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Summary of Evaluation Results

1. Outline of the Project

Country: Kingdom of Cambodia Project Title:
The Project for Operation and Maintenance of the Rural
Electrification on Micro-Hydropower in Mondul Kiri

Issue/Sector : Natural Resource and Energy |Cooperation Scheme:
Technical Cooperation Project

Division in charge: Total Cost (as of the timing of terminal evaluation) :
Electric Power Division, Natural Resources|152 million Yen
and Energy Group, Industrial Development

Department
1 December 2008 Partner Country’s Implementing Organization:
— 31 March 2011 Ministry of Industry, Mines and Energy (MIME),
Period of Department of Industry, Mines and Energy in Mondul Kiri
Cooperation (DIME), Electric Unit of Mondul Kiri Province (3¥EUMP:

EDC Mondul Kiri after transfer to EDC on 8" June, 2010),
Electricité du Cambodge (EDC), Electricity Authority of
Cambodia (EAC)

Supporting Organizations in Japan:
N/A

Related Cooperation:
N/A

1-1 Background of the Project

Sen Monorom town in Mondul Kiri province, the target area of this Project, has a population of
about 9,000 and is located in the north—eastern mountain area of Cambodia near the border with Vietnam.
This town was supplied by a private electricity supplier with a small diesel generator. The electricity
tariff was as high as 80 to 90¢/kWh and the electricity supply was limited in time and not stable. In
order to improve that situation and to eventually raise the level of living conditions of local people, an
Exchange of Notes (E/N) was signed between the Royal Government of Cambodia (hereinafter referred
to as “RGC”) and Government of Japan regarding the Grant-Aid Project for Rural Electrification on
Micro-hydropower in Remote Province of Mondul Kiri in the Kingdom of Cambodia in June 2006 for
purposes of inexpensive and stable electricity supply mainly by a small hydropower. Based on that E/N,
the construction of the electric facilities started in May 2007 and completed in November 2008.

The electric utility is to be operated by a newly organized Electric Unit of Mondul Kiri Province
(hereinafter referred to as “EUMP”). The management board of EUMP consists of 3 members
dispatched from Department of Industry, Mines and Energy, Mondulkiri Province (hereinafter referred to
as “DIME”) and the staff for administration, operation and maintenance consist of about 30 employees,
all recruited locally. They did not have much experience in power utility, which led to various concerns
over management and technical matters. So, it was necessary to provide On-the-Job-Training (OJT)
under the guidance of experts in order for them to acquire practical management and technical skills.
Under these circumstances, the RGC requested the assistance to conduct the Technical Cooperation. In
response of this request, the Government of Japan through JICA has decided to conduct a Technical
Cooperation Project through dispatch of experts for purposes of capacity building for power utility
operation of EUMP under the supervision of MIME. The Project started in December 2008, shortly after




the completion of construction, considering the fact that power supply would be made by rather
inexperienced EUMP.

1-2 Project Overview
(1) Overall Goal
To supply stable electric energy to the people in Sen Monorom town

(2) Project Purpose
To establish the mechanism to properly manage and operate civil work structures, power generation
facilities and transmission/distribution facilities within EUMP

(3) Outputs
1) Management and administration system of EUMP is established and functioning well.
2) Technical guidance for maintenance of civil work structures including gate, trash rack & penstock is
established and functioning well.
3) Technical guidance for maintenance of power generation facilities is established and functioning well.
4) Technical guidance for maintenance of transmission and distribution facilities is established and
functioning well.

(4) Inputs (as of the timing of terminal evaluation)
Japanese side:
Japanese Experts: 7 experts (24.26 person-months)
Equipment: Power Tester, Power Quality Analyzer, Office equipments etc,
(25,755USD and 1,408,100JPY)
Local Cost Expenditure: 11,717,000JPY
C/P Training in Japan (not planned)

Cambodian side:
C/P personnel : 38 Equipment : N/A
Land for three (3) Power Stations and Office for Project
Local Costs for Water and Electricity
Others N/A

2. Evaluation Team

Members of|(Title: Name and Position)

Evaluation |(1)Leader: Yasujiro SUZUKI, Chief Representative, JICA Cambodia Office

Team (2)Electric_Technology Evaluation: Masanobu MAYUSUMI, Industrial Development
Department, JICA Headquarter

(3)Evaluation Planning: Takanobu SHINODA, Representative, JICA Cambodia Office

(4)Evaluation Analysis: Ayako WATANABE, Regional Planning International Co.,Ltd.

