قیق

ح
ت

وہا
وج

ی 
پ ک

گی

2.
 Is

su
e 

An
al

ys
is

 (2
/3

)

Ac
tu

al
Co

nd
it

io
ns

Re
as

on
s 

of
 G

ap
be

tw
ee

n 
id

ea
l 

an
d 

ac
tu

al
 

co
nd

iti
on

s
Pu

rp
os

e

Id
ea

l 
Co

nd
iti

on
s

1:
 H

um
an

 R
es

ou
rc

es
2:

 M
at

er
ia

l R
es

ou
rc

es
 

3:
 I

ns
tit

ut
io

na
l 

Re
so

ur
ce

s
To

ta
l 2

0 
ite

m
s

W
e 

an
al

yz
ed

 th
e 

Id
ea

l C
on

di
tio

ns
, A

ct
ua

l C
on

di
tio

ns
 a

nd
 R

ea
so

n 
of

 
ga

p 
be

tw
ee

n 
id

ea
l a

nd
 a

ct
ua

l c
on

di
tio

n.

5

Co
py

rig
ht
©

20
13

 J
IC

A 

(P
ur

po
se

)

1
1-

1
1-

1-
A

1-
1-

A
1-

1-
A

ونا
ک ہ

ھی
س ٹ

نٹن
می

ئل
سا

 و
ی

سان
ان

(E
/T

ر (
 دا

مہ
ا ذ

 ک
س

ر ا
او

ہ 
وب

نس
 م

کا
س 

عٹن
 می

د/
را

 آف
لی

عم
س 

نٹن
می

ننا
 ج

رح
 ط

ی
چھ

و ا
 ک

ے
کت

م ن
 اہ

ے
 ک

ان
ر 

او
ٹ 

او
 بن

کی
ت 

لا
ے آ

وال
ے 

رن
 ک

س
نٹن

می
(M

e
a

su
ri

n
g

 &
 m

on
ito

ri
n

g
 d

e
vi

ce
s/

 T
u

rb
in

e s
up

er
vi

so
ry

 in
st

ru
m

e
n

ts
/C

o
n

tr
o

l v
al

ve
 &

a
cc

e
ss

o
rie

s 
e

tc
)

R
ea

liz
e p

ro
pe

r m
ai

nt
en

an
ce

 at
 T

PP
H

um
an

 R
es

ou
rc

es
(E

/T
) P

er
so

nn
el

 in
 c

ha
rg

e o
f M

ain
te

na
nc

e W
or

k &
 P

la
nn

in
g 

&
 

M
an

ag
em

en
t

H
av

e b
as

ic
 k

no
w

le
dg

e o
n s

tru
ct

ur
e 

an
d p

ro
ce

du
re

 o
f m

ai
nt

en
an

ce
 of

 th
e e

qu
ip

m
en

t.
(M

ea
su

rin
g &

 m
on

ito
rin

g d
ev

ic
es

/ T
ur

bi
ne

 su
pe

rv
iso

ry
 in

st
ru

m
en

ts
/C

on
tro

l  v
al

ve
 &

ac
ce

ss
or

ie
s e

tc
)

発
電
所
に
お
け
る適
切
な
メン
テナ
ン
ス実
施

⼈
的
資
源

(E
/T

) メ
ン
テ
ナ
ン
ス作
業
・計
画
・管
理
要
員

メン
テ
ナ
ン
ス
対
象
機
器
の
構
造
や
メ
ン
テ
ナ
ンス
要
領
を熟
知
して
い
る

1-
1-

B
1-

1-
B

1-
1-

B

ننا
 ج

ح
طر

ی 
چھ

و ا
 ک

ے
کت

م ن
 اہ

ے
 ک

ان
ر 

او
ٹ 

او
 بن

کی
ت 

لا
ے آ

وال
ے 

رن
 ک

س
نٹن

می

H
av

e 
ba

sic
 k

no
w

le
dg

e o
n 

ev
al

ua
tio

n 
an

d 
m

ai
nt

en
an

ce
 m

et
ho

d o
f t

he
 eq

ui
pm

en
t.

(C
ali

br
at

io
n,

 tu
ni

ng
, a

ir 
lea

ki
ng

 ch
ec

k 
et

c.
)

メン
テ
ナ
ン
ス
対
象
機
器
の
構
造
や
メ
ン
テ
ナ
ンス
要
領
を熟
知
して
い
る

1-
1-

C
1-

1-
C

1-
1-

C

یں
سک

ر 
 ک

کام
ت 

رس
 د

بق
طا

 م
ے

 ک
ت

ری
رو

ض
ی 

 ک
وں

ام
 ک

ہر
ھ  

سات
ھ 

سات
ے 

 ک
ٹی

وال
 ک

ور
ی ا

یفٹ
س

B
e 

ab
le

 to
 p

er
fo

rm
 re

qu
ire

d 
m

ai
nt

en
an

ce
 w

or
k 

w
ith

 q
ua

lit
y 

in
 a

 sa
fe

 m
an

ne
r.

安
全
と品
質
を
確
保
した
うえ
で
要
求
通
りの
作
業
が
で
きる

1-
1-

D
1-

1-
D

1-
1-

D

انا
گاپ

ہ ل
مین

تخ
ر 

او
نا 

کر
ت 

بس
دو

بان
ا، 

نان
ہ ب

وب
ص

من
کا 

س 
نٹن

می
ده 

قع
 با

ے
 س

ره
غی

 و
ت

لا
حا

ی 
 ک

وں
ولت

سہ
ی 

 ک
ٹ

لان
ناپ

B
e 

ab
le

 to
 p

la
n,

 m
an

ag
e a

nd
 e

va
lu

at
e 

th
e p

la
nn

ed
 m

ai
nt

en
an

ce
, a

cc
or

di
ng

 to
 th

e c
on

di
tio

ns
 o

f e
qu

ip
m

en
t.

プ
ラ
ン
ト設
備
の
状
態
等
か
ら定
期
メン
テ
ナ
ンス
の
計
画
・管
理
・評
価
が
で
きる

1-
1-

E
1-

1-
E

1-
1-

E

یں
سک

چ 
سو

ں 
ری

دبی
ے ت

 لئ
ے

 ک
ے

رس
 ع

ی
مب

ر ل
او

ی 
ام

نگ
ں ہ

می
ت 

وق
ی 

 ک
ت

دثا
حا

ر 
او

ت 
کلا

مش

B
e 

ab
le

 to
 id

en
tif

y c
au

se
s w

he
n 

fa
ul

t o
cc

ur
s,

 an
d 

ab
le

 to
 p

la
n 

fo
r e

m
er

ge
nc

y 
&

 p
er

m
an

en
t m

ea
su

re
.

不
具
合
発
⽣
時
の
要
因
分
析
、応
急
・恒
久
対
策
⽴
案
が
で
き
る

2
2-

1
2-

1-
A

2-
1-

A
2-

1-
A

ئل
صا

 و
ی

 ک
واد

م
(E

/T
ر (

زا
او

ر 
او

ت 
لا

ا آ
 ک

س
نٹن

می
رنا

 ک
ام

تظ
 ان

کا
ن 

ح ا
طر

ی 
چھ

ر ا
او

نا 
ہو

ب 
تیا

دس
و 

 ک
ار

وز
ر ا

او
ت 

آلا
کا 

س 
نٹن

می

M
at

er
ia

l R
es

ou
rc

es
(E

/T
) T

oo
ls 

&
 Ji

gs
T

oo
ls 

an
d J

ig
s n

ec
es

sa
ry

 fo
r m

ain
te

na
nc

e a
re

 n
ea

tly
 st

or
ed

 in
 d

es
ig

na
te

d 
ar

ea
s,

 w
el

l m
an

ag
ed

 a
nd

 av
ai

la
bl

e o
n 

de
m

an
d.

物
的
資
源

(E
/T

) メ
ン
テ
ナ
ン
ス
⼯
具
・冶
具
類

メン
テナ
ン
ス
に
必
要
な
⼯
具
・冶
具
が
揃
って
お
り、
きち
ん
と管
理
され
て
い
る

2-
2

2-
2-

A
2-

2-
A

2-
2-

A

(E
/T

ف (
صر

ے 
یائ

اش
ر  

او
ک 

سٹا
د ا

زائ
رنا

 ک
ام

تظ
 ان

کا
ن 

ح ا
طر

ی 
چھ

ر ا
او

نا 
ہو

ب 
تیا

دس
و 

 ک
ف 

صر
ے 

یائ
اش

ر  
او

ک 
سٹا

د ا
زائ

   
ے

ےلئ
 ک

س
نٹن

می

(E
/T

) C
on

su
m

ab
le

s&
 S

pa
re

 p
ar

ts
C

on
su

m
ab

le
s &

 S
pa

re
 p

ar
ts

 a
re

 st
or

ed
, w

el
l m

an
ag

ed
 an

d 
av

ai
la

bl
e o

n 
de

m
an

d.
(E

/T
) 消
耗
品
・予
備
品
類

メン
テナ
ン
ス
に
必
要
な
消
耗
品
・予
備
品
が
揃
って
お
り、
き
ちん
と管
理
され
て
い
る

2-
3

2-
3-

A
2-

3-
A

2-
3-

A

(E
/T

م (
کا

ے 
ڑائ

ے ب
سال

ر
ے 

 گ
یں

سک
ھ 

پڑ
و 

ں ت
ھی

پڑ
ی 

ور
ضر

ب 
 ج

ے،
 ہئ

ے
 ت

ہو
ب 

تیا
دس

   
کو

ے 
سال

 ر
ے

 ک
وں

شین
 م

ی
 ک

ت
آلا

یا 
ں 

نو
سی

رم
پ

(E
/T

) M
an

ua
ls

A
ll m

an
ua

ls 
of

 ea
ch

 eq
ui

pm
en

t a
re

 a
va

ila
bl

e o
n 

de
m

an
d.

(E
/T

) マ
ニ
ュ
ア
ル
類

機
器
毎
の
マ
ニュ
アル
が
揃
って
お
り、
必
要
とす
る者
が
、
必
要
な
時
に
参
照
で
きる
状
態
で
あ
る

2-
3-

B
2-

3-
B

2-
3-

B

ے 
ا ہ

رت
 ک

ال
مع

ست
ا ی

 ک
س

ر ا
او

ے 
 ہ

وتا
ب ہ

تیا
دس

و 
 ک

لہ
سا

 ر
کا

ام 
 ک

بق
طا

 م
ے

 ک
مل

 ع
کا

س 
نٹن

می
ر 

او
ت  

لا
ا آ

ں ی
نو

شی
م

W
or

k 
pr

oc
ed

ur
es

 fo
r e

ac
h m

ai
nt

en
an

ce
 o

f e
ac

h 
eq

ui
pm

en
t a

re
 w

rit
te

n,
 w

el
l k

ep
t a

nd
 av

ai
la

bl
e o

n 
de

m
an

d.
機
器
や
メ
ン
テ
ナ
ンス
の
内
容
毎
に
作
業
要
領
書
が
揃
って
お
り、
利
⽤
し
て
い
る

3
3-

1
3-

1-
A

3-
1-

A
3-

1-
A

ظام
ن

(E
ر (

عیا
 م

کا
س 

نٹن
می

ونا
ل ہ

ام
 ش

یں
 م

بہ
صو

من
کا 

س 
نٹن

می
ده 

اع
باق

ر 
 ک

 بنا
م)

کا
کا 

س 
نٹن

می
ر 

او
ت 

وق
) 

ار
عی

 م
ی

ظت
حفا

ے 
 لئ

ے
 ک

ت
لا

ر آ
او

ں 
نو

شی
ر م

ہ

In
st

itu
tio

na
l R

es
ou

rc
es

(E
) M

ai
nt

en
an

ce
 St

an
da

rd
s

E
ac

h e
qu

ip
m

en
t h

as
 pr

es
cr

ib
ed

 m
ai

nt
en

an
ce

 st
an

da
rd

s s
uc

h a
s f

re
qu

en
cy

, d
et

ai
ls 

of
 m

ai
nt

en
an

ce
 w

or
k.

制
度
・仕
組
み

(E
) メ
ン
テ
ナ
ン
ス
基
準

機
器
毎
に
保
全
基
準
（
周
期
・メ
ンテ
ナ
ン
ス
内
容
）
が
定
まっ
て
お
り、
定
期
メ
ン
テ
ナ
ンス
計
画
に
利
⽤
し
てい
る

