


















































































































































Appendix 5 送配電技術

Appendix 5-1：送配電系統図（2011 年 3 月時点）

Appendix 5-2：送配電設備位置図（2011 年 3 月時点）

Appendix 5-3：Evaluation Plan for Abilities of EUMP

Appendix 5-4：自己評価結果まとめ（第 1 回目）

Appendix 5-5：自己評価結果まとめ（第 2 回目）

Appendix 5-6：自己評価結果まとめ（第 3 回目）

Appendix 5-7：アクションプラン結果（英語訳）

Appendix 5-8：配電ロス計算方法
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AS OF MARCH 2011

LEGEND:
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Total length of 22kV MVL : 27.8km

Total length of 400/230V LVL : 32.4km

Total number of Transformers 44 pcs
Distributiob Transformer 41 pcs
Step-up Transformer 3 pcs

Total capacity of Transformers 1,865 KVA

PMT (Transformer)

As of 1st Mart. 2011

Distribution Line Location MAP

Detail Map number

Senmonorom City

Senmonorom District

Monddul Kiri Province

Concrete Pole type T,12m 9kN

22kV MVL

0.4kV LVL

THE PROJET FOR OPERATION AND MAINTENANCE OF THE RURAL ELECTRIFICATION ON MYCRO-HYDROPOWER IN MONDUL KIRI

WH meter
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Evaluation Plan for Abilities of EUMP

Transmission and Distribution

May, 2010

JICA Advisor Team
Project for Operation and Maintenance

of the Rural Electrification on Micro-hydropower

in Mondul Kiri



1. Summary of Evaluation Plan for Transmission and Distribution Ability
(1) Term of Evaluation: From May, 2010 until March, 2011

(2) Evaluation Point of Time: 1St Point - May, 2010

2nd Point - September, 2010

3rd Point - February, 2011 (Final)

(3) Target: Technical Personnel of EUMP

1）Technical Division: 2 members

2）T/L , D/L & Metering Section: 5 members

2. Evaluation Methodology

1) First Self-Evaluation by using Evaluation Sheet
Target person in charge conducts the first self-evaluation of items in Task Code by using

“Evaluation Sheet”. JICA advisor will give some suggestions.
2) Making out Action Plan

Based on the result of the first self-evaluation, target person in charge makes out each action plan
to improve the ability of O&M and submits it to JICA Advisory team.
JICA advisor will give some suggestions.

4) Final Self-Evaluation
Target person in charge conducts the third self-evaluation by using “Evaluation Sheet”. And

Target person in charge submits it and the result of action plan to JICA advisory team.
5) Advise by JICA team

JICA advisor will give some suggestions to improve their ability though interview.

First Evaluation: May 2010

Second Evaluation: September 2010

Third Evaluation: December 2010

3) Interim Self-Evaluation
Target person in charge conducts the second self-evaluation by using “Evaluation Sheet” and

modifies the action plan if needed.

Comprehensive Evaluation: February 2011

6) Comprehensive Evaluation
JICA advisor conducts comprehensive evaluation by using the report and attitude during OJT.



How to Check the Ability

To check the ability is the five-level rating system.

Legend:

A: 100~80% ⇒ I can completely do tasks and necessary O&M techniques of T/D.

B: 79~60% ⇒ I can fairly do tasks and necessary O&M techniques with no

instruction.

C: 59~40% ⇒ I can completely do tasks for O&M with the instruction of T&D

section Manager.

D: 39~20% ⇒ I can completely do tasks for O&M with the instruction of Technical

division Manager.

E: 19% and below ⇒ I need more training for self-operation.

Result of Achievement Evaluation

Task Item & Code Task

Number

First

Evaluation

Second

Evaluation

Third

Evaluation

Comprehensive

Evaluation

1）Planning ①

②

2）Measurement ①

②

3）Scheduled Outage

Operation

①

②

③

④

⑤

4) Fault Outage Operation ①

②

③

④

5) Maintenance ①

②

③

Rating: (High) A－B－C－D－E (Low)



④

⑤

6) Customer’s Request or

Claim

①

②

③

④

7) Construction ①

②

③

④

⑤

8) Customer Contract ①

②

③

④

⑤

⑥



Annex-1. Evaluation Sheet

Check 1: Planning (Task Code: TT2)
① Do you have the capacity to make long and mid-term plan and budget?
② Do you have the capacity to make daily activity plan of operation, maintenance and

construction?