Period of 22 September 2010 - 6 October 2010 Kinds of Evaluation : Terminal Evaluation
Evaluation [(26 September 2010 -1 October 2010 for
the member in charge of Electric
Technology Evaluation)




3. Results of Evaluation

3-1 Summary of the Project Results
(1) Achievement of Project Purpose

EUMP has been operated in sound management condition along with the mid/long-term
management plan approved in the 1% JCC meeting with 14%" of profit rate in 2009 which surpasses the
target set as 10% per annum. As for FY2010, amount of rainfall is found quite little during rainy season
compared with the average in the whole Mekong River basin® and it is rather difficult for EUMP to make
the same level of profit as the last year due to the decrease in hydropower generation and, on the other
hand, the increase in consumption of diesel oil for diesel power generation.  Still, it can be expected for
EUMP to remain in surplus by utilizing its accumulated profit last year and reserve fund for draught
management.

Supplying hours per day was clearly increased. Electricity was supplied in the target area only for
several hours per day before, which jumped up to almost 24 hours a day except power outage due to
periodic inspection of facilities and accident recovery, since the Project started. The attainment, which
was made in less than two (2) years, should be highly appreciated.

The Project Purpose, therefore, was found attained at satisfactory level.

(2) Attainment of Outputs

The Project sets four (4) Outputs, i.e. “Output 1. Management and administration system of EUMP
is established and functioning well.”, “Output 2. Technical guidance for maintenance of civil work
structures including gate, trash rack & penstock is established and functioning well.”, “Output 3.
Technical guidance for maintenance of power generation facilities is established and function”, and
“Output 4. Technical guidance for maintenance transmission and distribution facilities is established and
functioning well.”

Regarding Output 1, management and administration field, tariff was carefully set in consultation
with EAC and also having public consultation meetings, which resulted in establishment of sound tariff.
Bill collection rate is sufficiently high, i.e. 97% on average, so it can be said that sound system was
established and functioning properly and efficiently . This clearly shows the appropriateness of the
system and the efficiency of the operation. The capacity of EUMP staff on administrative matters has
steadily been improved by repeated sequences of business processing such as metering, billing, collecting
bills, and tallying, which resulted in acquisition of basic knowledge and skills in the field. ~Accounting
procedure has been made properly with preparation of monthly income statements and submission of
annual financial report to MIME last year.

In regard to Output2, civil structures field, the first version of O&M manual was prepared in English and
Khmer for civil structures considering operation records obtained through OJT, which was approved in
the 2" JCC meeting. EUMP staff was found steadily obtaining and improving knowledge and skills

! Calculation does not include depreciation cost, deposit, and connection fees but does include overhaul provision and reserve fund for
draught management instead. This calculation method is the one proposed by the JICA Team considering that the facilities were
provided by Japanese Grant Aid and approved in the 1% JCC meeting with agreement of the Cambodian side.

Related data is found on the homepage of Ministry of Hydrology and River Works, Cambodia, which is linked to that of Mekong River
Commission (http://www.dhrw-cam.org/hydrograph.php?action=image&hy_cat_id=&hydroid=70). The data show that water
level is about eight (8) meters in July on average, while it is about 4.5 meters for this year, roughly half of the average, in Kampong
Cham, Cambodia. It can be said that this year the area suffers draught not only in Sen Monorom, Mondul Kiri, but also all over
Mekong River basin.
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regarding gate operation, trash cleaning, and flow measurement without any problem.  About flow
measurement as well as systematic patrol and checking by using checksheet, part of the staff is found still
insufficient in their understanding, which can be expected to come up to appropriate level with
continuous instructions and trainings by JICA Team by the end of the Project period.

As for Output 3, power generation field, the first version of O&M manual was prepared in English
and Khmer considering operation records obtained through OJT and approved by JCC. Proper progress
was found in capacity development through OJT in operation of power generation facilities as well as in
taking records appropriately. “River Inflow (cm) and Output Curve (kW)” was developed based on the
records taken in each power station, which enabled EUMP to control energy output. As for inspection
and repair methods, the staff has obtained knowledge and deepened understanding on the functions and
special feature of each facility/equipment and learned procedures of disassembly of facilities to the
satisfactory level. The Project is presently at the stage of improving the staff’s theoretical
understanding such as on reading line diagrams and block diagram for sequence. The staff is obtaining
basic knowledge on those issues and can be expected to complete learning the minimum necessary level
of theories.

In the field of transmission/distribution facilities, i.e. Output 4, The first version of O&M manuals
were prepared in English and Khmer with consideration of operation records obtained through OJT and
approved by the JCC. Basic capacity was obtained by the C/P staff through OJT on inspection and
maintenance as well as accident recovery. Regarding calculating transmission/distribution loss, the staff
was found calculating along with the manual, resulting in accurate data in their hand. Task ahead in the
field was found as scompiling accident records of distribution lines, i.e. those in 2009 and 2010, which is
to be completed by the completion of the Project.

Seen as above, all the four (4) Outputs were found produced properly and on schedule and to be
completed within the Project term.