3-
1-

B
3-

1-
B

3-
1-

B

یں
ے ہ

ھت
رک

ر 
را

رق
و ب

 ک
ی

الٹ
کو

ی 
 ک

س
نٹب

می
ث 

بائ
ی 

 ک
ے

ون
ر ہ

تیا
ے 

کت
 ن

ے
وال

ے 
رن

 ک
ک

چی
ں 

می
ے 

حل
مر

ے 
 ک

کام
ر 

ر ہ
او

ت 
آلا

یا 
ں 

نو
شی

ر م
ہ

E
ac

h e
qu

ip
m

en
t h

as
 st

an
da

rd
 ch

ec
k p

oi
nt

s.
機
器
お
よび
作
業
毎
に
判
定
基
準
が
定
まっ
て
お
り、
メン
テ
ナン
ス
品
質
が
確
保
され
て
い
る

3-
1-

C
3-

1-
C

3-
1-

C

ے
د ہ

جو
مو

م 
ظا

ا ن
 ک

ے
رن

 ک
یل

بد
ا ت

 ہ
 نا

گا
لح

ہ 
مین

تخ
کا 

ر 
عیا

 م
کا

س 
نٹن

می

T
he

re
 is

 an
 in

st
itu

tio
na

l s
ys

te
m

 to
 e

va
lu

at
e t

he
 m

ai
nt

en
an

ce
 st

an
da

rd
s a

nd
 ch

an
ge

 th
em

 if
 n

ec
es

sa
ry

.
メン
テ
ナ
ン
ス
基
準
を評
価
・変
更
す
る仕
組
み
が
あ
る

3-
2

3-
2-

A
3-

2-
A

3-
2-

A

(E
ت (

ما
قدا

ی ا
 ک

طع
منق

ی 
جل

ےب
ڑائ

ہ ب
وب

ص
من

یں
ے ہ

رت
 ک

مل
 ء

س
نٹن

می
ق 

طاب
 م

ے
 ک

س
ر ا

او
ے 

ر ہ
تیا

ت 
ما

قدا
ی ا

 ک
طع

منق
ی 

جل
ے ب

ڑائ
ہ ب

وب
ص

من
ے 

وال
ے 

ھن
رک

ل 
خیا

کا 
ت 

لا
حا

ی 
 ک

وں
ولت

سہ
ر 

او
ہ 

صوب
من

کا 
ی 

لائ
سپ

ی 
جل

ب

(E
) P

ow
er

-c
ut

 M
ai

nt
en

an
ce

 Pl
an

Po
w

er
-c

ut
 m

ai
nt

en
an

ce
 w

or
k 

is 
pl

an
ne

d,
 c

on
sid

er
in

g p
ow

er
 g

en
er

at
io

n p
la

n 
an

d c
on

di
tio

ns
 o

f t
he

 eq
ui

pm
en

t.
(E

) 停
電
作
業
計
画

電
⼒
供
給
計
画
と設
備
状
態
を
鑑
み
た
停
電
作
業
計
画
が
あ
り、
計
画
通
りに
メ
ン
テナ
ンス
を
実
施
して
い
る

3-
3

3-
3-

A
3-

3-
A

3-
3-

A

(E
ا (

ھن
مج

 س
ت

حال
ی 

 ک
وں

ولت
سہ

ی 
 ک

ٹ
لان

پ
ے

ا ہ
وت

ر ہ
وث

 م
ور

ے ا
د ہ

جو
مو

م  
ظا

ے ن
وال

ے 
رن

 ک
گا

ہ ل
مین

تخ
کا 

س 
ر ا

او
نا 

کر
چ 

جان
ی 

 ک
ت

حال
ی 

 ک
وں

ولت
سہ

ی 
 ک

ٹ
لان

ے پ
 لئ

ے
 ک

وبہ
نس

 م
ے

 ک
س

نتن
می

(E
) G

ra
sp

 o
f c

on
di

tio
ns

 o
f p

la
nt

 eq
ui

pm
en

t
T

he
re

 is
 a 

in
st

itu
tio

na
l s

ys
te

m
 to

 g
ra

sp
 &

 ev
al

ua
te

 th
e 

co
nd

itio
n 

of
 th

e 
pl

an
t e

qu
ip

m
en

t f
or

 p
la

nn
in

g 
pu

rp
os

e.
(E

) プ
ラ
ント
設
備
の
状
態
把
握

メ
ンテ
ナン
ス
計
画
の
た
め
の
プ
ラン
ト設
備
状
態
を把
握
・評
価
す
る仕
組
み
が
あ
り、
機
能
して
い
る

3-
4

3-
4-

A
3-

4-
A

3-
4-

A
(E

ے (
سر

دو
ک 

 ای
یں

 م
ے

اڑ
 ب

ے
 ک

ت
بس

دو
 بن

کا
ت 

دذا
حا

ر 
او

ت 
کلا

مش
 

انا
اپن

ر 
 ک

بتا
ے 

س
یں

ے ہ
تات

و ب
 ک

ے
عب

 ش
ہر

ر 
او

ے 
ا ہ

جات
و 

ع ہ
جم

ت 
ما

لو
مع

ت 
سب

ی ن
 ک

ت
دثا

حا
ر 

او
ت 

کلا
مش

(E
) S

ha
rin

g 
an

d 
re

fle
ct

io
n 

of
 ca

us
es

 &
 c

ou
nt

er
m

ea
su

re
s o

f e
ac

h f
au

lt
In

fo
rm

at
io

n o
f f

au
lts

/tr
ou

bl
es

 is
 ac

cu
m

ul
at

ed
 an

d 
sh

ar
ed

 w
ith

 st
af

f m
em

be
r.

(E
) 不
具
合
事
象
・対
応
の
共
有
と反
映

ト
ラブ
ル
に
関
す
る
情
報
が
蓄
積
され
て
お
り、
各
所
へ
共
有
して
い
る

3-
4-

B
3-

4-
B

3-
4-

B

یں
ے ہ

وت
د ہ

ما
ر آ

کا
ں 

می
ہ 

وب
ص

من
کا 

س 
نٹن

می
ر 

او
ے 

وت
م ہ

لو
مع

و 
 ک

ے
سر

دو
ک 

 ای
ے

ریق
 ط

کی
ے 

رن
 ک

حل
کا 

ے 
ص

عر
ی 

مب
ر ل

او
ی 

گام
 ہن

کی
ت 

دثا
حا

ر 
او

ت 
کلا

مش

E
m

er
ge

nc
y &

 p
er

m
an

en
t m

ea
su

re
s f

or
 ev

er
y 

ty
pe

 o
f f

au
lts

 ar
e s

ha
re

d 
an

d r
ef

le
ct

ed
 in

 th
e m

ai
nt

en
an

ce
 p

la
n.

ト
ラブ
ル
の
応
急
・恒
久
対
策
が
共
有
で
きて
お
り、
メン
テ
ナ
ンス
計
画
に
反
映
され
て
い
る

3-
5

3-
5-

A
3-

5-
A

3-
5-

A

(E
ا (

نان
 بن

مد
رآ

کا
ں 

می
ے 

گل
و ا

 ک
ے

یج
 نت

کا
س 

نٹن
می

ده 
اع

باق
رنا

 ک
ال

عم
ست

ے ا
 لئ

ے
 ک

بہ
سو

من
لا 

اگ
و 

 ک
جہ

نتی
کا 

س 
نٹن

می
ده 

اع
باق

(E
) S

ha
rin

g 
&

 re
fle

ct
io

n o
f t

he
 re

su
lt o

f p
er

io
di

ca
l m

ai
nt

en
an

ce
T

he
 re

su
lt o

f p
er

io
di

ca
l m

ai
nt

en
an

ce
 is

 re
fle

ct
ed

 in
 th

e p
la

n 
of

 fo
llo

w
in

g 
pe

rio
di

ca
l m

ai
nt

en
an

ce
.

(E
) 定
期
メ
ンテ
ナ
ンス
結
果
の
反
映

定
期
メン
テ
ナ
ン
ス
結
果
を
次
回
の
計
画
に
反
映
して
い
る

3-
6

3-
6-

A
3-

6-
A

3-
6-

A

(E
/T

ی (
ار

 تی
ی

 ک
ی

یفٹ
س

یں
ے ہ

لات
ں 

می
ل 

عم
ر 

او
ے  

وت
ر ہ

تیا
ے 

بط
زا

ے 
 ک

ی
یفٹ

 س
کی

ام 
ک

(E
/T

) S
af

et
y M

ea
su

re
s

R
ul

es
 fo

r s
af

et
y m

ea
su

re
s a

re
 es

ta
bl

ish
ed

.
(E

/T
) 安
全
の
確
保

作
業
安
全
に
関
す
るル
ー
ル
が
定
ま
って
お
り、
機
能
し
て
い
る

3-
6-

B
3-

6-
B

3-
6-

B

ونا
 ہ

ب
تیا

دس
ے 

 لئ
ے

گ ل
 لہ

ب
 س

کو
ت  

ما
لو

مع
ی 

 ک
ی

یفٹ
 س

ی
 ک

کام
ه، 

یر
وغ

ے 
رب

تج
ک 

رنا
خط

ر 
او

ل 
مثا

ی 
 ک

ت
دثا

حا

N
o

t a
pp

lic
ab

le
.

C
h

ec
k 

po
in

ts
 a

re
 a

va
ila

bl
e

.

W
e

 fo
llo

e
 O

E
M

 re
co

m
m

e
n

d
a

tio
n

s.

O
E

M
 is

 fo
llo

w
e

d
.

N
o

t a
pp

lic
ab

le
.

N
o

n
- a

va
ila

b
ili

ty
 o

f C
M

M
S

.

D
u

e 
to

 d
iff

er
en

ce
 o

f t
e

ch
n

o
lo

gy
, w

o
rk

 in
 o

ld
 p

la
n

ts
 fo

r r
e

q
u

ir
ed

 s
ys

te
m

 
is

 u
n

d
e

rw
a

y.

W
e

 h
a

ve
 p

o
w

e
r c

ut
 m

ai
n

te
n

a
n

ce
 p

la
n

.

N
o

n
- a

va
ila

b
iti

ty
 o

f c
en

tr
a

liz
ed

 m
a

n
a

g
e

m
en

t s
ys

te
m

.

N
o

n
- a

va
ila

b
iti

ty
 o

f c
en

tr
a

liz
ed

 m
a

n
a

g
e

m
en

t s
ys

te
m

.

M
an

u
a

ls
 a

re
 a

va
ila

bl
e

.

O
E

M
 m

a
n

u
a

ls
 fu

lfi
ls

 th
e 

re
qu

ire
m

e
n

ts
 o

f p
ro

ce
du

re
s.

S
om

e
 o

f t
h

e 
e

q
u

ip
m

e
n

ts
 o

f d
iff

e
re

n
t T

P
P

 a
re

 o
b

se
le

tt
e

.

La
ck

 o
f a

dv
an

ce
m

en
t i

n
 th

ec
hn

ol
o

g
y 

tr
a

in
ig

W
e

 h
a

ve
 k

no
w

le
dg

e
 o

g 
e

qu
ip

m
e

n
ts

.

S
om

e
tim

e
s 

in
 c

as
e 

of
 e

m
e

rg
e

n
cy

 s
itu

a
tio

n
, w

e
 fo

rg
et

 to
 a

d
o

p
t t

h
e 

sa
fe

ty
 m

e
a

su
re

s p
a

rt
ia

lly
.

W
e

 h
a

ve
 a

vi
lit

y.

W
e

 h
a

ve
 a

vi
lit

y.

Y
e

s.

Th
e

 re
su

lt 
o

f p
e

ri
o

d
ic

al
 m

a
in

te
n

a
n

ce
 is

 re
fle

ct
e

d
 a

s 
p

e
r i

n
st

ru
ct

io
n

 o
f 

O
E

M
.

Y
e

s.
 S

a
fe

ty
 m

e
a

su
re

s 
a

re
 e

st
a

bl
is

he
d.

Y
e

s.
 W

e
 h

a
ve

 c
he

ck
 p

o
in

ts
.

W
e

 d
o

 n
ot

 h
a

ve
 a

n
y 

in
st

itu
tio

n
a

l s
ys

te
m

 to
 e

va
lu

a
te

 th
e

 m
a

in
te

n
a

n
ce

 
st

a
n

da
rd

s.
 B

u
t w

e
 fo

llo
w

 th
e

 O
E

M
's

 re
co

m
m

e
n

d
a

tio
n

s.

Y
e

s.
 W

e
 h

a
ve

 p
o

w
e

r c
ut

 m
a

in
te

n
an

ce
 w

o
rk

 p
la

n
 in

 le
a

so
n

in
g 

w
ith

 
po

w
e

r r
e

q
u

la
to

rs
.

W
e

 d
o

 h
av

e
 th

is
 s

ys
te

m
 a

va
ila

bl
e

 a
t o

u
r n

e
w

 p
la

n
t a

n
d 

w
o

rk
 is

 
u

n
de

rw
a

y 
fo

r 
re

st
 o

f p
la

n
ts

.

T
ro

u
bl

e
 re

po
rt

s 
a

re
 a

cc
o

m
u

la
te

d
 a

n
d 

th
e

re
 c

ou
nt

e
r m

ea
su

re
s 

ar
e 

di
sc

us
se

d 
w

ith
 s

ta
ff.

 A
n

d 
re

co
rd

e
d

 in
 p

ro
gr

e
ss

 re
g

is
te

rs
 a

ls
o

.

A
lth

ou
g

h
 to

o
ls

 a
n

d
 ji

gs
 a

re
 k

ep
t i

n
 s

af
e 

pl
ac

e,
 b

u
t n

e
e

d
 to

 m
an

ag
e

 in
 

pr
o

p
e

r o
rd

e
r.

C
o

n
su

m
a

b
le

s 
an

d
 s

pa
re

 p
ar

ts
 a

re
 k

ep
t a

n
d

 a
va

ila
b

le
 in

 s
tp

re
 b

u
t n

e
ed

 
to

 b
e

 p
ro

p
e

rl
y 

st
a

ck
e

d
 a

n
d 

re
co

rd
e

d
.

A
ll 

th
e

 m
a

n
u

a
ls

 o
d 

re
la

te
d

 e
q

u
ip

m
e

n
ts

 a
re

 a
va

ila
bl

e 
a

s 
an

d
 w

h
en

 
re

qu
ire

d
.

Th
e

 tr
o

u
b

le
 s

ho
ot

in
g 

ar
e 

a
va

ila
bl

e 
in

 th
e 

m
an

n
u

al
s,

 b
u

t w
or

k 
p

ro
ce

d
u

re
 

o
f t

h
ei

r m
a

in
te

n
a

n
ce

 is
 n

o
t d

ef
in

e
d

 s
ep

ar
a

te
ly

.

M
o

st
 o

g 
th

e
 e

q
u

ip
m

e
n

ts
 h

a
ve

 th
e 

p
re

sc
rib

e
d

 m
a

in
te

n
an

ce
 s

ta
n

da
rd

s.

E
n

g
in

e
er

s 
h

a
ve

 b
a

si
c 

te
ch

ni
ca

l k
no

w
le

d
ge

, b
u

t t
o 

m
ee

t l
at

e
st

 
te

ch
n

o
lo

gy
 e

qu
ip

m
e

n
t.

 T
h

ey
 n

e
e

d
 u

p
d

a
te

d
 te

ch
n

o
lo

g
y 

tr
a

in
in

gs
.

Y
e

s,
 w

e
 h

av
e

 b
a

si
c 

kn
ow

le
dg

e
 o

f t
h

e
 e

q
u

ip
m

e
n

ts
, c

al
lib

ra
tio

n
, t

u
n

in
g,

 
te

st
in

g 
et

c.

W
e

 u
se

d
 to

 ta
ke

 c
ar

e
 o

g 
sa

fe
ty

 m
ea

su
re

s 
w

h
ile

 c
ar

ry
in

g
 o

u
t 

m
a

in
te

n
a

n
ce

 w
o

rk
 in

 o
rd

e
r t

o
 a

vo
id

 a
n

y 
m

is
ha

p.
 B

u
t n

ee
d 

im
pr

o
ve

m
e

n
t.