Rating: (High) A－B－C－D－E (Low)

Check 2: Measurement (Task Code: TT3)
① Do you have the capacity to analyze operation condition such as load, loss and voltage drop?
② Do you have the capacity to measure voltage and current?

Check 3: Scheduled Outage (Task Code: TT4)
① Do you have the capacity to make the switching procedure?
② Do you have the capacity to notify the scheduled outage to customers?
③ Do you have the capacity to order switching operation?
④ Do you have the capacity to operate the switch?
⑤ Do you have the capacity to record scheduled outage operation?

Check 4: Fault Outage (Task Code: TT5)
① Do you have the capacity to decide the method to restore?
② Do you have the capacity to order each action to restore?
③ Do you have the capacity to find and restore the fault?
④ Do you have the capacity to record fault outage operation?

Check 5: Maintenance (Task Code: TT6)
① Do you have the capacity to patrol and inspect T&D facility?
② Do you have the capacity to record patrol and inspection result?
③ Do you have the capacity to negotiate with owner of obstruct close to T&D line?
④ Do you have the capacity to control spare parts?
⑤ Do you have the capacity to maintain working tools?

Check 6: Customer’s Request or Claim (Task Code: TT7)
① Do you have the capacity to deal with interruption of power supply?
② Do you have the capacity to deal with abnormal voltage?
③ Do you have the capacity to deal with Wh meter broken?
④ Do you have the capacity to deal with Wh meter checking?

Check 7: Construction (Task Code: TT8)
① Do you have the capacity to make a specification of constructions?
② Do you have the capacity to construct T&D facility?
③ Do you have the capacity to supervise construction work?
④ Do you have the capacity to inspect construction?
⑤ Do you have the capacity to update facility book?

Check 8: Customer Contract (Task Code: TT9)
① Do you have the capacity to do technical review of supply application?
② Do you have the capacity to do connection work?
③ Do you have the capacity to install Wh meter?
④ Do you have the capacity to deliver invoices to customers?
⑤ Do you have the capacity to do temporary disconnection & re-connection?
⑥ Do you have the capacity to remove Wh meter from ex-customer?



Annex -2 Format of Self-evaluation sheet

Division, Position

Name
Date, Place
Name of JICA Advisor

Task Item and Code
Number

Number
of

Detailed
Task

Grade of Evaluation Reason or Comment Check by
JICA

1） ①

②

A B C D E

A B C D E

2） ①

②

A B C D E
A B C D E

3） ①

②

③

④

⑤

A B C D E

A B C D E

A B C D E
A B C D E

A B C D E

4) ①

②

③

④

A B C D E

A B C D E
A B C D E

A B C D E

5) ①

②

③

④

⑤

A B C D E

A B C D E
A B C D E

A B C D E
A B C D E

6) ①

②

A B C D E
A B C D E



③

④

A B C D E

A B C D E

7) ①

②

③

④

⑤

A B C D E

A B C D E
A B C D E
A B C D E

A B C D E

8) ①

②

③

④

⑤

⑥

A B C D E

A B C D E

A B C D E
A B C D E
A B C D E

A B C D E

Note: Number of detailed task shall be referred to Evaluation sheet
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Name Mr. Chin Sokhun Mr. Thai Khin Mr. Theng Setha Mr. Savuth Sothea Mr. Ret Soksamdy Mr. Reoum Navy Mr. Tim Seanghi Mr. Ros Panha Mr. Ruos Samnang Mr. So Sovannarith
Current Position Deputy Director Division Manager Group Leader of DG SectionSection Manager Group Leader Operator Operator at O'Romis Section Operator (from January 2010)Operator Operator
Future Position after transferring EUMP to EDC Director Deputy Director Division Manager Section Manager Group Leader Operator Operator Opeator Leave Leave
① Do you have the capacity to make long and mid-term
plan and budget?

A D B D - - - - - - 65%

② Do you have the capacity to make daily activity plan of
operation, maintenance and construction?

B B A C - - - - - - 80%

① Do you have the capacity to analyze operation condition
such as load, loss and voltage drop?