3-2 Summary of Evaluation Results
(1) Relevance

The RGC has the policy of promoting rural electrification with putting focus on it in its
“Rectangular Strategies” and the long-term strategy for extending national grid targeting until 2030.
Also, Rural Electrification Fund (REF) was established and provides subsidy to electricity supplier as a
supporting organization for rural electrification. Japanese ODA policy for Cambodia, on the other hand,
put priority on “development of social and economic infrastructure” including electricity infrastructure as
one of the priority areas while trying to promote renewable energy development recently. The Project
takes the role to support further promotion of development of electricity infrastructure and utilization of
renewable energy through establishing mechanism for proper operation and maintenance of hydropower
generation facilities in conjunction with human development in the concerned fields. Thus, the Project
is relevant to the national policies of Cambodia.

Added to the above, needs as well as expectation for the Project was sufficiently high with rather
severe shortage of electricity supply, only several hours a day, with expensive tariff before the Project.
Judged from the fact that more than 70% of households in the target area made contracts with EUMP, it
can be said that the Project was sufficiently consistent with the needs of the target area/communities.

EUMP was officially transferred to EDC and its status was changed from the organization under
supervision of MIME but with independent accounting system to a branch of EDC which is an officially
approved autonomous organization in Cambodia. By this transfer, EUMP could strengthen its
institutional capacity and also can expect to be improved in its power generation capacity to meet
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increasing demand for electricity in the target area. Thus, the transfer was welcomed both by the
Cambodian and the Japanese sides.
Relevance of the Project was, therefore, concluded as “satisfactorily high”

(2) Effectiveness

As described in the preceding part of this report, the Project Purpose was found almost achieved
measured with the set two (2) indicators, while all the four (4) Outputs are also properly attained.
Although with some tasks ahead at the timing of terminal evaluation, all of them are expected to be
attained within the Project term.

Two (2) Important Assumptions are set in the PDM for the Project, i.e. “Security at all the facility
site are good” and “No natural disaster happened at the project site”. Both of them were found still
appropriate and indispensable in order to achieve the Project Purpose after producing all the set Outputs,
while those assumptions are highly expected to be met.

Effectiveness of the Project was, thus, evaluated as “sufficiently effective”.

(3) Efficiency

Japanese experts were dispatched efficiently with some adjustments in timing depending on
situation and needs on site. That was carried out on visiting base and put some time limitation for
experts to transfer technologies to the C/Ps but the experts overcame those constraints with the above
mentioned adjustments efforts. The Cambodian side, especially EUMP staff, highly appreciates their
efforts and technological level. Thus, inputs from the Japanese side were found mostly appropriate in
all terms of quality, quantity, and timing. Facilities/equipment were properly provided and utilized in
the Project. Regarding the inputs from the Cambodian side, it is highly appreciated that EUMP staff
was employed and ready to work when the Project started, which contributed much to improve efficiency
of the Project. Despite relatively severe constraint in human resource in remote area, EUMP employed
proper staff who are keen to learn from Japanese experts. Local cost for the Project was allocated and
disbursed by EUMP without delay.

Judged from the above, efficiency of the Project was concluded as “satisfactorily high” without
finding any significant problem and/or delay due to inappropriate inputs from both Cambodian and
Japanese side in quantity, quality and timing.

(4) Impact

Two (2) indicators are set for Overall Goal, i.e. “increase in rate of electrified households” and
“stable supply of electricity.” Measured with the former, the results obtained till present show that more
than 70% of households, i.e. 1,269HHs, as of 20" August 2010, are contracted with EUMP in the target
area. As for the latter indicator, EUMP has been supplying electricity to the customers almost 24 hours
a day since its inauguration. Both results show positive impact being produced in the locality.

One unpredicted positive impact was found, that is rapid development of the target area, especially
tourism in the town. This can be considered as promoted by electrification of the town by the Project in
conjunction with improvement of road access by repair works of National Route 76, resulted in increase
of tourists and tourism facilities such as guest houses. These changes can be expected to further
promote local economy in the target area in near future. Negative impact was not found till present.

The Project was found, therefore, “excellent” in terms of promoting positive impact in the target
area with partly achieving long-term direction after the Project, i.e. the Overall Goal, even within the
Project term.
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(5) Sustainability

Sustainability in policy was found “high” with the priority on rural electrification, which can be
expected to last in near future. Considering to operate as electricity supplier in Cambodia, the
concerned laws and rules, such as “Regulations on General Principles for Regulating Electricity Tariffs in
the Kingdom of Cambodia”, “Sub-decree on Principles for Determining the Reasonable Cost in
Electricity Business”, “Electric Power Technical Standards of the Kingdom of Cambodia” and its
bylaws, are also enacted.