Y
e

s,
 w

e
 h

av
e

 th
e

 a
b

ili
ty

.

Y
e

s,
 w

e
 h

av
e

 a
bi

lit
y 

to
 s

ia
gn

o
se

 fa
u

lts
 a

n
d

 p
la

n
 fo

r e
m

e
rg

en
cy

 &
 

pe
rm

an
en

t m
ea

su
re

s.

(R
ea

so
ns

 o
f t

he
 G

ap
)

(C
la

ss
ifi

ca
tio

n)
(I

de
a

l C
o

nd
iti

o
ns

)
(A

ct
ua

l C
on

di
tio

ns
)

ف
ہد

ی
بند

جہ 
در

ال
 ح

تِ
ول

ص
ع 

وق
مت

ت
قیق

ح
ت

وہا
وج

ی 
پ ک

گی

2.
 Is

su
e 

An
al

ys
is

 (3
/3

) Re
as

on
 o

f G
ap

So
m

et
im

es
 in

 c
as

e 
of

 e
m

er
ge

nc
y 

sit
ua

tio
n,

 f
ew

 s
af

et
y 

m
ea

su
re

s 
m

ig
ht

  
no

t 
be

 p
ro

pe
rly

 a
do

pt
ed

Ac
tu

al
 C

on
di

tio
n

W
e 

ta
ke

 c
ar

e 
of

 s
af

et
y 

m
ea

su
re

s 
in

 p
ra

ct
ice

 w
hi

le
 c

ar
ry

in
g 

ou
t 

m
ai

nt
en

an
ce

 w
or

k 
/ 

ac
tiv

ity
 in

 o
rd

er
 t

o 
m

iti
ga

te
 t

he
 h

az
ar

ds
.

Id
ea

l C
on

di
tio

n
Be

 a
bl

e 
to

 p
er

fo
rm

 r
eq

ui
re

d 
m

ai
nt

en
an

ce
 w

or
k 

w
ith

 q
ua

lit
y 

in
 a

 s
af

e 
m

an
ne

r.

↑
 G

A
P 
↓

Pu
rp

os
e

Re
al

iz
e 

pr
op

er
 

m
ai

nt
en

an
ce

 a
t 

TP
P

6

Co
py

rig
ht
©
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3.
 M

ak
in

g 
th

e 
Ac

tio
n 

Pl
an

 ( 
/)

Th
e 

pu
rp

os
e 

of
 m

ak
in

g 
th

e 
ac

tio
n 

pl
an

 is
 to

 im
pl

em
en

t t
he

 b
es

t 
pr

ac
tic

es
 w

hi
ch

 w
e 

ha
ve

 le
ar

ne
d 

in
 J

ap
an

 to
 e

nh
an

ce
 th

e 
qu

al
ity

 o
f 

w
or

k 
an

d 
pe

rf
or

m
an

ce
 o

f o
ur

 T
PP

s.

Pu
rp

os
e 

of
 m

ak
in

g 
th

e 
Ac

tio
n 

Pl
an

1.
Tr

ai
ni

ng
 fo

r t
ec

hn
ic

al
 s

ta
ff 

on
 T

PP
s

(I
&

C 
M

ai
nt

en
an

ce
)

1-
1.

 O
ve

rv
ie

w
 o

f 
M

ea
su

rin
g 

an
d 

M
on

ito
rin

g 
De

vi
ce

 (
Pr

es
su

re
, 

Te
m

pe
ra

tu
re

, 
Le

ve
l, 

Fl
ow

 R
at

e)
1-

2.
 M

ai
nt

en
an

ce
 o

f 
M

ea
su

rin
g 

an
d 

M
on

ito
rin

g 
De

vi
ce

 (
Pr

es
su

re
, 

Te
m

pe
ra

tu
re

)
1-

3.
 O

ve
rv

ie
w

 o
f 

Ga
s 

Tu
rb

in
e 

Co
m

bi
ne

d 
Cy

cl
e 

Po
w

er
 G

en
er

at
io

n 
Co

nt
ro

l S
ys

te
m

 a
nd

 
m

ai
nt

en
an

ce
.

1-
4.

 O
ve

rv
ie

w
 o

f 
Tu

rb
in

e 
Su

pe
rv

is
or

y 
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(4)  Action Plan (prepared in the 4th online training for Pakistan)  
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Annex 6 

 

 

 

Documents for Results of Activities 

  



 

 

 

 

 

 

 

 

 

 

(1) Pictures of Activities 

  



1st on-site work: From November 12 to November 25, 2017 

  

Kick-off meeting (1) Kick-off meeting (2) 

  

Site visit to WEA (1) Site visit to WEA (2) 

  

Site visit to Muzaffargarh TPS (1) Site visit to Muzaffargarh TPS (2) 

  

Site visit to Kot Addu TPS (1) Site visit to Kot Addu TPS (2) 

 

  



1st on-site work: From November 12 to November 25, 2017 

  

Site visit to Jamshoro TPS (1) Site visit to Jamshoro TPS (2) 

  

Site visit to Lakhra TPS (1) Site visit to Lakhra TPS (2) 

  

Wrap-up meeting (1) Wrap-up meeting (2) 

  

1st JCC (1) 1st JCC (2) 

 

  



2nd on-site work: From September 2 to September 15, 2018 

  
Kick-off meeting Site visit to Nandipur TPS (1) 

  

Site visit to Nandipur TPS (2) Site visit to Nandipur TPS (3) 

  
Site visit to WEA (1) Site visit to WEA (2) 

  

Site visit to Faisalabad TPS (1) Site visit to Faisalabad TPS (2) 

 

  



2nd on-site work: From September 2 to September 15, 2018 

  

Site visit to Faisalabad TPS (3) Site visit to Faisalabad TPS (4) 

  

Site visit to  

Central Gas Turbine Maintenance Workshop (1) 

Site visit to  

Central Gas Turbine Maintenance Workshop (2) 

  
Site visit to  

Central Gas Turbine Maintenance Workshop (3) 

Site visit to  

Central Gas Turbine Maintenance Workshop (4) 

  

Meeting with Guddu Training Center Site visit to Muzaffargarh TPS (1) 

 

  



2nd on-site work: From September 2 to September 15, 2018 

  
Site visit to Muzaffargarh TPS (2) Site visit to Jamshoro TPS 

  

Site visit to Kotri TPS (1) Site visit to Kotri TPS (2) 

  

Site visit to Kotri TPS (3) Site visit to Kotri TPS (4) 

  

Site visit to WAPDA Staff College (1) Site visit to WAPDA Staff College (2) 

 

  



2nd on-site work: From September 2 to September 15, 2018 

 
 

Wrap-up meeting 2nd JCC (1) 

  

2nd JCC (2)  

 

  



3rd on-site work: From September 30 to October 12, 2019 

  

Kick-off meeting Site visit to Muzaffargarh TPS (1) 

  

Site visit to Muzaffargarh TPS (2) Site visit to Muzaffargarh TPS (3) 

  

Site visit to Muzaffargarh TPS (4) Site visit to Muzaffargarh TPS (5) 

 

 

Site visit to Muzaffargarh TC 

 

  



3rd on-site work: From September 30 to October 12, 2019 

  

Site visit to Guddu TPS (1) Site visit to Guddu TPS (2) 

  

Site visit to Guddu TPS (3) Site visit to Guddu TPS (4) 

  

Site visit to Guddu TPS (5) Site visit to Guddu TPS (6) 

  

Site visit to Guddu TPS (7) Site visit to Guddu TC (1) 

 

  



3rd on-site work: From September 30 to October 12, 2019 

  

Site visit to Guddu TC (2) Site visit to Guddu TC (3) 

  

Site visit to Guddu TC (4) Site visit to Guddu TC (5) 

  

Site visit to Guddu TC (6) Site visit to Guddu TC (7) 

  

Site visit to Jamshoro TPS (1) Site visit to Jamshoro TPS (2) 

 

  



3rd on-site work: From September 30 to October 12, 2019 

  

Site visit to Jamshoro TPS (3) Site visit to Jamshoro TPS (4) 

  

Site visit to Jamshoro TPS (5) Wrap-up meeting 

  

3rd JCC (1) 3rd JCC (2) 

 

  



1st training in Japan for engineer: From March 21 to April 27, 2018 

  

Opening ceremony Course orientation 

  

Action Plan (PCM method) TQM 

  

Human resource development (1) Human resource development (2) 

  

Basic training of vibration (1) Basic training of vibration (2) 



1st training in Japan for engineer: From March 21 to April 27, 2018 

  

Nondestructive inspection (1) Nondestructive inspection (2) 

  

Remaining life assessment TPS tour (Yanai TPS) 

  

Manufacturer’s factory tour (MHPS) Preparation of Action Plan 

  

Presentation of Action Plan Closing ceremony 



1st training in Japan for technician: From March 4 to March 24, 2018 

 

  

Action Plan (PCM method) (1) Action Plan (PCM method) (2) 

 

  

Nondestructive inspection Motor overhaul 

  

Experiential quality training TPS tour (Himeji No.2 TPS) 

 

  

Manufacturer’s factory tour (MHPS) Closing ceremony 

 



1st training in Japan for management: From March 14 to March 24, 2018 

  

Action Plan (PCM method) (1) Action Plan (PCM method) (2) 

  

Observation of training in Japan (Technician) Manufacturer’s factory tour (MHPS) 

  

Preparation of Action Plan Presentation of Action Plan 

  

Closing ceremony  

 

  



2nd training in Japan for engineer: From January 6 to February 9, 2019 

  

Action Plan (Issue Analysis) Electric relays 

  

Generators Nondestructive inspection 

  

Basic training of vibration TPS tour (Himeji No.2 TPS) 

  

TPS tour (Maizuru TPS) 
Manufacturer’s factory tour  

(Mitsubishi Electric Corporation) 

 



2nd training in Japan for engineer: From January 6 to February 9, 2019 

  

Manufacturer’s factory tour  

(Nihon Denken Industrial) 
Manufacturer’s factory tour (MHPS) 

  
Experiential safety training (1) Experiential safety training (2) 

  

Presentation of Action Plan Closing ceremony 

  



2nd training in Japan for technician: From January 6 to January 26, 2019 

  

Action Plan (Issue Analysis) RMC tour 

  

Electric relays TPS tour (Maizuru TPS) 

  

Preparation of Action Plan Presentation of Action Plan 

  

Closing ceremony  

  



2nd training in Japan for management: From February 3 to February 9, 2019 

  

Action Plan (Issue Analysis) Introduction of training equipment (NDI) 

  
Introduction of training equipment  

(Vibration Analysis Demonstrator) 

Introduction of training equipment  

(Power Plant Operation Simulator) 

  

Observation of training in Japan (Engineer) TPS tour (Nankou TPS) 

  

TPS tour (Sakaikou TPS) TPS tour (Sakai LNG Receiving Terminal) 

 

  



2nd training in Japan for management: From February 3 to February 9, 2019 

  

Preparation of Action Plan (1) Preparation of Action Plan (2) 

  

Presentation of Action Plan Closing ceremony 

 

  



3rd training in Japan for engineer: From January 23 to February 15, 2020 

  

Course orientation Preparation of Job Report 

  

Action Plan (Issue Analysis) (1) Action Plan (Issue Analysis) (2) 

  

Turbine supervisory instrument (1) Turbine supervisory instrument (2) 

  

Turbine supervisory instrument (3) Turbine supervisory instrument (4) 

 

  



3rd training in Japan for engineer: From January 23 to February 15, 2020 

  

Turbine supervisory instrument (5) Tool Box Meeting (TBM) (1) 

  

Tool Box Meeting (TBM) (2) Experiential safety training (1) 

  

Experiential safety training (2) Measuring and monitoring device (1) 

  

Measuring and monitoring device (2) Control valve and accessories (1) 

 

  



3rd training in Japan for engineer: From January 23 to February 15, 2020 

  

Control valve and accessories (2) Basic control theory (PID) (1) 

  

Basic control theory (PID) (2) Fault tree analysis (1) 

  

Fault tree analysis (2) TC tour (Kanden Plant Technocenter) 

  

TPS tour (Himeji No.2 TPS) (1) TPS tour (Himeji No.2 TPS) (2) 

 

  



3rd training in Japan for engineer: From January 23 to February 15, 2020 

  

TPS tour (Himeji No.2 TPS) (3) TPS tour (Himeji No.2 TPS) (4) 

  

Manufacturer’s factory tour  

(Shimadzu Corporation) 
Weekly review 

  

Preparation of Action Plan (1) Preparation of Action Plan (2) 

  

Presentation of Action Plan Closing ceremony 

 

  



3rd training in Japan for technician: From January 13 to February 1, 2020 

  

Course orientation Preparation of Job Report 

  

Action Plan (Issue Analysis) (1) Action Plan (Issue Analysis) (2) 

  

Measuring and monitoring device (1) Measuring and monitoring device (2) 

  

Control cable and terminal treatment Solenoid valve 

 

  



3rd training in Japan for technician: From January 13 to February 1, 2020 

  

Tool Box Meeting (TBM) (1) Tool Box Meeting (TBM) (2) 

  

Control valve and accessories (1) Control valve and accessories (2) 

  

Basic control theory (PID) (1) Basic control theory (PID) (2) 

  

Basic control theory (PID) (3) Experiential quality training 

 

  



3rd training in Japan for technician: From January 13 to February 1, 2020 

  

Comprehension check test (1) Comprehension check test (2) 

  

TPS tour (Himeji No.2 TPS) (1) TPS tour (Himeji No.2 TPS) (2) 

  

RMC tour 
Manufacturer’s factory tour  

(Mitsubishi Electric Corporation)  

  

Preparation of Action Plan (1) Preparation of Action Plan (2) 

 

  



3rd training in Japan for technician: From January 13 to February 1, 2020 

  

Presentation of Action Plan (1) Presentation of Action Plan (2) 

  

Closing ceremony  

 

  



4th online training for instructor: From November 29 to December 8, 2021 

 
  

Opening ceremony Unpacking 

 
 

 
 

Installation and connection Training of vibration model rotor (Lecture) 

 
 

 
 

Training of vibration model rotor (Practice) (1) Training of vibration model rotor (Practice) (2) 

 

 

 

 

Training of non-destructive kit (Lecture) Training of non-destructive kit (Practice) (1) 

 

  



4th online training for instructor: From November 29 to December 8, 2021 

 
 

 
 

Training of non-destructive kit (Practice) (2) Training of non-destructive kit (Practice) (3) 

 
 

 
 

Training of non-destructive kit (Practice) (4) Personal accident in non-destructive testing 

 
 

 
 

Preparation of Action Plan Introduction of Action Plan Report 

 

 

 

 

 

Action Plan (training) demonstration  

by participant 
Closing ceremony 

 



 

 

 

 

 

 

 

 

 

 

(2) Record of On-site Work Activities   



Record of Meeting on 1st on-site work (November 15, 2017)  

Date: Sunday, November 15, 2017 14: 00 ~ 16: 00 

Objective: To survey the training facilities and collect information on the responses to the questionnaire sent in advance. 