A A A C C B B C B 80%

② Do you have the capacity to measure voltage and
current?

A A A B B B B C B 84%

① Do you have the capacity to make the switching
procedure?

A A A B C C B D B 78%

② Do you have the capacity to notify the scheduled outage
to customers?

A A A B C A B C B 84%

③ Do you have the capacity to order switching operation? A A A B C D C C B 76%

④ Do you have the capacity to operate the switch? A A A B B B B C B 84%

⑤ Do you have the capacity to record scheduled outage
operation?

A A A B B B B C B 84%

① Do you have the capacity to decide the method to
restore?

A A B C C D B C C 71%

② Do you have the capacity to order each action to
restore?

A A B B C B A C C 80%

③ Do you have the capacity to find and restore the fault? A A A B C C B C B 80%

④ Do you have the capacity to record fault outage
operation?

A A A B B B B C B 84%

① Do you have the capacity to patrol and inspect T&D
facility?

A A A B B A A C B 89%

② Do you have the capacity to record patrol and
inspection result?

A A A B B B A C B 87%

③ Do you have the capacity to negotiate with owner of
obstruct close to T&D line?

A A B B B A B B C 84%

④ Do you have the capacity to control spare parts? A A A C C D D C C 69%

⑤ Do you have the capacity to maintain working tools? A A A B B B B C B 84%

① Do you have the capacity to deal with interruption of
power supply?

A A B B C A B D C 78%

② Do you have the capacity to deal with abnormal
voltage?

A A C B C B B C B 78%

③ Do you have the capacity to deal with Wh meter
broken?

A A A B B A B C B 87%

④ Do you have the capacity to deal with Wh meter
checking?

A A A B B B A C B 87%

① Do you have the capacity to make a specification of
constructions?

B D B C D D B D B 60%

② Do you have the capacity to construct T&D facility? A A B B D D C D C 67%

③ Do you have the capacity to supervise construction
work?

A A A C D D B D B 71%

④ Do you have the capacity to inspect construction? A A B B D D B D B 71%

⑤ Do you have the capacity to update facility book? A A B C D D D C C 64%

① Do you have the capacity to do technical review of
supply application?

A A A B C A B C B 84%

② Do you have the capacity to do connection work? A A A B B A B C B 87%

③ Do you have the capacity to install Wh meter? A A A B B A A C B 89%

④ Do you have the capacity to deliver invoices to
customers?

A A A B B A A C B 89%

⑤ Do you have the capacity to do temporary
disconnection & re-connection?

A A A B B A A C B 89%

⑥ Do you have the capacity to remove Wh meter from ex-
customer?

A A A B B A A C B 89%

Legend: A 100%, B 80%, C 60%, D 40%, E 20% : Selected item for Action Plan * Mr. So Sovannarith was not in Mondul Kiri during the evaluation.

Result of the First Self-Evaluation for Transmission and Distribution Work on May 25, 2010

TT8
Construction

TT9
Customer
Contract

Item Average

TT3
Measuremen
t

TT4
Scheduled
Outage

TT5 Fault
Outage

TT6
Maintenance

TT7
Customer's
Request or
Claim

TT2
Planning
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Name Mr. Savuth Sothea Mr. Ret Soksamdy Mr. Reoum Navy Mr. Tim Seanghi Mr. Ros Panha Mr. Sum Dara Mr. Hang Rotha
Position Section Manager Group Leader Operator Operator Opeator Operator(New) Operator(New)
① Do you have the capacity to make long and mid-term
plan and budget?

B - - - - - - 80%

② Do you have the capacity to make daily activity plan of
operation, maintenance and construction?

A - - - - - - 100%

① Do you have the capacity to analyze operation
condition such as load, loss and voltage drop?

A A A B A C B 89%

② Do you have the capacity to measure voltage and
current?

A A A A A A A 100%

① Do you have the capacity to make the switching
procedure?

A A B B A B B 89%

② Do you have the capacity to notify the scheduled
outage to customers?

A A A A A A A 100%

③ Do you have the capacity to order switching operation? A A B A A B A 94%

④ Do you have the capacity to operate the switch? A A B A A A A 97%

⑤ Do you have the capacity to record scheduled outage
operation?

A A A A A A A 100%

① Do you have the capacity to decide the method to
restore?