Technological sustainability was found “with some tasks ahead to be tackled” despite EUMP has
been done very well and upgrading its technological level to attain the Project Purpose. EUMP should
be self-sustained as an electricity supplier without Japanese experts after the completion of the Project,
handling all the troubles properly some of which must require high level of technologies and its proper
application. Thus, it is necessary for EUMP to further upgrade the existing technologies and skills and
also to learn those they have not learned yet in the Project. Considering connection with Vietnam
planned in near future as well, further improvement is indispensable for EUMP in its technologies. It
is not anticipated for the existing facilities to be abandoned after connection with Vietnam, because
hydropower facilities require only some fixed cost, e.g. salary for staff, as long as sufficient river flow is
obtained and the more the facilities are operated, the less it costs for operation, which would result in
lower tariff for customers. Therefore, the possibility was found extremely low for the provided facilities
to become out of use. The Cambodian side, especially EDC, has an intention to fully utilize the
facilities even in future. Also, the facilities can be utilized as training site for human resource
development in Cambodia in near future.

Regarding institutional aspect, the transfer to EDC was found as a strong promoting factor in the
field to strengthen capacity of EUMP. EUMP as well as EDC prepared their own mid/long-term plans
for management and administration and maintenance of facilities, which can contribute to increase
institutional sustainability. Still, there is almost no case or quite few engineers in Cambodia in
hydropower generation field, without any training course for further disseminating the transferred
technologies. EDC has an intention to develop human resources in the field. Added to this, the target
area of the Project possesses desirable features as training site and facilities. There is possibility to
remove this constraint in near future.

Financial sustainability depends on EDC management since EUMP has come under supervision of
EDC headquarter in Phnom Penh. EDC shows its strong commitment to EUMP and long-term
utilization of its facilities with disbursing necessary budget for maintenance as well as for procurement of
spare-parts. Salary for EUMP staff is paid by EDC since its transfer. Judged from the above, no
specific constraint was found for financial sustainability.

No problem has been found in terms of social, cultural, and environmental aspects, which supports
high sustainability in those terms.

Considered with the above facts, sustainability of the Project was found “high” for policy, social,
cultural, and environmental as well as financial aspects, but “with some tasks ahead to be tackled” in
terms of technological as well as institutional terms.

3-3 Factors Promoted Attainment of Project Purpose and Outputs
(1) Regarding Project Planning
One facilitating factor for achieving Project Purpose as well as promoting efficient implementation
of the Project was found as high rate of bill collection with establishment of sound system for the locality.
At the planning stage, it was discussed and decided to set up EUMP not as an organization fully under
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supervision of MIME in management as well as financial terms but as the one with partly under
supervision of MIME but being independent in financial term. This institutional arrangement
contributed for EUMP to effectively and efficiently function and promoted achievement of Project
Purpose since EUMP could pay as it needs from its own budget. Unless this decision was made at the
planning stage, all or most of collected bill might be then collected by MIME in Phnom Penh, which
might limit realization of sound management of EUMP and benefits to local customers in the end.

Another factor which increased effectiveness of the Project is the effort of JICA side to start the
Project soon after the completion of the construction works in Grant Aid Project. This arrangement
enabled EUMP to receive proper technical assistance from the very beginning of its operation and
contributed to avoid breakdown and mishandling of facilities, which resulted in increase of efficiency of
the Project.

(2) Regarding Implementation Process

Promoting factor in implementation process was found as “transfer of EUMP to EDC”. JICA has
long been implementing technical cooperation to EDC and through those cooperation EDC has developed
its human resources. The Project sometimes suffered from language barrier between Japanese experts
and EUMP staff most of who do not speak or understand English. Before the transfer, there were quite
few staff who communicated in English and Japanese experts transferred technologies through those
staff. After the transfer, however, EDC staff who developed capacity through long-term cooperation
with JICA can facilitate communication between EUMP staff and Japanese experts, which resulted in
smoother implementation of the Project.

3-4 Factors Caused Problems/Difficulties for the Project
(1) Regarding Project Planning
No specific factor was found to negatively influence attainment of the Project.

(2) Regarding Implementation Process

No specific factor was found to negatively influence attainment of the Project.

Although there were some cases of changes of the original plan due to repair work for distribution
lines and shift of access path for O’Romis power station both of which were caused by repair works of
National Route 76 implemented with utilizing Chinese soft loan. Still, those changes did not
significantly prevent the Project from attaining the Outputs.

3-5 Conclusions

The Evaluation Team, after going through all the process of evaluation survey, reached the
conclusion that the Project is making appropriate and sufficient progress and outputs on schedule and
highly expected to be successful by the end of the Project term. Seen in the preceding part of this
report, relevance of the Project is high with high consistency with the policy of the Royal Government of
Cambodia, needs of target area, and also Japanese ODA policy. The Project was found “sufficiently
effective” with steady and on-schedule progress, without significant accident/trouble in its operation, and
supplying electricity quite stably since its inauguration. It should be highly evaluated that the Project
came up to the present level within the short time, i.e. less than two (2) years, from the basis of “almost
nothing” in human resources, facilities/equipment, and manuals.  Efficiency was also found
“satisfactorily high” without any significant problem/delay, while the Project has already started seeing
positive impact, though partly. Regarding sustainability, while it was judged “high” in policy, social,
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cultural and environmental, and financial terms, there were found some tasks ahead in technological as
well as institutional aspects and to be tackled as much as possible in the rest of the Project term.