Location: WAPDA Engineering Academy 

Attendance: (WEA) Mr. Shahzad Bashir, Mr. Zafar Iqbal 

(JICA Pakistan office) Mr. Imran Ahmad 

(Kansai Electric Power Co., Inc.) Hirahata, Kawai, Doi, Furukawa, Obe 

[Meeting result] 

1. The WEA facility was inspected and surveyed. 

2. The final answers to the questionnaire that was explained orally at the Technical Meeting (WAPDA) were shared (electronic 

data will be shared separately). 

 

 

[Note] 

 Inspection of WEA's training facilities for electrical, mechanical and civil engineering was conducted. The equipment 

configuration of the power plants to be inspected in the future will be confirmed, and the excess or deficiency of the training 

facilities will be discussed. 

 The library has more than 20,000 books in its collection. The library has more than 20,000 books, including textbooks such 

as "Efficient Operation of Power Plants," which gave the impression of high-level training. 

 The final answers to the questionnaire were shared. The electronic data will be received by e-mail separately. 

 During the site visit, it was mentioned that the current training facility is outdated and they would like to update it, but due 

to budget constraints, they are updating it as needed, starting with the ones with the highest priority. We replied that old and 

new training facilities are not a big issue for the purpose of learning basic engineering theories, and that we had the 

impression that the current training facilities themselves were well-equipped. 

 The Pa side's request for a visit to Japan was discussed again (they would like to visit a training facility for engineers for about 

10 days). 

 



Reord of Meeting on 1st on-site work (November 16, 2017)  

Date: Sunday, November 16, 2017 13: 30 ~ 16: 00 

Objective: To surveyt Muzaffargarh power plant (Gas/RFO) and collect information on the current status of thermal power 

plant operation and maintenance based on the questionnaire sent in advance. 

Location: Muzaffargarh Thermal Power Station 

Attendance: (Muzaffargarh TPS) Refer to the attendance sheet 

(JICA Pakistan office) Mr. Imran Ahmad 

(Kansai Electric Power Co., Inc.) Hirahata, Kawai, Doi, Furukawa, Obe 

[Meeting result] 

1. JET visited and surveyed the Muzaffargarh power plant. 

2. JET explained that the answers to the questionnaires sent in advance would be submitted at a later date, as they would 

have to be confirmed by the GHCL before they could be submitted. For this reason, we confirmed individually those 

questionnaires that could be answered. 

 

[Note] 

 An inspection of the Muzaffargarh power plant was conducted. Boiler inspections are conducted once a year (shutdown 

period: 30 days) and major inspections once every 5 years (shutdown period: 90 days), and Unit-1 just started its boiler 

inspection yesterday. For Unit-1, the boiler inspection started yesterday. The boiler inspection is conducted at the power 

plant, and only a few SVs come for the major inspection. 

 All units except for Unit-1 are in standby mode (during March to June when it is extremely hot, the boiler operates at a high 

level, but during this period, the boiler is often in standby mode because of the abundance of hydraulic power). 

 Fuel oil is transported from Karachi to the plant by rail and/or car (about 1,000 km). Due to the chronic depletion of domestic 

gas, the main fuel is residue oil. 

 The operation consists of four people. The total number of employees is about 10, and they work in four groups in three 

shifts. Manual operation during startup and shutdown, automatic operation after startup. 

 Units 1-3 (made in Russia) and Unit-4 (made in China), with the COD of Unit-1 being 1992. The COD of Unit-1 is 1992, and 

the Unit-4 control unit was updated last year. 

 There seems to be no environmental equipment (EP, denitration equipment, desulfurization equipment, etc.). 

 There was a story that a large number of power plant employees were trained by Americans in Pakistan under the capacity 

development program by USAID. At that time, there was an inquiry, "Is there any chance of Japanese people providing 

training? He replied that there were none at present. 

 The CEO had 6 months of training experience at Siemens. 

 Only OEMs can provide manuals and life expectancy prediction. 

 The CEO of GENCO III approves the maintenance budget. 

 The system operator (grid operations department) approves the maintenance plan. 

 With regard to technicians, there was no clear need response to the training menu (and the training itself was not yet 

implemented). 



 

 

 





Reord of Meeting on 1st on-site work (November 17, 2017)  

Date: Sunday, November 17, 2017 10: 50 ~ 14: 00 

Objective: To survey KAPCO Power Company (GTCC) and collect information on the current status of thermal power plant 

operation and maintenance based on the questionnaire sent in advance. 

Location: KAPCO 

Attendance: (KAPCO) Refer to the attendance sheet 

(JICA Pakistan office) Mr. Imran Ahmad 

(Kansai Electric Power Co., Inc.) Hirahata, Kawai, Doi, Furukawa, Obe 

[Meeting result] 

1. JET visited the KAPCO power plant and conducted a survey. 

2. JET did not receive any answers to the questionnaires that were sent out in advance, so we checked with each of them 

individually to see what they were able to answer. All responses to the questionnaire will be received by e-mail at a later 

date. 

 

 

[Note] 

 Troubleshooting by PDCA and reflected in OEM manuals 

 Regarding LTSA, for Siemens, ST is also implementing it. 

 Started operation in 1985 and concluded LTSA after privatization in 1996. 

 Conducted analysis using FT diagram. 

 In the future, the point of contact in the event of confirmation issues should be all those present today. 

 Other answers to questions are shown in the Appendix. 

 Monitoring at the central control room for each block. Three shifts. 

 There is a Safety Performance Board at the entrance of the premises, and safety awareness is high. 

 There are about 500 employees in total. 

 The same central control room also monitors the switchyard for special high voltage power plants, and there are six power 

transmission systems. 

 There are six transmission systems. There are plans to increase coal production. (Siemens - China) 

 





Reord of Meeting on 1st on-site work (November 20, 2017)  

Date: Sunday, November 20, 2017 10: 00 ~ 13: 00 

Objective: To surveyt Jamshoro power plant (Gas/RFO) and collect information on the current status of thermal power plant 

operation and maintenance based on the questionnaire sent in advance. 

Location: Muzaffargarh Thermal Power Station 

Attendance: (Jamshoro TPS) Refer to the attendance sheet 

(JICA Pakistan office) Mr. Imran Ahmad 

(Kansai Electric Power Co., Inc.) Hirahata, Kawai, Doi, Furukawa, Obe 

[Meeting result] 

1. JET visited and surveyed the Jamshoro Power Station. 

2. JET checked the answers to the questionnaire that was sent to us in advance. 

 

 

[Note] 

 Performance tests have not been conducted since 2013, after the facility was modified with USAID assistance. 

 In relation to the coal plant construction project, we will be bidding for a supercritical boiler capacity improvement 

consultant (funded by Asian Development Bank and Islamic Development Bank). 

 The number of people to be trained at this power plant by Siemens China is 50 people. 

 Recruitment of new employees will take some time due to GHCL and MOE approval procedures (a factor that will lead to 

chronic understaffing). 

 Chinese consultants are scheduled to visit the plant in the future to conduct performance tests. 

 Procurement for equipment replacement will take time due to international competitive bidding. Also, the lack of OEM 

products has been mentioned as a factor in the lack of recovery in output performance. 

 In terms of the training menu, Knowledge and Human Resource were given high priority. TQM and remaining life assessment 

were also mentioned as training needs. 

 It was raised that the number of people to be trained for this project (engineers and technicians: 10 people each per year x 3 

years) is low. 

 The attached documents that can be shared will be sent by e-mail later. 

 For other confirmation items, please refer to the attached sheet. 

 Unit-1 is made in Japan, Unit-2 to Unit-4 are made in China, and all of them are shut down at the time of the inspection. The 

plant was remodeled from oil-fired to gas-fired dual combustion, but due to the depletion of domestic gas, only fuel oil 

(produced in Dubai and transported by truck via Karachi) is used. 

 There was a case of IP rotor breakage. Replaced with original product. 

 The EH governor controller of Unit-2 has been updated in the near future. 

 The power plant premises are generally tidy, but not fully cleaned (feces damage was found on the turbine casing). 

 Around the boiler, the cover of the electrical panel was left open. The boiler does not appear to be explosion-proof. 

 





Record of Meeting on 1st on-site work (November 20, 2017)  

Date: Sunday, November 20, 2017 14: 00 ~ 15: 30 

Objective: To surveyt Lakhra power plant (Coal) and collect information on the current status of thermal power plant operation 

and maintenance based on the questionnaire sent in advance.To survey the training facilities and collect information 

on the responses to the questionnaire sent in advance. 

Location: Lakhra Thermal Power Station 

Attendance: (Lakhra TPS) Refer to the attendance sheet 

(JICA Pakistan office) Mr. Imran Ahmad 

(Kansai Electric Power Co., Inc.) Hirahata, Kawai, Doi, Furukawa, Obe 

[Meeting result] 

1. JET visited and surveyed the Lakhra Power Station. 

2. JET checked the answers to the questionnaire that was sent to us in advance. 

 

 

[Note] 

 Inspection of WEA's training facilities for electrical, mechanical and civil engineering was conducted. The equipment 

configuration of the power plants to be inspected in the future will be confirmed, and the excess or deficiency of the training 

facilities will be discussed. 

 The library has more than 20,000 books in its collection. The library has more than 20,000 books, including textbooks such 

as "Efficient Operation of Power Plants," which gave the impression of high-level training. 

 The final answers to the questionnaire were shared. The electronic data will be received by e-mail separately. 

 During the site visit, it was mentioned that the current training facility is outdated and they would like to update it, but due 

to budget constraints, they are updating it as needed, starting with the ones with the highest priority. We replied that old and 

new training facilities are not a big issue for the purpose of learning basic engineering theories, and that we had the 

impression that the current training facilities themselves were well-equipped. 

 The Pa side's request for a visit to Japan was discussed again (they would like to visit a training facility for engineers for about 

10 days). 

 Periodic inspections have not been realized, and after-the-fact maintenance following equipment failure is the reality. 

 There are approximately 400 employees in the power plant. 

 Boiler tube leaks are a frequent cause of power plant shutdowns. 

 While the design thermal efficiency of the power generation facility is 30%, the actual thermal efficiency is about 25%. The 

power generation output has also decreased from the design level due to the effect of operational restrictions on pressure 

conditions from the viewpoint of facility maintenance. 

 Coal properties are 30% carbon, 30% ash, and 5% S. It is assumed that the fuel is Yamamoto dry coal and in-furnace 

desulfurization is being conducted. 

 Unit-3 was idle due to generator trouble. The secondary side of the main transformer is jumpered off. 

 JET has the impression that hardware measures (e.g., equipment renewal) are more effective than software measures (e.g., 

OM technical cooperation) for this power plant. 

 JET was only able to visit the electrical control room (switchyard). 

 In the turbine building, there were many broken glass windows. 
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Minutes of Meeting 
Project Capacity Building and Strengthening of Thermal Power Generation Operation 

& Maintenance in Pakistan (follow-up survey by JICA expert) 
Title 2nd survey in Nandipur TPS 
Date 4th September 2018 
Time 10:00 - 12:00 
Place Meeting room and site 
Attendees See Attachment “attendance list (2018_02)” 

 

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” 

2) Others (if any) 

2. Overview of Interim Report 

2.1 JICA expert (Kansai) made the presentation on “overview of interim report”, especially “O&M 

training program” and “selection criteria for next participants” for the 2nd training in Japan. 

1) Considering foreseeable aging impact on O&M in TPPs, JICA expert suggested to focus on 

advanced mechanical field for next participants so that they could reflect fruitful comments from 

JICA-trained engineers & technicians on the next training program in Japan,. 

2) Regarding O&M training program, Pakistan side strongly requested that next training program 

should be not mechanical but other field (electrical) because of covering all the scopes of thermal 

power plant, and mentioned that plant manager should have responsibility of the management 

with overall knowledge of thermal power plant, and it was necessary to focus on not only 

mechanical but also other fields (electrical etc.). 

3) Regarding selection criteria, Pakistan side also mentioned that it would be difficult for the limited 

JICA-trained engineers & technicians to disseminate their knowledge & skill obtained in Japan to 

other colleagues through OJT more efficiently, the participants should be nominated from trainers 

in WEA, or some of JICA-trained engineers & technicians should be assigned as trainers in WEA. 

Japanese side agreed to the idea in principle, while noting the importance of knowledge sharing 

effort of each participants in their TPP as not all the participants can be assigned as a trainer. 
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NO ITEM DETAILS 

 4) The relevant information is as follows: 

ü The newcomers used to attend induction training in WEA for 1 year, but it has been shortened 

to 3 months, while there has been no recruitment recently. 

ü The Pakistan government policy is to place larger emphasis on private sector for thermal 

power development, therefore the government doesn’t intend to recruit newcomers in public 

sector recently. 

Ref.) Nandipur staff would NOT participate in the next training in Japan because GHCL has made an 

O&M contract with Chinese company (HEPSEC).  
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Minutes of Meeting 
Project Capacity Building and Strengthening of Thermal Power Generation Operation 

& Maintenance in Pakistan (follow-up survey by JICA expert) 
Title 2nd survey in WAPDA Engineering Academy 
Date 4th September 2018 
Time 15:00 - 17:00 
Place Meeting room 
Attendees See Attachment “attendance list (2018_03)” 

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 “WAPDA Engineering Academy (WEA), Faisalabad” 

2) Discussion about provision of O&M training equipment. 