A A B B A A A 94%

② Do you have the capacity to order each action to
restore?

A A A B A B B 91%

③ Do you have the capacity to find and restore the fault? A A B A B C A 89%

④ Do you have the capacity to record fault outage
operation?

A A A A A A A 100%

① Do you have the capacity to patrol and inspect T&D
facility?

A A A A A A A 100%

② Do you have the capacity to record patrol and
inspection result?

A A A B A A A 97%

③ Do you have the capacity to negotiate with owner of
obstruct close to T&D line?

A A A A A A A 100%

④ Do you have the capacity to control spare parts? A A A B A A B 94%

⑤ Do you have the capacity to maintain working tools? A A A A A A A 100%

① Do you have the capacity to deal with interruption of
power supply?

A A A B A A A 97%

② Do you have the capacity to deal with abnormal
voltage?

A B A B A C A 89%

③ Do you have the capacity to deal with Wh meter
broken?

A A A A A A A 100%

④ Do you have the capacity to deal with Wh meter
checking?

A A A A A A A 100%

① Do you have the capacity to make a specification of
constructions?

B B B B B C B 77%

② Do you have the capacity to construct T&D facility? B B B B A B A 86%

③ Do you have the capacity to supervise construction
work?

C A B B A B B 83%

④ Do you have the capacity to inspect construction? C A C B A C B 77%

⑤ Do you have the capacity to update facility book? B A C B A A B 86%

① Do you have the capacity to do technical review of
supply application?

A A A A A A B 97%

② Do you have the capacity to do connection work? A A A A A A A 100%

③ Do you have the capacity to install Wh meter? A A A A A A B 97%

④ Do you have the capacity to deliver invoices to
customers?

A A A A A A A 100%

⑤ Do you have the capacity to do temporary
disconnection & re-connection?

A A A A A A A 100%

⑥ Do you have the capacity to remove Wh meter from
ex-customer?

A A A A A A A 100%

: Selected item for Action Plan

TT4
Scheduled
Outage

Result of the Interim Self-Evaluation for Transmission and Distribution Work on September 25, 2010

Item Average

TT2 Planning

TT3
Measurement

TT5 Fault
Outage

TT6
Maintenance

TT7
Customer's
Request or
Claim

TT8
Construction

TT9
Customer
Contract
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Name Mr. Savuth Sothea Mr. Ret Soksamdy Mr. Roem Navy Mr. Thim Seanghai Mr. Ros Panha Mr. Som Dara Mr. Hang Rotha
Position Section Manager Group Leader Operator Operator Opeator→Warehouse in October Operator(New) Operator(New) absent
① Do you have the capacity to make long and mid-term
plan and budget?

A - - - - - - 100%

② Do you have the capacity to make daily activity plan of
operation, maintenance and construction?

A - - - - - - 100%

① Do you have the capacity to analyze operation
condition such as load, loss and voltage drop?

A A A B - A - 96%

② Do you have the capacity to measure voltage and
current?

A A A A - A - 100%

① Do you have the capacity to make the switching
procedure?

A A A A - A - 100%

② Do you have the capacity to notify the scheduled
outage to customers?

A A A A - A - 100%

③ Do you have the capacity to order switching operation? A A A A - A - 100%

④ Do you have the capacity to operate the switch? A A A A - A - 100%

⑤ Do you have the capacity to record scheduled outage
operation?

A A A A - A - 100%

① Do you have the capacity to decide the method to
restore?

A A A A - A - 100%

② Do you have the capacity to order each action to
restore?

A A A A - B - 96%

③ Do you have the capacity to find and restore the fault? A A A A - B - 96%

④ Do you have the capacity to record fault outage
operation?

A A A A - A - 100%

① Do you have the capacity to patrol and inspect T&D
facility?

A A A A - A - 100%

② Do you have the capacity to record patrol and
inspection result?

A A A A - A - 100%

③ Do you have the capacity to negotiate with owner of
obstruct close to T&D line?

A A A A - A - 100%

④ Do you have the capacity to control spare parts? A A A A - A - 100%

⑤ Do you have the capacity to maintain working tools? A A A A - A - 100%

① Do you have the capacity to deal with interruption of
power supply?

A A A A - A - 100%

② Do you have the capacity to deal with abnormal
voltage?