3-6 Recommendations
(1) Maintaining the Basic Structure of EUMP

EUMP was transferred to EDC, which can be positively evaluated by both the Cambodian and the
Japanese sides. In order to further confirm and upgrade sustainability of EUMP as electric power
supplier, it is expected that EDC takes adequate steps in organizational adjustment of EUMP to fit EDC
system and does not change the basic organizational structure of EUMP including tariff in haste since
those are carefully designed to become most suitable forms to the localities of the target area, which
would result in maintaining continuous and stable power supply in this project area in the end.

(2) The Activities to be Taken by the Completion of The Project
1) Further Up-grading of Know-how, Technologies and Skills
There are a lot of things which EUMP hasn’t experienced yet to become “self-reliant” as an electric
power supplier in actual term. Considering this point, additional technologies and skills should be
transferred to EUMP staff in the rest of the Project term as much as possible. In addition, existing
know-how, technologies and skills should be further shared and upgraded for EUMP to select and apply
most suitable one, i.e. know-how, technologies and skills, into each actual situation on its own.

2) Grid Connection

The grid extension from Vietnam to this project area is planned by EDC. That is reasonable to meet
increasing power demand in this project area. If it is realized, the system operation has to be changed,
and it is necessary to be properly shared by EUMP and EDC.

In order to design sound method of system operation for the connection, it is recommended to
Japanese experts to make advices on this issue for EUMP/EDC’s reference within the Project term.

3) Dissemination of the Project

This project would be a good example both as “rural electrification with micro-hydropower” and as
“rural development through rural electrification” with seeing some positive impact, though indirect, of
electrification for rural development. It is recommended for the Project to publicize from those two
perspectives.

Besides, there is quite few technology and skills about hydropower in Cambodia. Therefore, EDC
should take advantage of the technologies and skills provided by the Project to further disseminate to and
fully utilize in other geographical areas in Cambodia.

4) Internal Dissemination of Learned Technologies

The technologies and skills which transferred to EUMP should be transferred properly to newly
recruited staff to ensure the sustainability. Such a system for internal technology transfer among staff
should be recommended by Japanese experts within the Project term.

(3) Consideration of Further Cooperation
As found in the results of the evaluation, EUMP is found still in short of technologies and capacity
to be self-reliant in operation and maintenance of power generation facilities. On the other hand, there
is quite few accumulation of technologies as well as experiences in hydropower generation field in
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Cambodia. It is found, therefore, that EUMP would face various difficulties after Project termination
without any potential to obtain proper advice both for upgrading its capacity and for properly handling
various kinds of, sometimes very high technological levels of, trouble shooting. It is anticipated to
decrease technological sustainability of the Project activities if left on its own.

Considering this situation, it is recommended to consider further cooperation, in whatever form,
after the completion of the Project.

3-7 Lessons Learned
(1) Consistency of the Project

The Project was designed in order to effectively utilize the facilities constructed by the Japanese
Grant Aid Project and commenced shortly after the completion of the construction. Not only
construction works but also preparation works in the field of operation and management, though partly,
were carried out even in the construction project, such as obtaining approval as electric power supplier
and consideration of tariff setting as well as management mechanism for EUMP. The Project started
and has been carried out based on this preparation works. It can be said, thus, that the whole process
from construction to technologies transfer in its operation was implemented in strong consistency, which
is thought as a key to make successful outputs efficiently.

It should be considered to well combine suitable existing schemes in order to confirm consistency
between construction works of facilities and its operation and management for obtaining sound
effectiveness.

(2) Sharing Technologies and Skills

Japanese experts tried to transfer the technologies and skills to counterpart personnel all at once by
OJT and the technologies and skills were widely shared among EUMP staff, which upgraded
technological capacity of EUMP as a whole and resulted in smooth and sound operation of the power
generation facilities. One of the key conditions for enabling the Project to take this approach can be
found that the technologies transferred through the Project are directly related to the core capacity and
functions of the EUMP staff.
Although it might be rather difficult, in some cases, to pursue similar approach to the Project, it should be
well considered to design most appropriate mechanism for sharing technologies and skills within target
organizations at project preparation stage.

(3) Establishment of EUMP

EUMP was established as an autonomous under the supervision of MIME. This institutional
arrangement enabled EUMP to have an effective management board headed by Director of DIME, which,
in the end, were properly supervised by MIME with sound commitment to the Project.