3) Others (if any) 

2. Presentation of WEA  

2.1 Based on the presentation, WEA made the detail explanation about the following current status. 

1) Guddu Training Centre has no plant operation simulator. 

2) While Guddu T/C trains only technicians, WEA trains not only engineers in GHCL but also 

participants at the request of private companies (KAPCO etc). 

3) WEA used to train both engineers/technicians before plant plant simulator got out of work. WEA 

has curriculums for both engineers & technicians. On the other hands, GHCL intends to train their 

technicians mainly in Guddu T/C and, it seems unrealistic to train technicians in WEA at this 

time. 

4) The number of WEA trainees is about 900 per annual. There are only 39 trainees on thermal 

power in 2017/18 because operation simulator has been out of work and no induction training has 

been implemented. 

5) WEA cannot enjoy the training materials of training in Japan because no instructors in WEA 

participated last year. When two senior engineers in WEA are transferred to GHCL, which is 

expected in a few month, WEA could request GHCL to nominate the successor from JICA-trained 

engineers. 
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NO ITEM DETAILS 

 6) WEA has just only 5 trainers regarding thermal power (3 senior engineers and 2 junior engineers), 

and has intention to nominate their engineers as participants of 2nd training in Japan. 

3. Discussion about provision of O&M training development 

3.1 JICA expert made the presentation on “Provision of O&M Training Report” and JICA expert 

suggested “power plant (operation) simulator”, “vibration analysis demonstrator” and “NDI 

demonstrator”. 

1) WEA still has large interest in “power plant simulator” although the simulator is not customized 

for actual power plant, especially in terms of the detailed specification and operating procedure. 

2) When the existing power plant simulator (ST/GT) in WEA was in operation, WEA used to receive 

60 trainees per annual. 

3) In case that JICA provides WEA with the simulator, WEA said that it would be suitable to install 

it in WEA than in Guddu. 

4) WEA/GHCL mentioned they have already ensured the training equipment such as “vibration 

analysis demonstrator” and “NDI demonstrator”. The equipment about vibration analysis has been 

installed in Faisalabad TPS. (JICA expert would survey this later in Faisalabad.) 

5) WEA has basic training contents about vibration analysis & NDI through site visit on Faisalabad 

TPS. 
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Minutes of Meeting 
Project Capacity Building and Strengthening of Thermal Power Generation Operation 

& Maintenance in Pakistan (follow-up survey by JICA expert) 
Title 2nd survey in Faisalabad TPS and Workshop 
Date 5th September 2018 
Time 9:00 - 12:00 
Place Meeting room, site and work shop 
Attendees See Attachment “attendance list (2018_04)” 

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” 

2) Others (if any) 

2. Overview of Interim Report 

2.1 JICA expert (Kansai) made the presentation on “overview of interim report”, especially “O&M 

training program” and “selection criteria for next participants” for the 2nd training in Japan. 

1) JICA explained the following contents: 

Ø JICA was considering the feasibility of switching training program from mechanical to 

electrical/C&I. On the other hand, JICA requested GHCL to clarify the training needs for the 

2nd training in Japan such as major technical troubles and failures in Pakistani TPP.  

Ø If not possible, JICA intended to conduct advanced mechanical as the 2nd training, and 

electrical/C&I as the 3rd training respectively. 

2) GHCL mentioned that GHCL could not make the final decision at this time, and that this issue 

should be discussed in JCC on the 14th September, and GHCL would inform JICA of the electrical 

training needs through discussion with Faisalabad, Guddu and Muzaffargarh by e-mail. (JICA 

expert have already received it.) 

3) Faisalabad TPS would reply the questionnaires from JICA expert by e-mail later. 
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NO ITEM DETAILS 

2.2 4) JICA also explained the following contents about some KSF: 

ü How to disseminate the knowledge and skills obtained in Japan to other colleagues at each 

TPS (by JICA-trained engineers/technicians). 

ü How to supervise training activities by them in order to improve O&M training capacity (by 

TPS management), 

ü How to keep in touch with them after training in Japan (by JICA). 

5) GHCL & Faisalabad TPS mentioned that they were often too busy in their duties to disseminate 

their knowledge and skills to others. 
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Minutes of Meeting 
Project Capacity Building and Strengthening of Thermal Power Generation Operation 

& Maintenance in Pakistan (follow-up survey by JICA expert) 
Title 2nd survey in Guddu TPS  
Date 6th September 2018 
Time 10:00 - 12:30 
Place RAMADA Hotel, Multan Conference Room 
Attendees See Attachment “attendance list (2018_05)” 

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” 

2) Outline of Guddu TPS 

3) Briefing on the answers of Kansai’s questionnaire 

4) Interview with JICA-trained engineers & technicians 

5) Discussion about provision of O&M training equipment. 

6) Others (if any) 

2. Overview of Interim Report 

2.1 JICA expert (Kansai) made the presentation on “overview of interim report”, especially “O&M 

training program” and “selection criteria for next participants” for the 2nd training in Japan. 

1) Guddu staff members would reply the answer from our questionnaire by e-mail ASAP. 

2) Guddu staff members would urge JICA trained engineers/technicians in Guddu to reply the training 

activity report. 
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NO ITEM DETAILS 

3. Outline of Guddu TPS and Training center 

3.1 Guddu staff members introduced their power plant with presentation. 

1) Guddu T/C has no practical training equipment such as the power plant simulator in WEA, and 

provides trainees with classroom lecture with some textbooks. 

2) The attendees in charge of mechanical expressed their opinion that the training needs in the 

electrical field might be circuit breaker, switch yard and protection relay etc., and that they could 

not grasp the details of electrical troubles and failures. 

3) Guddu T/C has seven full-assigned trainers (one of senior engineer, one of junior engineer, 3 of 

operator, two of foremen) 

4) Guddu T/C has 3 months training curriculum for refresh members and capacity of the curriculum 

is up to 15 members. 

4. Provision of O&M training equipment 

 1) One of the attendees  mentioned that the JICA’s suggestion on provision of O&M training 

equipment (power plant simulator & vibration analysis demonstrator) was suitable just for 

beginners/junior members, and are not efficient for experienced/skilled engineers. Therefore he 

requsted JICA expert to provide the equipment based on the Action Plan formulated in first 

training in Japan. 

2) Guddu T/C has no practical training equipment for NDI, and the Faisalabad workshop has some 

actual maintenance equipment only which cannot be utilized for training purpose. 

4. Interview with JICA-trained engineers & technicians 

 1) JICA trained engineers/technicians could implement their “Action Plans” on schedule and their 

activities could help Pakistan to improve the O&M capacity. 

2) The training materials in Japan were suitable for beginners, junior & poor-skilled members. 

3) The plant operation simulator in WEA is based on Muzaffargahr TPS. (used to be useful for 

operators). 
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 4) Generally speaking, Kansai has installed training equipment in the training centre for 

beginners/junior members to obtain basic theories, and senior members would obtain skill and 

knowledge mainly through OJT. (Guddu agreed to Kansai’s opinion.) 

5) Because every TPS have some experience of rotary vibration troubles and failures, the vibration 

analysis demonstrator would be very useful itself. However, actually without vibration analyser at 

each TPS, they cannot utilize the advanced knowledge obtained in Japan. 

6) JICA-trained engineers/technicians were so busy that they disseminate their knowledge and skills 

to other colleagues obtained in Japan through not seminar/classroom lecture but OJT, with some 

training materials in Japan and useful information through internet. 

7) Guddu will send JICA expert the photos of training scenes in Pakistan. 

8) Guddu requests “heat efficiency” and “multi-stage pump (inc. BFP and CWP)” as additional 

training subject in Japan. Especially, they had some technical trouble of shaft-vibration regarding 

multi-stage pump. 

9) Guddu TPS has KPIs regarding ”Heat-rate”, ”Availability” and” Forced Outage”. 
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Minutes of Meeting 
Project Capacity Building and Strengthening of Thermal Power Generation Operation 

& Maintenance in Pakistan (follow-up survey by JICA expert) 
Title 2nd survey in Muzaffargarh TPS  
Date 7th September 2018 
Time 9:00 - 11:30 
Place Muzaffargarh TPS Conference Room 
Attendees See Attachment “attendance list (2018_06)” 

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”  

2) Briefing on the answers of Kansai’s questionnaire 

3) Interview with JICA-trained engineers & technicians 

4) Others (if any) 

2. Overview of Interim Report 

2.1 JICA expert (Kansai) made the presentation on “overview of interim report”, especially “O&M 

training program” and “selection criteria for next participants” for the 2nd training in Japan. 

1) Regarding the electrical field, Mr. Jafar requested JICA expert the detail training contents as per 

attached. 

2) The expected trainees were specialist focused on just only one field so they were beginners in 

other field even in the electrical field. That is why JICA expert could provide the beginner and/or 

middle level lectures. 
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NO ITEM DETAILS 

3. Outline of Muzaffargarh TPS 

3.1 1) Muzaffargarh TPS has 3 phase generators as follows; 

Ø PHASE-1 : 3×210MW、(COD)1993-1995 

Ø PHASE-2 : 2×200MW、(COD)1995 

Ø PHASE-3 : 1×320MW、(COD)1997 

The USAID has supported the rehabilitation of heaters in 2011. 

2) Muzaffargarh TPS has set goals as follows; 

Ø Reduction in Air pre-heaters chocking, 

Ø Reduction in un-burnt Carbon quantity, 

Ø Reduction in SOx and NOx emission, 

Ø Optimisation of ash pH. (2-4), 

Ø Decrease in Stack temperature. 

3) Due to gas shortage, Muzaffargarh TPS has been mainly using crude oil which was delivered by 

oil trailers and trains. 

4. Interview with JICA-trained engineers & technicians 

 1) JICA trained participants pointed out they could implement their “Action Plans” on schedule and 

their activities could help Pakistan to improve the O&M capacity and they had certain effect to 

improve their own O&M. 

2) Muzaffargahr TPS has installed a portable vibration analyser after training in Japan, JICA trained 

engineer and technicians had held vibration lectures with using that analyser. That analyser could 

store the main rotary equipment vibration data limited when monitored (discontinuous data). 

3) JICA trained participants had transferred their knowledge to around 70 members (mainly 

technicians) through OJT. They are using textbooks obtained in Japan and the new analyser in the 

lectures. 

4) JICA trained participants would send JICA expert the photos taken the training scene. 

5) JICA trained technicians have held lectures not only in Muzaffargahr TPS but also in Faisalabad 

work shop. 

6) JICA trained technicians hoped JICA experts to provide more advanced curriculum regarding 

pump maintenance because they had many trouble with pumps.  
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Minutes of Meeting 
Project Capacity Building and Strengthening of Thermal Power Generation Operation 

& Maintenance in Pakistan (follow-up survey by JICA expert) 
Title 2nd survey in Jamshoro TPS and Kotri TPS 
Date 10th September 2018 
Time 9:00 - 11:30 (Jamshoro) and 13:40-15:30 (Kotri) 
Place Jamshoro TPS Conference Room and Kotri TPS Conference Room 
Attendees See Attachment “attendance list (2018_07)” 

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”  

2) Briefing on the answers of Kansai’s questionnaire 

3) Interview with JICA-trained engineers & technicians 

4) Others (if any) 

2. Overview of Interim Report 

2.1 JICA expert (Kansai) made the presentation on “overview of interim report”, especially “O&M 

training program” and “selection criteria for next participants” for the 2nd training in Japan. 

1) Jamshoro TPS has just only PT for NDI. 

2) It is only Muzaffargarh TPS that has a laser alignment device in GENCOs, therefore the other 

TPS including Jamshoro TPS borrow it from Muzaffargarh when necessary.  
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NO ITEM DETAILS 

3. Interview with JICA-trained engineers & technicians 

 1) JICA trained engineers/technicians mentioned that they could implement their “Action Plans” on 

schedule and their activities could help Pakistan to improve the O&M capacity. 

2) They have transferred their knowledge and skill obtained in Japan to other colleagues (both 

engineers and technicians) through OJT, and PT knowledge was especially useful. 

3) At the request of other colleagues about HSE (especially safety), they would conduct lecture about 

safety equipment such as helmet, eye goggles etc. 

4) Jamshoro TPS has the latest coal fired power development project, so they requests the advanced 

technology regarding USC (Ultra-Super Critical) and the environmental equipment. 

->JICA strongly recommended Jamshoro to reflect these training needs including simulator on 

EPC contract. 

5) They would send JICA expert the photos taken the training scene. 

 

3. Outline of Kotri TPS 

3.1 1) Kotori has 7 units as follows; 
Ø Unit #1-2 had been dismantled. 
Ø Unit #3-6 were installed GT 
Ø Unit #7 was installed HRSG/ST with using exhausted heat from Unit #3-6. 

2) Due to gas shortage, all of units including GTCC is out of operation. While availability factor 
is over 90%, annual capacity factor is around 30%.  

3) The operators has unit operation record every 4 hours by manual (not automatic). 
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Minutes of Meeting 
Project The Project for Capacity Building and Strengthening of Thermal Power 

Generation Operation & Maintenance. in the Islamic Republic of Pakistan 
Title The 3rd survey in Muzaffargarh TPS by JICA Expert Team (Kansai EPCO) 
Date 2nd October 2019 
Time 09:40 – 13:00 
Place Conference Rooms 
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 points: 

1) Presentation of JICA Capacity building O&M “OVERVIEW of INTERIM REPORT(Drafted)” 

ü Project Summary 

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

ü Monitoring Indicators (2nd Year Completed) 

ü Summary on the Mission: This 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 confirming the O&M training subjects, 

through discussion on the issue analysis. 

  Suggesting next O&M training in Japan and the selection criteria for engineers & 

technicians: 3rd Batch, JAN/FEB in 2020. 

  Suggesting next HRD (Human Resource Development) training in Japan and the selection 

criteria for management: 3rd Batch, FEB in 2020. 