A A A A - B - 96%

③ Do you have the capacity to deal with Wh meter
broken?

A A A A - A - 100%

④ Do you have the capacity to deal with Wh meter
checking?

A A A A - A - 100%

① Do you have the capacity to make a specification of
constructions?

B A B A - B - 88%

② Do you have the capacity to construct T&D facility? A B A A - B - 92%

③ Do you have the capacity to supervise construction
work?

B A A B - B - 88%

④ Do you have the capacity to inspect construction? A A A A - A - 100%

⑤ Do you have the capacity to update facility book? A A A A - A - 100%

① Do you have the capacity to do technical review of
supply application?

A A A A - A - 100%

② Do you have the capacity to do connection work? A A A A - A - 100%

③ Do you have the capacity to install Wh meter? A A A A - A - 100%

④ Do you have the capacity to deliver invoices to
customers?

A A A A - A - 100%

⑤ Do you have the capacity to do temporary
disconnection & re-connection?

A A A A - A - 100%

⑥ Do you have the capacity to remove Wh meter from
ex-customer?

A A A A - A - 100%

: Selected item for Action Plan

TT5 Fault
Outage

TT6
Maintenance

TT7
Customer's
Request or
Claim

TT8
Construction

TT9
Customer
Contract

TT4
Scheduled
Outage

Result of the Final Self-Evaluation for Transmission and Distribution Work on December 15, 2010

Item Average

TT2 Planning

TT3
Measurement



Appendix 5-7

Division and Position Name 1st Interview for setting Action Plan 2nd Interview for Interim 3rd Interview for Final

Chief of T&D Section Mr. Savuth Sothea
Date: 25-05-2010 Date: 25-09-2010 Date: 15-12-2010
Sign: Sign: Sign:

○ Action Plan

C/P JICA Advisor Team

Objective item
Achievement Level

Measures Interim Result Final Result Rating EvaluationCurrent Level Target Level

(Task code TT6)
No. 4

Spare parts Control

I do not
understand the
spare parts
control.

What?

Spare parts control

How?
- To cooperate with

procurement and
Administration
section

- To prepare the list
in order to control
spare parts
apparently

- I collaborated with
procurement and
administration section for
making a list of
warehouse carry-out

- I made the list of
incoming and outgoing of
watt hour meters that
were broken or removed
from the costumer’s
house to warehouse.

- I manage all of T&D
spare parts in warehouse
to be in good order and I
will try my best to study
it more with procurement
and administration
section.

- I can manage spare parts and cooperate
with procurement and administration
almost 100% such as:
 Making list of receiving materials
 List of removed and installed meter

conducted the suspension work
 List of checking consumer’s houses

before making a new connection
work

 Make the list of proposal warehouse
spare parts

 List of meter condition when we did
the connection work to the new
costumer

 Record of meter checking and testing
of customer

 Even report list
 Table of disconnection and

reconnection of the
customers who have not yet paid the
electric charge each month

- I cooperated with procurement section to
manage the spare parts in warehouse in
good order and I will try to get more new
experiences from JICA team.

A
B
C
D
E

 After his efforts, he can manage and
control spare parts under cooperation
with procurement and administration
section.

 He understands how to keep good
condition and organize spare parts
now.

By When

30-10-2010

How Far?

I can control the
spare parts
management by
myself.



Division and Position Name 1st Interview for setting Action Plan 2nd Interview for Interim 3rd Interview for Final

Deputy Chief of T&D Section Mr. Ret Soksamdy
Date: 25-05-2010 Date: 22-09-2010 Date: 14-12-2010
Sign: Sign: Sign:

○ Action Plan

C/P JICA Advisor Team

Objective item
Achievement Level

Measures Interim Result Final Result Rating EvaluationCurrent Level Target Level

(Task code TT8)
No. 4

Inspection of the
construction work

I do not understand the
inspection of
construction work.

What?

Inspection of
Construction work

How?
- To cooperate with

technical division,
procurement and
Administration section

- To check the
construction work
whether it meets the
standard of the
construction or not

- I can inspect the
construction work of T&D
facility according to my
own capacity and practice
through the suggestions and
recommendations from
JICA Team.