On the other hand, being an autonomous organization enabled EUMP to have some degree of
discretion and make proper investment for its operation and management.

It should be considered, in case of newly establishing system in the fields public in character but
with some potential to make profit, to arrange similar institution for operation and management.
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MINUTES OF MEETING
BETWEEN
THE JAPANESE TERMINAL EVALUATION TEAM
AND
THE AUTHORTY CONCERNED OF
THE ROYAL GOVERNMENT OF CAMBODIA
ON
THE PROJECT FOR OPERATION AND MAINTENANCE OF THE
RURAL ELECTRIFICATION ON MICRO- HYDROPOWER
IN MONDUL KIRI

The Japanese Terminal Evaluation Team (hereinafter referred to as “the Team™) organized by the
Japan International Cooperation Agency (hereinafter referred to as “JICA”), headed by Mr. Yasujiro
Suzuki, conducted the Evaluation Study from September 22 to October 4, 2010, for the purpose of
reviewing the progress of The Project for Operation and Maintenance of The Rural Electrification on
Micro-Hydropower in Mondul Kiri (hereinafter referred to as “the Project™).

The Team had a series of discussions with the Cambodian authorities concerned and exchanged
views on the achievement of the Project to fulfill the Record of Discussion signed on October 23, 2008.

As a result of the discussions, the terminal evaluation report was prepared and presented at the

Joint Coordination Committee of the Project. The both sides agreed upon the matter referred to in the

Mr. Yasujiro Suzuki
(" ” " The Leader of Terminal Evaluation Team
Chief Representative
Japan International Cooperation Agency (JICA)
Cambodia Office

H.E. Mr. Keo Rottanak
RGC Delegate in charge of Managing
Electricité du Cambodge (EDC)



(Attached Document)

JOINT TERMINAL EVALUATION REPORT
ON
THE PROJECT
FOR
OPERATION AND MAINTENANCE OF THE RURAL
ELECTRIFICATION ON MICRO- HYDROPOWER
IN

MONDUL KIRI
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BD Basic Design

C/P Counterpart

DAC Development Assistance Committee
DIME Department of Industry, Mines and Energy
E/N Exchange of Notes

EAC Electricity Authority of Cambodia

EDC Electricité du Cambodge

EUMP Electric Unit of Mondul Kiri Province
JCC Joint Coordination Committee

JICA Japan International Cooperation Agency
MIME Ministry of Industry, Mines and Energy
ODA Official Development Assistance

OECD Organization for Economic Cooperation Development
oJT On-the-Job Training

PDM Project Design Matrix

REF Rural Electrification Fund

RGC Royal Government of Cambodia




1. OUTLINE OF THE TERMINAL EVALUATION STUDY
1-1 BACKGROUND OF THE PROJECT

Sen Monorom town in Mondul Kiri province, the target area of this Project, has a population
of about 9,000 and is located in the north—eastern mountain area of Cambodia near the border with
Vietnam. This town was supplied by a private electricity supplier with a small diesel generator.
The electricity tariff was as high as 80 to 90¢/kWh and the electricity supply was limited in time and
not stable. In order to improve that situation and to eventually raise the level of living conditions of
local people, an Exchange of Notes (E/N) was signed between the Royal Governments of Cambodia
(hereinafter referred to as “RGC”) and Government of Japan regarding the Grant-Aid Project for Rural
Electrification on Micro-hydropower in Remote Province of Mondul Kiri in the Kingdom of
Cambodia in June 2006 for purposes of inexpensive and stable electricity supply mainly by a small
hydropower. Based on that E/N, the construction of the electric facilities started in May 2007 and
completed in November 2008. ‘

The electric utility is to be operated by a newly organized Electric Unit of Mondul Kiri
Province (hereinafter referred to as “EUMP'”). The management board of EUMP consists of 3
members dispatched from Department of Industry, Mines and Energy, Mondulkiri Province
(hereinafter referred to as “DIME”) and the staff for administration, operation and maintenance consist
of about 30 employees, all recruited locally. They did not have experiences in power utility, which
led to various concerns over management and technical matters. So, it was necessary to provide
On-the-Job-Training (OJT) under the guidance of experts in order for them to acquire practical
management and technical skills.

Under these circumstances, the RGC requested the assistance to conduct the Technical
Cooperation. In response of this request, the Government of Japan through JICA has decided to
conduct a Technical Cooperation Project through dispatch of experts for purposes of capacity building
for power utility operation of EUMP under the supervision of MIME. The Project started in December
2008, shortly after the completion of construction, considering the fact that power supply would be
made by inexperienced EUMP.