2) Others (if any) 
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NO ITEM DETAILS 

2. OVERVIEW of INTERIM REPORT(Draft) 

2.1 JICA expert (KANSAI) made the presentation on “OVERVIEW of INTERIM REPORT(Draft)”, 

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

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

1) JICA expert (KANSAI) explained the next training in Japan (O&M and HRD) and the importance 

of the selection criteria. Management understood these contents. 

2) Regarding the I&C training subjects, management told that fire protection system, environmental 

quality control and I&C safety consideration are important and should be included in the next 

O&M training course in Japan. JICA expert replied that fire protection system had been already 

included in the previous electrical O&M training course and that the essence of remaining two 

subjects would also be covered by other subjects of the next training course. 

 

3. Interview and discussion with JICA-trained engineers and technicians 

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

(E/T) They disseminated their knowledge and skills to their colleagues by utilizing JICA expert’s 

training materials. For example, JICA-trained engineer made his own training material about 

safety modifying JICA expert’s training materials. JICA expert received their activity reports 

and pictures. 

(E/T) Some JICA-trained engineers and technicians made the presentation on their dissemination 

activity. The contents were about vibration analysis of rotating machine, maintenance of 

electrical equipment, safety training and so on. 

(E) They told that O&M training in Japan was very useful because the training contents were 

comprehensive and included the latest technology. They started some activities that they had 

learned in the training in Japan such as time-management. 

(T) Technicians disseminated their knowledge to their colleagues with the 
support from management. 

(T) Technicians mentioned that their APs can help to improve whole technical 
skills of their workplace such as technicians are now able to conduct 
maintenance work by themselves. 
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NO ITEM DETAILS 

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

(E) Though there is no HSE (Health, Safety and Environment) section at their TPPs, safety 

culture is now being improved because of their dissemination activities. 

(E) They have interest in CMMS (Computerized Maintenance Management System) and ERP 

because now they manage the TPP information manually using spreadsheet and they are not so 

effective. 

 

4. Site visit to existing training facility in Muzaffargarh 

   The customized operator training simulators are designed for operators from not only 

Muzaffargarh but Jamshoro TPPs which was installed by Chinese manufacturer. 

  These existing simulators seems out of order and so obsolete that it is difficult to help operator’s 

practical skill to be strengthened, without enough upgrade or refurbishment. 

  Although there are more than 10 small classrooms (each capacity is less than 10 trainees) for 

lecture and practical training in this facility, they also seems old-fashioned and not used at this 

time. 

  After enough upgrade or refurbishment, the training facility seems to have some good potential of 

strengthening O&M training facility for TPPs with neighboring colony as guest house. 
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Minutes of Meeting 
Project The Project for Capacity Building and Strengthening of Thermal Power 

Generation Operation & Maintenance. in the Islamic Republic of Pakistan 
Title The 3rd survey in Guddu TPS by JICA Expert Team (Kansai EPCO) 
Date 3rd October 2019 
Time 10:10 – 13:30 
Place Conference Rooms 
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 points: 

1) Presentation of JICA Capacity building O&M “OVERVIEW of INTERIM REPORT(Drafted)” 

ü Project Summary 

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

ü Monitoring Indicators (2nd Year Completed) 

ü Summary on the Mission: This 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 confirming the O&M training subjects, 

through discussion on the issue analysis. 

  Suggesting next O&M training in Japan and the selection criteria for engineers & 

technicians: 3rd Batch, JAN/FEB in 2020. 

  Suggesting next HRD (Human Resource Development) training in Japan and the selection 

criteria for management: 3rd Batch, FEB in 2020. 

2) Others (if any) 
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NO ITEM DETAILS 

2. OVERVIEW of INTERIM REPORT(Draft) 

2.1 JICA expert (KANSAI) made the presentation on “OVERVIEW of INTERIM REPORT(Draft)”, 

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

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

1) JICA expert (KANSAI) explained the next training in Japan (O&M and HRD) and the importance 

of the selection criteria. Management understood these contents. 

3. Interview and discussion with JICA-trained engineers and technicians 

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

(E) They disseminated their knowledge and skills to their colleagues although they were busy 

with their work. JICA expert guess that further support from management such as giving them 

more opportunity to implement dissemination activity would be more effective. JICA expert 

received their activity reports and pictures. 

(E) They try to improve safety at work by utilizing what they learned in the training in Japan. But, 

it seems to take time to fully establish safety culture and mind at their workplace. JICA expert 

told them that continuous effort was important to do so. 

(E) They told that the training in Japan had improved their attitude, way of thinking and approach 

to problem. For example, they started keeping record of troubles, introducing some concept of 

RBM (Risk Based Maintenance). 

(E) They said that some training subjects such as “boiler water quality control” was very effective 

to other colleague through dissemination while O&M training in Japan seems general. 

(E) They suggested that in case of next phase (after this JICA project), it would be more 

beneficial to focus on specific item for skilled member. For example, “vibration analysis” and 

“facility diagnosis based on lifetime assessment” for main equipment provided by Japanese 

manufacturer: Steam turbine (FUJI ELECTRIC) and Boiler (MES) at Jamshoro TPS. 

  (T) Technicians disseminated their knowledge to their colleagues with the support from 

management. 

  (T) Technicians mentioned that their APs can help to improve quality of their maintenance work. 

    (T) Through implementing APs by participants, maintenance workers are keeping maintenance 

tools and parts tidy and in order during overhaul work. In addition, time management has been 

improved through Japanese culture and training in Japan. 

    (T) Maintenance reports have been originally created for work related to equipment without OEM 

manual, and are utilized for similar work. 
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NO ITEM DETAILS 

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

(E) They have interest in CMMS (Computerized Maintenance Management System) and ERP 

because now they manage the TPP information manually using spreadsheet and they are not so 

effective. 
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Minutes of Meeting 
Project The Project for Capacity Building and Strengthening of Thermal Power 

Generation Operation & Maintenance. in the Islamic Republic of Pakistan 
Title The 3rd survey in Guddu TPS T/C by JICA Expert Team (Kansai EPCO) 
Date 4th October 2019 
Time 10:00 – 13:00 
Place Guddu TPS and Training Centre 
Attendees Ejaz Hussain (Chief Human Resource & Admin Officer), JICA experts 

Record of Discussions 

NO ITEM DETAILS 

1. Site visit to Guddu TPS and Training Centre 

 JICA expert (KANSAI) surveyed the 747MW gas turbine combined cycle (GTCC) plant and the 

training centre. 

1) GTCC plant 

  The plant is composed of 2 GT (GE: 9FA) and 1 ST (Harbin), and started commercial 

operation in 2014. The plant was partially upgraded in 2018, and the thermal efficiency and 

the heat rate were improved. 

  JICA expert surveyed central control building, turbine building (mainly gas turbine), and 

electrical rooms of the plant. 

  The plant seems to be kept relatively clean and set in order rather than other TPSs. But, JICA 

expert recognized that there was still room for improvement in O&M of the plant (e.g. 

inefficient data collection, drainage in instrument panel). 

2) Training Centre 

  The training centre is operated for engineers and technicians. It has several class rooms, 

working room (mechanical) and library room. 

  From a viewpoint of JICA expert, the training facility and training material seems a little old, 

but to have some good potential of strengthening O&M training facility for TPPs in case of 

overall refurbishment. 
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NO ITEM DETAILS 

2. Presentation on Training Centre from Chief Human Resource Officer 

2.1 Chief Human Resource Officer made the presentation on training centre in Guddu. 

1) He explained the following contents about training centre. 

  PROFILE Staff/Faculty/Resource Person 

  LEARNING OBJECTIVES and FOUR OTHER OBJECTIVES 

  BASIC RATIONALE BEHIND TRAINING 

  EXISTING TRAINING COURSES 

  TRAINEES/SKILLED PASS OUT DURING 2018-19 

  PROPOSED TRAINING COURSES 

  REQUIREMENTS FOR UP-GRADATION 

Especially he emphasized the necessity of overall refurbishment for the existing training facility 

due to old-fashioned specification. 

2) JICA expert told that this Project and the refurbishment of the existing training facility should be 

considered separately and that GHCL should communicate with JICA Pakistan office about this 

issue. CPGCL fully understood the JICA expert’s opinion. 

 

Attachment: Presentation on Training Centre (Central Power Generation Company Limited GENCO-II) 
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Minutes of Meeting 
Project The Project for Capacity Building and Strengthening of Thermal Power 

Generation Operation & Maintenance. in the Islamic Republic of Pakistan 
Title The 3rd survey in Jamshoro TPS by JICA Expert Team (Kansai EPCO) 
Date 7th October 2019 
Time 09:10 – 12:30 
Place Conference Rooms 
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 points: 

1) Presentation of JICA Capacity building O&M “OVERVIEW of INTERIM REPORT(Drafted)” 

ü Project Summary 

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

ü Monitoring Indicators (2nd Year Completed) 

ü Summary on the Mission: This 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 confirming the O&M training subjects, 

through discussion on the issue analysis. 

  Suggesting next O&M training in Japan and the selection criteria for engineers & 

technicians: 3rd Batch, JAN/FEB in 2020. 

  Suggesting next HRD (Human Resource Development) training in Japan and the selection 

criteria for management: 3rd Batch, FEB in 2020. 

2) Others (if any) 
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NO ITEM DETAILS 

2. OVERVIEW of INTERIM REPORT(Draft) 

2.1 JICA expert (KANSAI) made the presentation on “OVERVIEW of INTERIM REPORT(Draft)”, 

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

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

1) JICA expert (KANSAI) explained the next training in Japan (O&M and HRD) and the importance 

of the selection criteria. Management understood these contents, especially the importance of 

dissemination activity implemented by JICA-trained engineers and technicians. 

2) Participants told that the equipment for “Remaining Life Assessment” is need to be provided for 

the improvement of O&M. JICA expert replied that the purpose of providing the training 

equipment was to make their dissemination activity more effective, and that the provision of the 

training equipment should fit the purpose. 

3. Interview and discussion with JICA-trained engineers and technicians 

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

(E) They disseminated their knowledge and skills to their colleagues although they were busy 

with their work. JICA expert received their activity reports and pictures. 

(E) Some JICA-trained engineers made the presentation on their dissemination activity. One of 

the engineer plan to deliver the dissemination activity not only to Jamshoro TPP, but also to 

other GENCOs. 

(E) They try to improve safety at work by utilizing what they learned in the training in Japan. But, 

it seems to take time to fully establish safety culture and mind at their workplace. JICA expert 

told them that continuous effort was important to do so. 

(E) They told that the practical training would be more effective if the training equipment was 

provided compared with only delivering theoretical lecture. 

(E/T) They told that there were no major technical failure/accident about I&C, but some 

technicians told that there some minor troubles such as limit-switch caused by dust. 

(T) They disseminated their knowledge to their colleagues by utilizing JICA expert’s training 

materials. JICA expert received their activity reports and pictures. 

(T) They mentioned that their APs can help to improve whole technical skills of their workplace. 

(T) They told that FTA (fault tree analysis) method obtained in the training in Japan is useful for 

on-site troubleshooting. 

(T) They told that it took more time to procure safety equipment such as helmet and safety glasses 

(goggles) etc. 
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NO ITEM DETAILS 

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

 (E) They have interest in CMMS (Computerized Maintenance Management System) and ERP 

because now they manage the TPP information manually using spreadsheet and they are not so 

effective. 
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List of outputs of the project 



List of outputs of the project 

 

(1) Reports 

№ Title of report Time of submission 

1 Work Plan June 2018 

2 Baseline Survey Report August 2018 

3 Project Progress Report (No. 1) September 2018 

4 Project Progress Report (No. 2) October 2019 

5 Project Progress Report (No. 3) March 2021 

6 Project Monitoring Sheet Ver.1 September 2018 

7 Project Monitoring Sheet Ver.2 March 2019 

8 Project Monitoring Sheet Ver.3 October 2019 

9 Project Monitoring Sheet Ver.4 April 2020 

10 Project Monitoring Sheet Ver.5 December 2020 

11 Project Monitoring Sheet Ver.6 February 2022 

12 Project Completion Report February 2022 

(2) Other Outputs 

№ Title of output Time of submission 

1 
Training Curriculum and Textbook for the 1st Training in Japan 

(engineer / technician / management) 
March 2018 

2 
Training Syllabus, Curriculum and Textbook for the 2nd Training in 

Japan (engineer / technician / management) 
February 2019 

3 
Training Syllabus, Curriculum and Textbook for the 3rd Training in 

Japan (engineer / technician) 
January 2020 

4 
Training Syllabus, Curriculum and Textbook for the 4th Online 

Training (instructor) 
November 2021 
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List of equipment provided by Japan 



List of equipment provided by Japan 

(1) Nondestructive testing kit (for Muzaffargarh and Guddu Training Center) 

Item 

No. 
Item name 

Manufacturer/ 

Model Number 

Quantity 

Muzaffargarh Guddu 

1 NDT introduction(DVD) 
The Japanese Society for 

Non-Destructive 
Inspection 

2 2 

1 DVD player Pioneer 2 2 

2 NDE Educational Kit Dakota Japan 2 2 

3 
Non-destructive Testing 

Materials (PT) 
Eishin Kagaku Co., Ltd. 6 6 

4 
Test panel for PT 

(Weld of a plain stainless 
steel plate) 

Eishin Kagaku Co., Ltd. 6 6 

5 
Penetrant 

R -1 A (NT) Type 450 
Eishin Kagaku Co., Ltd. 30 30 

6 
Developer 

R -1 S (NT) 450 Type 
Eishin Kagaku Co., Ltd. 30 30 

7 
Remover 

R -1 M (NT) 450 Type 
Eishin Kagaku Co., Ltd. 48 48 

8 Paper Wiper(white) 
NIPPON PAPER 

CRECIA 
72 72 

9 Paper Wiper(brown) 
NIPPON PAPER 

CRECIA 
48 48 

10 
Single Cartridge 

Respirator 
3M 3200 Medium/Large 20 20 

11 Organic Vapor Cartridge 3M 3301 J -55 200 200 

12 
Test panel for MT 
JIS Z 2320-1 type 

A(round) 
Eishin Kagaku Co., Ltd. 15 15 

13 
Test panel for MT 

(Weld of a plain stainless 
steel plate)  

Eishin Kagaku Co., Ltd. 6 6 

14 
Fluorescent magnetic 

particles(SY-7500) 
Eishin Kagaku Co., Ltd. 18 18 

15 
Non-fluorescent magnetic 

particles(MK-15) 
Eishin Kagaku Co., Ltd. 18 18 

16 
LED Black light (S-

35LC) 
Eishin Kagaku Co., Ltd. 6 6 

17 
Down trance(TDG-100) 

for black lights 
TOEI HENSEIKI Co., 

Ltd. 
6 6 

17 
Magnetic yoke 

(Handy Magna A-6) 
Eishin Kagaku Co., Ltd. 6 6 

17 
Down trance(TDG-6) for 

magnetic yokes 
TOEI HENSEIKI Co., 

Ltd. 
6 6 

18 Step test place for UT Eishin Kagaku Co., Ltd. 6 6 

19 
Contact medium for 

thickness measurement 
(Soni coat BSL -150) 

TAIYO PRODUCTS 
CO.,LTD. 