- I can do the inspection
of construction work
properly with technical
standard by my ability
that I have complied
with the
recommendations and
instructions from JICA
team.

- And I conducted the
actual inspection of the
construction work by
EM construction in
September 2010 such as:
 Inspecting of new

pole installation
 Checking the depth

of pole installing and
pole foundation

A
B
C
D
E

 He understands what the points to
check the construction work now are.

 He successfully conducted inspection
in September.

By When
30-10-2010

How Far?

I can conduct the
inspection of
construction work by
myself.



Division and Position Name 1st Interview for setting Action Plan 2nd Interview for Interim 3rd Interview for Final

Member of T&D section Mr. Thim Seang Hai
Date: 25-05-2010 Date: 22-09-2010 Date: 14-12-2010
Sign: Sign: Sign:

○ Action Plan

C/P JICA Advisor Team

Objective item
Achievement Level

Measures Interim Result Final Result Rating EvaluationCurrent Level Target Level

(Task code TT8)
No. 5
- Update of Facility
Book

I do not understand
how to update the
facility book.

What?

Update the Facility Book

How?
- To cooperate with

technical, procurement
and administration
section

- To make a list for control
- To get the information

from the contractor to
know time, location and
specification of
installation

- I collaborated with
technical section for
making the list for control
and got the information
from the technical section
about time, location of
installation for revising the
T&D map.

- After getting the
instruction from JICA
team, I could update the
facility book very well
such as:
 Single Line Diagram
 Geographical Map
 Managing original

document

A
B
C
D
E

 He updated maps for operation and
maintenance of distribution facilities.

 He understood how to manage the
original.

By When

01-10-2010

How Far?

I can control and update
the facility book by
myself.



Division and Position Name 1st Interview for setting Action Plan 2nd Interview for Interim 3rd Interview for Final

Member of T&D Section Mr. Roem Navy
Date: 25-05-2010 Date: 23-09-2010 Date: 15-12-2010
Sign: Sign: Sign:

○ Action Plan

C/P JICA Advisor Team

Objective item
Achievement Level

Measures Interim Result Final Result Rating EvaluationCurrent Level Target Level

(Task code TT8)
No. 2

Construction of
T&D Facility

I do not know how to
construct T&D facility.

What?

Construction work

How?
- To cooperate with

technical and
procurement section

- To communicate with
customer

- To communicate with
Authorization

- To calculate budget for
the plan

- I communicated with
customer.

- I communicated with
Authorization.

- I made the budget for the
plan of expense.

- I collaborated with
procurement section.

- After study and actual
practicing, I can do the
construction work of
T&D facility well.

- I went to study the
location condition
apparently.

- I communicated with
Authorization and
customer.

- I communicated with
procurement and
administration section.

- I calculated the budget
for the plan of
expansion.

- I understood the
procedure of T&D
construction work.

- I clearly understood the
specifications of cable
and pole.

- I will study the technical
standards of T&D
construction work and
controlling of technical
equipment.

 A
 B
 C
 D
 E

 He understands how to select the pole
by technical calculation such as
strength and length.

 He made an extension plan.

By When
30-10-2010

How Far?

I can conduct the
construction of T&D
facility by myself.



Division and Position Name 1st Interview for setting Action Plan 2nd Interview for Interim 3rd Interview for Final

Member of T&D Section Mr. Ros Panha
Date: 25-05-2010 Date: 25-09-2010 Date: 15-12-2010
Sign: Sign: Sign:

○ Action Plan

C/P JICA Advisor Team

Objective item
Achievement Level

Measures Interim Result Final Result Rating EvaluationCurrent Level Target Level

(Task code TT9)
No. 1

Technical Review of
Supply Application

I have no capacity to
do the technical review
of supply application

What?

Technical Review of
Supply Application

How?
- To study and know the

electric equipment in the
customer house

- To know how much
capacity of the electric
equipment in the
customer

- To study how to
calculate the necessary
capacity of the
transformer

- I understand well on the
Technical review of supply
application.

- After studying, I tried to
research and understand.
- I clearly understand the
“technical review of supply
application” now.

A
B
C
D
E

 He understands how to calculate the
customer demand now.

Ref: He moved to Warehouse in October.

By When
30-10-2010

How Far?

I can understand and
conduct the technical
review of supply
application by my self
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