1-2 PROJECT OVERVIEW
(1) Overall Goal
To supply stable electric energy to the people in Sen Monorom town
(2) Project Purpose
To establish the mechanism to properly manage and operate civil work structures, power

generation facilities and transmission/distribution facilities within EUMP

! Though Electric Unit of Mondul Kiri Province (EUMP) was transferred to Electricité du Cambodge(EDC) on
June 8, 2010, and became EDC Mondul Kiri, the term “EUMP” was described as counterpart with responsibility
for the administration and implementation of the Project in the Record of Discussion of the Project signed on
October 23, 2008, “EUMP” is still used in this Minutes of Meeting.



(3) Outputs of the Project
Output 1: Management and administration system of EUMP is established and functioning well.
Output 2: Technical guidance for maintenance of civil work structures including gate, trash rack
and penstock is established and functioning well.
Output 3: Technical guidance for maintenance of power generation facilities is established and
functioning well.
Output 4: Technical guidance for maintenance of transmission and distribution facilities is
established and functioning well.
(4) Project Period
December 2008 — March 2011
(5) Implementing Agency
Ministry of Industry, Mines and Energy (MIME) and Electric Unit of Mondul Kiri Province
(EUMP)

1-3 OBJECTIVES OF THE EVALUATION

The terminal evaluation is performed six months prior to the completion of the Project,
focusing on its efficiency, effectiveness and sustainability among the five evaluation criteria (i.e.,
relevance, effectiveness, efficiency, impacts and sustainability). Based on the results of the

evaluation, JICA determines whether it is appropriate to terminate the project or necessary to extend

follow-up cooperation.

The objectives of the terminal evaluation are as follows;
(1) To review and evaluate the inputs, activities and achievements of the Project based on the
Project Design Matrix (PDM);
(2) To clarify the problems and issues to be addressed for the successful implementation of the
Project for the remaining period;
(3) To evaluate the Project from the viewpoints of the five criteria;
(4) To make recommendations for the activities in the remaining period; and

(5) To identify lessons learned applicable to similar projects in the future.



1-4 MEMBERS

<Cambodian side>

H.E. Dr. Ith Praing Secretary of State Ministry of Industry, Mines and Energy (MIME)
Dr. Bun Narith Deputy Director General Department of Energy
General Ministry of Industry, Mines and Energy(MIME)
Mr. Kong Pisith Director Department of Industry, Mines and Energy Mondul Kiri
Province (DIME)
H.E. Mr. Keo Rottanak RGC Delegate in Electricité du Cambodge (EDC)
charge of Managing
H.E. Mr. Chan Sodavath Deputy Managing Electricité du Cambodge (EDC)
Director
Dr. Praing Chulasa Director Corporate Planning and Projects Department
Electricité du Cambodge (EDC)
Mr. Chin Sokhun Chief Electricité du Cambodge(EDC) Mondul Kiri
Mr. Thai Khin Deputy Chief Electricité du Cambodge(EDC) Mondul Kiri

<Japanese side>

Mr. Yasujiro Suzuki Leader Chief Representative, Sep 22™
JICA Cambodia Office ~Oct 6™

Mr. Masanobu Electric Technology | Industrial Development Department, Sep 26™
Mayusumi Evaluation JICA Headquarters —Oct 1*

Mr. Takanobu Shinoda Evaluation Planning | Representative, Sep 22™
JICA Cambodia Office ~Oct 6"

Ms. Ayako Watanabe Evaluation Analysis | Regional Planning International Co., Ltd Sep 22"
~Oct 6™




2. METHODOLOGY OF THE EVALUATION
2-1 METHOD OF EVALUATION

The Project evaluation was carried out in accordance with the JICA Guideline for Project

Evaluation. The following is the guideline principle of the evaluation:

(1) The Project Design Matrix (PDM) was agreed by the both sides and utilizes as a basis of the

evaluation process;

(2) Achievement of the Project was confirmed by the collecting data defined in the Objectively

Verifiable Indicators of the PDM; and

(3) The Project was evaluated employing the five evaluation elements defined by Development
Assistance Committee (DAC) of Organization for Economic Cooperation Development
(OECD).

2-2 ELEMENTS OF EVALUATION

The Project was evaluated on the following Five Evaluation Criteria:

Relevance

A criterion for considering the validity and necessity of a project regarding
whether the expected effects of a project (or project purpose and overall goal)
meet with the needs of target beneficiaries; whether a project intervention is
appropriate as a solution for problems concerned; whether the contents of a
project is consistent with policies; whether project strategies and approaches are

relevant, and whether a project is justified to be implemented with public funds
of ODA.

Effectiveness

A criterion for considering whether the implementation of project has benefited

(or will benefit) the intended beneficiaries or the target society.

Efficiency

A criterion for considering how economic resource/inputs are converted to

results. The main focus is on the relationship between project cost and effects.

Impact

A criterion for considering the effects of the project with an eye on the longer
term effects including direct or indirect, positive or negative, intended or

unintended.