10 10 

20 
Ultrasonic Precision 

Thickness Gauge 
(Elcometer PTG8) 

Elcometer Limited 6 6 



(2) Rotor dynamics simulator kit (for Muzaffargarh Training Center) 

Item 

No. 
Item name 

Manufacturer/ 

Model Number 

Quantity 

Muzaffargarh 

21 Rotor Kit AA31-016/Z01 1 

21 Measurement Box AA31-002 1 

21 Duralumin Case AA31-017 1 

21 Mounting Base AA31-018 1 

21 Sensor FL-202F05L-M1-00-03-10 5 

21 Extension Cable FW-202FL-40 5 

21 Driver FK-202F1-1-2 5 

21 
Acceleration 
Transducer 

CA-302-00-0/Z37 2 

21 
Portable Data 

Acquisition Unit 
KJ-2000B-30-A118-000-000-

000 
1 

21 Analysis Software XJ-2100-01/RB1/RB2/SU0 1 

21 Power transformer 
Primary (input): 220-240(VAC) 
Secondary (output): 100(VAC) 

1 

21 Balance weight 
0.2(g)*5, 0.4(g)*5, 0.6(g)*5, 

0.8(g)*5, 1.0(g)*5 
1 set 

21 Tool kit 
Hexagonal wrench, Small 

monkey wrench, Box wrench 
1 set 

21 Spare fuse 
5(A), Spare fuse of Measurement 

Box 
2 

21 Power cable For Measurement Box 1 

21 Mounting bolt M6*40(mm) 4 

21 BNC-BNC cable Cable length: 1.5(m) 5 

21 Coupling 

CPBSC25-10-10 (MISUMI 
Japan) 

※NBK(Manufacturer) Model: 

MFBS-25C-10-10 

1 

21 
Ball bearing unit for 

the spare 

Unit incorporating normal 
bearings 

1 

21 
Unit incorporating bearings of 

outer ring damage 
1 

21 Motor power cable Cable length: 3.0(m) 1 

21 Motor encoder cable Cable length: 3.0(m) 1 

 

  



Item 

No. 
Item name 

Manufacturer/ 

Model Number 

Quantity 

Muzaffargarh 

21 Personal Computer 
(HP) HP Prodesk 600 G6 

SFF/CT 
1 

21 LCD Monitor (Iiyama) ProLite XB3270QS-2 1 

21 Color Laser Printer 
(HP) HP LaserJET Pro Color 

CP5225dn 
1 

21 
UPS (Uninterruptible 

Power Supply) 
(Schneider Electric) SMT750IC 1 

21 Electric Balance (A&D) EK-4100i 1 

21 
Power Conversion 

Adapter 
(SANWA SUPPLY) Boxer 1500 

RW79 
1 

21 LAN Cable (ELECOM) LD-CTT/BU10/RS 2 

21 BNC-BNC Cable 
(MISUMI) BNCP50-1.5D2V-

BNCP50-5 
10 

21 HDMI Cable (ELECOM) DH-HDP14SS18BK 1 

21 

Power Cord 

(MISUMI) CEE3P-MS-1.8 2 

21 (MISUMI) CESTM-1.8 2 

21 (MISUMI) CCC2P-W-3 1 

21 
Power Conversion 

Adapter 
(SANWA SUPPLY) TR-AD14 5 

21 

Toner Cartridge 

(HP) CE740A 10 

21 (HP) CE741A 10 

21 (HP) CE742A 10 

21 (HP) CE743A 10 
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Project Monitoring Sheet: Updated Version of Ver.6 



 

・TO Chief Representative of JICA Pakistan Office 

 

Project Monitoring Sheet 

 

Project Title: The Project for Capacity Building and Strengthening of Thermal          

             Power Generation Operation and Maintenance in The Islamic            

             Republic of Pakistan                                                  

Version of the Sheet: Ver.6 （Term: December 2020 – February 2022）         

Name: Muhammad Imran Mian    

Title: Project Director     

Name: Okuda Hidenobu     

Title: Chief Advisor/Thermal Power Generation O&M    

Submission Date: 17th February, 2022   

I. Summary 

1 Progress 

1-1 Progress of Inputs 

 The Japanese side provided the following items from December 2020 to February 

2022. 

 Training equipment for Muzaffargarh and Guddu training center 

Muzaffargarh training center 

- Vibration Analysis Demonstrator / Non Destructive Inspection (NDI) 

Demonstrator 

Guddu training center 

- NDI Demonstrator 

 Online training for instructors from Muzaffargarh and Guddu training center 

- 8 instructors, from 29th November 2021 to 8th December 2021 

 Although the Japanese side was planning to dispatch the Japanese experts for the 

final survey (the 4th follow-up survey) during this reporting period, the dispatch of 

the Japanese experts was not conducted as planned due to the Covid-19 

pandemic.  

 

 The Pakistan side provided the following items from December 2020 to February 

2022. 

 Assignment of counterpart personnel 

 Dispatch of participants for the online training 

 Implementation and reporting of action plan activities 

 



 

1-2 Progress of Activities (up-date with in the this reporting period) 

The progress of activity set for each output is as follows. 

 Output 1: Current situation of O&M of thermal power stations is analyzed and 

training needs are identified. 

 [1.1] To analyze the current situation of O&M at thermal power stations 

 Already completed. 

 [1.2] To review the training system of thermal power generation, and analyze the 

current situation and issues of O&M personnel 

 Already completed. 

 [1.3] To specify the training needs 

 As agreed at the 4th JCC online meeting on 19th November 2020, JICA 

Expert Team (JET) decided to provide the additional training (4th batch 

training) using the training equipment (Vibration Analysis Demonstrator / NDI 

Demonstrator) provided by JET. 

 

 Output 2: Capacity of WEA and GENCOs' Instructors is enhanced 

 [2.1] To set the target O&M skills that instructors & potential instructors should 

obtain 

 JET set the target skills to be acquired in the additional mechanical 

maintenance training using the training equipment provided by JET. 

 [2.2] To formulate the program of training in Japan 

 JET formulated the additional mechanical maintenance training program 

using the training equipment provided by JET. 

 [2.3] To set selection criteria for the training in Japan 

 JET created selection criteria based on the additional mechanical 

maintenance training and shared it with counterparts. 

  [2.4] To conduct trainings in Japan 

 Due to the spread of covid-19 infection, additional training has been changed 

to online training instead of on-site training. 

 8 instructors belonging to each GHCL training center were trained in the 

additional online training. 

 [2.5] To modify the contents of training in Japan at WEA and GENCOs’ thermal 

power stations (OJTs) in Pakistan 

 Already completed. 

 

 Output 3: Trainings as well as On-the-Job Training (OJT) at WEA and GENCOs 

are improved 

 [3.1] To develop action plans of trainings (OJTs) for O&M of thermal power 



 

stations 

 In the 4th batch online training, instructors made the action plans for 

improvement of O&M capacity of TPSs. 

 [3.2] To disseminate obtained knowledge and technical skills to O&M personnel 

based on the action plans and verify the skilled up level by checklist developed at 

the above [2.4] 

 According to regular training reports from the participants trained in Japan (24 

engineers & 24 technicians), they conducted a total of 822 trainings and they 

trained a total of 6,329 trainees of GENCOs during this project. 

 According to training reports from the participants (8 instructors) from each 

GHCL training center who trained in the online training, they conducted a total 

of 13 trainings using training equipment provided by JET and they trained a 

total of 85 trainees of GENCOs. 

 The results of reports from those who participated in the training conducted 

by JICA-trained participants shows that the training was highly evaluated and 

improved their O&M ability at TPSs. (as shown in Chart 1-1) 

 

 

Chart 1-1: Evaluation of Training provided by JICA trained participants 

 (based on report surveys) 

 

 [3.3] To review the results of action plans to improve the training at WEA and 

GENCOs’ thermal power stations (OJTs) in Pakistan 

 JET conducted a remote survey to confirm the implementation status of the 

action plans of 1st/2nd/3rd batch participants trained in Japan. 

It seems that 46% of the participants trained in Japan were able to implement 



 

the Action Plan as planned. The remaining 56% seemed to be able to 

implement only partial Action Plans due to Covid-19 pandemic as shown in 

Chart 1-2. 

 

Chart 1-2: Action Plan Implementation Status (based on report surveys) 

 

 JET conducted a remote survey to confirm the implementation status of the 

action plans of 4th batch participants who received online training. 

JET confirmed that the instructors at the Muzaffargarh and Guddu training 

centers are implementing their own action plans as planned. 

 

 JET has obtained the following good results through reports from JICA-

trained participants. 

(Engineer and Technician) 

 JICA-trained participants disseminated their knowledge and skills to their 

colleagues not only by utilizing training materials provided by JICA Expert 

Team, but also by creating and arranging the materials by themselves. 

JET recognize that the training ability in TPSs is steadily increasing by 

using the training material of high-quality instead of conventional verbal 

technical transfer. 

 Some JICA-trained participants implemented dissemination activity not 

only for staff of his own TPS, but also for staff of other TPSs (e.x. 

Jamshoro to Kotri). 

 The trainings conducted by JICA-trained participants is not limited to the 

lecture, they are provided in a more practical and easy-to-understand 

way, such as practical training using wasted materials in TPS, and OJT 



 

style. 

 In addition to technical skills, JICA-trained participants also provide 

training on safety and quality learned in the training in Japan. Especially 

for TBM (Tool Box Meeting), this safety measure was already 

incorporated into usual operation in some TPSs, and it contributes to 

raise safety awareness of O&M personnel and building safety culture in 

the workplace. 

 

 (Management) 

 Action Plan made by the participant of the HRD training in Japan, 

efficiently accelerated the establishment of the training center for 

GENCOs in Muzaffargarh TPS. Engineers and technicians who 

participated in the training in Japan, are also assigned to the trainers in 

this training center. 

 

 (Instructor) 

 The instructors at each training center conducted unprecedented practical 

training using the training equipment provided by JET according to the 

action plan created by themselves. 

 

1-3 Achievement of Output (with in the project period) 

  Output 1: Current situation of O&M of thermal power stations is analyzed and 

training needs are identified. 

 Output 1 was achieved as follows. 

 JET analyzed the current situation of O&M and training needs of Pakistan's TPS 

through the 3 times on-site survey and 1 time online survey. 

 JET summarized the current status of O & M at TPSs in Pakistan in the baseline 

report and 3 interim reports of this project. In those reports, JET considers that 

it is necessary to improve the knowledge and technology required for basic 

maintenance at TPS, ensure safety and improve quality of work. 

 JET and GHCL have confirmed at the JCC that there is no gap in their perception 

of that needs. Below is a summary of the main training needs. 

 Basic training needs (reflected in 1st to 3rd training in Japan) 

HRD / Safety management / Quality control / Efficiency management / 

Optimal maintenance / TBM / Overview of thermal power plant (including 

site visit) / Manufacturer factory tour related to thermal power generation / 

etc. 

 Training needs for mechanical maintenance (reflected in 1st training in 



 

Japan) 

Metal materials / Vibration analysis and suppression technology / Non-

destructive inspection / Residual life diagnosis / Boiler water quality 

management / GTCC power generation technology / etc. 

 Training needs for electrical maintenance (reflected in 2nd training in Japan) 

Generator / Motor / Cable / Breaker / Transformer / Insulation standard / 

Vibration analysis and suppression technology / non-destructive inspection 

/ etc. 

 Training needs for I & C maintenance (reflected in 3rd training in Japan) 

Measuring and monitoring device / Turbine supervisory instrument / Control 

valve and accessories / Basic control theory (PID control) and optimal tuning 

/ GTCC control system and maintenance / Periodic maintenance of 

measuring and monitoring device / etc. 

 Additional training needs for mechanical maintenance (reflected in 4th 

online training) 

Vibration Analysis / Non Destructive Inspection 

 

 Output 2: Capacity of WEA and GENCOs' Instructors is enhanced. 

 Output 2 was achieved as follows. 

 Based on the analysis of training needs shown in Output 1, JET prepared and 

provided the 3 training programs (Mechanical maintenance / Electrical 

maitenance / I&C maitenance) in Japan as the measures to fill the gap between 

the actual conditions and the ideal conditions for the O&M of TPSs. 

 Total of 24 engineers,24 technicians and 6 managements were trained as 

expected instructors in the 1st, 2nd, and 3rd trainings in Japan. The participants 

who participated in respective trainings answered that they had almost achieved 

the training objective (“Training Capacity of the participants for O&M of TPSs 

will be strengthened.”), and that the knowledge and experience they acquired 

can be directly applied or adaptable to their work as shown in Table 1-1 and 1-

2. 

Table 1-1: Achievement level of the training objective in the training in Japan 

 
← Fully Achieved                                 Not Achieved  → 

4 3 2 1 

Engineer Training 

(23 participants) 

15 

(65%) 

8 

(35%) 
- - 

Technician Training 

(24 participants) 

14 

(58%) 

10 

(42%) 
- - 

Management Training 

(6 participants) 

3 

(50%) 

3 

(50%) 
- - 



 

Table 1-2: Usefulness level of the training results from the training in Japan 

 
Be directly applied 

to work 

Be adaptable to 

work 

Not be directly 

applied and 

adapted to work 

Not useful 

Engineer Training 

(23 participants) 

17 

(74%) 

1 

(5%) 

5 

(21%) 
- 

Technician Training 

(24 participants) 

16 

(67%) 

8 

(33%) 
- - 

Management Training 

(6 participants) 

3 

(50%) 

3 

(50%) 
- - 

In the evaluations of the 1st and 2nd participants, some results with low 

satisfaction were found, but the results of the 3rd participants were generally 

satisfactory. 

This may have been improved because the 3rd training menu was adjusted with 

the results of the JET’s on-site surveys and training needs from GHCL/GENCOs, 

and more practical training was provided compared to the previous year. 

 Most of the participants answered by questionnaire that they were able to 

improve their own thermal power plant maintenance and management capacity 

through the training in Japan provided in line with the training needs of Output1. 

During the training in Japan, they created the action plans as shown in Output3, 

and after returning to Pakistan, they are training themselves at each TPS as 

instructors based on these improved knowledge and skills. 

 

 Based on the analysis of additional training needs shown in Output1, JET 

prepared and provided the additional online training program (Mechanical 

maintenance) along with the equipment (Vibration Analysis Demonstrator / NDI 

Demonstrator) used for the training. 

 Total of 8 instructors from each GHCL training center were trained as the 

additional online training. 

The objective of the online training (“Training Capacity of the participants for 

O&M of TPSs will be strengthened.”) was achieved, and the training equipment 

provided by JET was made available to the training centers. 

 

 Output 3: Trainings as well as On-the-Job Training (OJT) at WEA and GENCOs 

are improved. 

 Output 3 was achieved as follows. 

 In the 1st, 2nd, and 3rd trainings in Japan, engineers and technicians made the 

action plans for improvement of the O&M capacity of TPSs.  

 Through the implementation of the 1st, 2nd and 3rd participant’s action plans, their 

dissemination activities helped to enhance the basic technical knowledge of the 



 

O&M staff of TPSs and safety culture is now being improved.  

 According to the regular training reports from the 1st, 2nd and 3rd participants 

trained in Japan (24 engineers and 24 technicians), they conducted a total of 822 

trainings and they trained a total of 6,329 trainees of GENCOs as of December 

2021 based on action plans. 

Table 1-3 shows the implementation status of the action plan that was prepared 

in the 1st, 2nd and 3rd trainings in Japan as of December 2021. 

Table 1-3: Status of implementation of the action plan by participants in the 1st to 3rd 

training in Japan (as of December 2021) 

 Number of 

training 

implementation 

times 

Number 

of 

trainees 

1st participants 

trained in Japan 

7 Engineers 233 2,692 

8 Technicians 268 1,907 

Total 501 4,599 

2nd participants 

trained in Japan 

8 Engineers 102 495 

8 Technicians 128 620 

Total 230 1,115 

3rd participants 

trained in Japan 

8 Engineers 50 334 

8 Technicians 41 281 

Total 91 615 

Total 822 6,329 

JET confirmed that the action plan was being implemented as planed with active 

support from management. 

 In this project, not only the number of participants but also the quality of training 

is important. Therefore, in order to ensure the quality of the training to be 

implemented after returning to Pakistan, the purpose and important points of the 

training were included in the Action Plan as an OJT checklist with reference to the 

training syllabus prepared by JET. 

In addition, JET asked all participants trained by JICA to give a presentation on 

implementation status of own action plan. Due to the influence of COVID-19, the 

follow-up survey was not a field survey but a remote survey, but JET was able to 

obtain detailed information on the activities of trainees by referring to these 

presentation materials. 

 In previous surveys of participants trained in Japan, many have expressed the 

opinion that practical training is necessary for effective training. Therefore, JET 

asked each counterpart to cooperate with the request for the use of training 

equipment. 



 

 In addition to this project, JET selected necessary training equipment for training 

to improve O&M capacity of thermal power plants through field surveys and 

discussions with GHCL/GENCOs, provided the training equipment to the 

Muzaffargarh and Guddu training centers, and trained instructors from each 

training center to conduct online training using the equipment. 

 According to training reports from the participants (8 instructors) from each GHCL 

training center who trained in the online training, they conducted a total of 13 

trainings using training equipment provided by JET and they trained a total of 85 

trainees of GENCOs. 

Table 1-4 shows the implementation status of the action plan that was prepared 

in the 4th training conducted online as of December 2021. 

Table 1-4: Status of implementation of the action plan by participants in the 4th training  

(as of December 2021) 

Training Center 

Training 

equipment 

provided by JET 

Number of 

training 

implementation 

times 

Number 

of 

trainees 

Muzaffargarh 

Training Center 

Vibration Analysis 

Demonstrator 
5 25 

NDI Demonstrator 4 28 

Total 9 53 

Guddu 

Training Center 
NDI Demonstrator 4 32 

Total 13 85 

 

 

1-4 Achievement of the Project Purpose 

 Project Purpose: Training capacity on O&M of GENCOs is strengthened. 

Project Purpose has been achieved as follows. However, in order to further 

strengthen the training capacity on O&M of TPSs, the HRD action plan needs to 

be continued and developed by the management. 

 JICA-trained engineers & technicians almost implemented their Action Plan as 

previously arranged with support from management, and a series of their 

dissemination activities can help to improve the O&M capacity at TPSs.  

According to the reports from JICA-trained participants, they conducted 822 

trainings for a total of 6,329 O&M personnel at TPSs. The results of 

questionnaire from those who participated in the training conducted by JICA-

trained participants shows that the training was highly evaluated and improved 

their O&M ability at TPSs. 

 Until now, transfer of technical knowledge within TPS in Pakistan have mainly 



 

oral lecture style based on the work experience and notes of trainers. JICA-

trained participants disseminated their knowledge and skills to their colleagues 

not only by utilizing training materials provided by JICA Expert Team, but also 

by creating and arranging the materials by themselves. JICA Expert Team 

recognize that the training ability in TPSs is steadily increasing by using the 

training material of high-quality instead of conventional verbal technical 

transfer. Furthermore, some JICA-trained engineers & technicians 

implemented dissemination activity not only for staff of their own TPS, but also 

for staff of other TPSs. 

 Until now, transfer of technical skill in TPS has been mainly during actual work. 

However, through this project, technical knowledge education has begun to be 

implemented effectively using textbooks and the like in a state separated from 

actual work. 

 Until now, practical training excepted OJT had been conducted only at training 

centers, but some participants trained in Japan have conducted practical 

training within TPS using surplus equipment and waste equipment. It can be 

seen that the training capacity at TPS has improved. 

 In addition to technical skills, JICA-trained participants also provide training on 

safety and quality learned in the training in Japan. Especially for TBM (Tool Box 

Meeting), this safety measure was already incorporated into usual operation in 

some TPSs, and it contributes to raise safety awareness of O&M personnel 

and building safety culture in the workplace. 

 Action Plan made by the participant of the 2nd HRD training in Japan, efficiently 

accelerated the establishment of the training center for GENCOs in 

Muzaffargarh TPS. JICA-trained engineers & technicians are also assigned to 

the trainers in this training center. 

 As an additional project, JET provided training equipment (Vibration Analysis 

Demonstrator and NDI Demonstrator) to the Muzaffargarh and Guddu training 

centers. These equipment was selected based on field surveys and 

discussions with GHCL/GENCOs in order to strengthen the training capacity 

of GHCL/GENCOs. 

 JET has also trained a total of 8 instructors from each training center through 

online training as the 4th training program of the project in order to provide 

autonomous training using these training equipment. JET has already received 

reports from the instructors at each training center on the use of the equipment 

provided, and according to the reports, each training center has conducted total 

of 13 training sessions with 8 trainees. 

 



 

 Project Evaluation by DAC Evaluation Criteria 

The Project is evaluated 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. 

 

(1) Relevance 

Relevance is considered “high” for the following reasons. 

Priority  In the GENCOs, it is an urgent task to efficiently operate 

and maintain thermal power generation, which is 

consistent with the goal of the Project. 

Adequacy of Project 

Approach 

 As for the approach of the Project, it is appropriate that 

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 stations. 

 In addition to the original project, JICA Expert Team 

provided training equipment (Vibration Analysis 

Demonstrator and NDI Demonstrator) to public training 

centers in Pakistan (Muzaffargarh Training Center and 

Guddu Training Center) and trained instructors to train 

using the equipment. 

 These are appropriate approaches to achieving the goals 

of this project. 

Consistency with the 

Japanese ODA policy 

 The Project is consistent with Japanese Official 

Development Assistance (ODA) policy for Pakistan. 

 

(2) Effectiveness 

Effectiveness is considered “high” for the following reasons. 

Achievement of 

Project Outputs 

 The Output 1 and 2 have been achieved. 

 As for the Output 3, there are the unimplemented Action 

Plans by some participants due to Covid-19 pandemic so 

far, but the trainings conducted by the participants were 

highly evaluated, so it is considered that Output 3 has 

been mostly achieved. 

 In addition to the initial project, JICA Expert Team provided 

training equipment to each training center based on the 

field survey in Pakistan, discussions with the management 

of GHCL/GENCOs, and follow-up surveys to the 

participants trained in Japan. 

 In addition, JICA Expert Team conducted online training 

for instructors who conduct training using these 

equipment. 

 From these, it can be concluded that this project including 



 

additional projects was achieved at a satisfactory level. 

Achievement of 

Project Purpose 

 As per the questionnaire surveys for management and 

participants, the implementation of Action Plans by 

participants has led to the improvement of O&M 

performance at TPSs, so it is considered that the Project 

Purpose has been achieved. 

Beneficiaries of  

Project 

 As per the beneficiaries of the Project, each participant 

has been able to disseminate the knowledge and skills 

learned during O&M Training in Japan to 6,414 colleagues 

in the Project. 

 

(3) Impact 

Impact is considered “high” for the following reasons. 

Prospect of achieving 

overall goal 

 Improvements of training capacity on O&M at TPSs have 

been confirmed. 

In addition, as per the questionnaire surveys for 

management and participants, improvements of O&M 

performance at TPSs 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 TPSs. 

 

(4) Efficiency 

Efficiency is considered “relatively high” for the following reasons. 

Inputs  As for the inputs of the Japanese side, the dispatch of the 

Japanese experts was not conducted as planned due to 

the cancellation of the 4th survey (the 3rd follow-up 

survey) and final survey (the 4th follow-up survey and on-

site training) added to the original project. However, those 

activities could be carried out by substituting email, web 

conference and online training, which was appropriate to 

produce the outputs as planned. 

 As for the inputs of the Pakistan side, the scheduled 3rd 

management training was canceled and the 3rd training 

period for engineers was shortened due to insufficient 

coordination. 



 

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 be 

improved. 

 

(5) Sustainability 

Sustainability is considered “high” for the following reasons. 

Policy /  

Institutional aspect 

 It is not predicted any policy or institutional change that 

may affect the sustainability of the Project effects. 

Organization aspect  As a change in the organization that affects the 

sustainability of the effects created by this project, a 

training center for GENCOs (Muzaffragarh Training 

Center) was newly established according to the HRD 

Action Plan created by the GHCL management. 

 As the engineer training of GENCOs, by utilizing this 

training center instead of the training at WEA so far, it has 

become possible to acquire skills more specialized in 

thermal power generation technology. 

 At the training centers of GENCOs, engineers and 

technicians trained in Japan are appointed as instructors, 

and it can be confirmed that the organization is trying to 

sustain and develop this project. 

Technical aspect  In JICA training, engineers and technicians prepared the 

Action Plans for improvement of the O&M capacity of 

TPSs. Due to the dissemination of knowledge through the 

implementation of the Action Plans, basic technical and 

safety knowledge of the O&M staff at TPSs were 

enhanced, which lead to reduction in accidents at TPSs, 

and improvement of O&M quality of the staff at TPSs. 

 Furthermore, in order to sustain and develop activities for 

the O&M capacity of thermal power plants, as described 

in the “Organizational aspect" of the previous section, the 

dedicated training center specializing in thermal power 

generation has been established and operated. 

Financial aspect  At the GENCOs training centers, practical training was 

limited in some items due to lack of finances and 

equipment, but JICA Expert Team provided the necessary 

training equipment based on field surveys, discussions 

with management, and the results of questionnaires from 

participants trained in Japan. 

 In addition, JICA Expert Team trained instructors to use 

those equipment to train for many O&M personnel in 



 

thermal power plants, so that they can continue their 

training activities autonomously even after the completion 

of this project. 

 

 

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 Pakistan 

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.) 

 Action Plan made by the participant of the 2nd HRD training in Japan, efficiently 

accelerated the establishment of the training center for GENCOs in Muzaffargarh 

TPS. JICA-trained engineers & technicians are also assigned to the trainers in 

Muzaffargarh TPS training center and Guddu training center. 

 Due to government realignment, WEA deviated from thermal power generation on 

their mandate. With the realistic circumstance, GENCO become an only 

counterpart under the project. 

 

2 Delay of Work Schedule and/or Problems (if any) 

2-1 Detail 

 Although JET planned to conduct the 4th survey (the 3rd follow-up survey) and 

final survey (the 4th follow-up survey) in Pakistan, JET won’t be able to conduct 

the survey in Pakistan due to the Covid-19 pandemic. 

 

2-2 Cause 

 Covid-19 pandemic. 

 

2-3 Action to be taken 

 Regarding the activities to be carried out in the 4th survey (the 3rd follow-up survey) 

and final survey (the 4th follow-up survey), JET substituted the activities with 

exchanging e-mails with each participants and conducting the questionnaire 

surveys for participants. 



 

 The both sides obtained the mutual understanding on achievement of the Project 

and future issues by holding the 4th Joint Coordination Committee (JCC) and final 

JCC, online instead of face-to-face. 

 

2-4 Roles of Responsible Persons/Organization (JICA, Gov. of Pakistan, etc.) 

 N/A 

 

3 Modification of the Project Implementation Plan 

3-1 PO 

Based on the Minutes of the Meeting agreed on 2nd October 2020, WAPDA Engineering 

Academy (WEA) is removed from Project Purpose, Outputs 2, Activities 2-5 &3-3, 

Objectively Verifiable Indicators, Means of Verification and Important Assumptions in 

Project Design Matrix (PDM) and Plan of Operation. 

 

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 Pakistan toward after completion of the Project 

N/A 

II. Project Monitoring Sheet I & II as Attached 
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