Sustainability

A criterion for considering whether produced effects continue after the

termination of the assistance.

Source: JICA Guideline for Project Evaluation (2004)

For details, please refer to the Evaluation Grid attached in the ANNEX 2 and the Achievement

Grid in the ANNEX 3.



2-3 REVISION OF PROJECT DESIGN MATRIX (PDM)

The Project Design Matrix (PDM) describes the outline of the Project by setting the Project
Purpose, Outputs, and Activities to be implemented and attained within the Project period in
conjunction with the Overall Goal to show the direction to go after carrying out the Project
successfully.

For this Project, necessity of revision of PDM did not arise about the outline of the Project and
terminal evaluation was made based on the original framework of the Project. Description of the
Project term, though, was found incorrect. Also, some of the indicators were found necessary to be
clarified and agreed between the Cambodian side and the Japanese side at the timing of terminal

evaluation. Concrete revisions and reasons can be found as follows;

Points to be revised Reasons

Duration (on top of the PDM) The description was incorrect, not covering all
December, 2008- March, 2010 Project term agreed between the Cambodian
—Revise to “December, 2008 — March 2011 side and the Japanese side.

Indicator for Project Purpose The target figure of electricity supplying hours
2. Supplying hours per day increased*1 per day was to be officially set in the Ist
—Delete the footnote *1 meeting of JCC, which was not done in actual

because the 1* JCC meeting spared most of
time for tariff setting and could not spare
enough time for this issue. Finding that
EUMP has been supplying electricity almost
24 hours a day since its commencement of
operation, it was proposed and agreed to judge
the situation as “clearly and sufficiently longer
than before” even without setting the standard

for comparison.

Indicators 5 for Outputs Since the facilities are closely connected each
5. Operation hour of each facilities increased | other, it was found not meaningful to check
—Delete the indicator operation hour of each facility, that is, the
length of time would be mostly same for all
the facilities. Also, it can be confirmed with
the data on supplying hours per day. It was,
therefore, proposed and agreed to delete this
indicator from the PDM.




3. RESULTS OF EVALUATION BY FIVE CRITERIA
3-1 RELEVANCE

Relevance of the Project was concluded as “satisfactorily high” by confirming policy support

from the RGC'’s to rural electricity, especially indicated in transfer of EUMP to EDC. as well as the

fact of customers’ good acceptance of the Project.

Relevance with

National Policies

1. The RGC has the policy of promoting rural electrification as a long-term strategy
targeting until 2030 by extending national grid all over Cambodia.

2. Rural Electrification Fund (REF) is established and providing subsidy to electricity
supplier as a supporting organization for rural electrification.

3. The concerned organizations, i.e. MIME, EDC, EAC and REF, have been working
on “Draft strategy and development plan for the development of rural
electrification in the Kingdom of Cambodia” which was in the process of inviting
comments from other ministries at the timing of the terminal evaluation. This
clearly exemplifies the policy of the RGC to further promote rural electrification.

4. The Project takes the role to support further promotion of rural electrification.

Thus, the Project is relevant to the national policies of Cambodia.

1. EUMP has been supplying electricity to them for almost 24 hours a day, excluding
the time for electricity outage though, with much lower tariff than before.
Number of households which made contract with EUMP has been steadily
increasing, more than 70% in the target area. Judged from the above, it can be
said that the Project was sufficiently consistent with the needs of the target
area/communities.

2. EUMP set its tariff with putting cost for its proper operation and management as
electric power supplier such as overhaul provision and reserve fund for draught
management. This means that necessary cost is shared by all the customers
depending on the amount of electricity each of them uses, which resulted in equity

among all the customers.

Relevance with
society
Relevance with

Japanese Policies

1. One of the priorities of Japanese official development assistance to Cambodia is
set on “development of social and economic infrastructure” for attaining
“realization of sustainable economic growth and stable society”.  The Project
works on development of energy infrastructure, thus, was found sufficiently
consistent with JICA’s policy.

2. Added to the above, Japanese Government has been recently putting focus on
promotion of renewable energy development. This Project targets upgrading the
capacity in the field of hydropower generation, which is clearly consistent with

Japan’s ODA policy.




Change in
surrounding

situation

1.

EUMP was officially transferred to EDC which is an officially approved
autonomous organization in Cambodia. By this transfer, EUMP could solve its
institutional and procedural tasks to be approved as autonomous and can expect to

be improved in its management capacity as well.

. The transfer also contributes for strengthening of EUMP capacity to meet the

growth of demand for electricity in future with the plan of EDC to connect the

target area to power line from Vietnam, still in the process of preparatory study
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though.
. In the target area, tourism has been promoted with rapid increase of tourists and

concerned facilities, e.g. guest houses, information center, and so forth, which

would increase demand for electricity in near future.

3-2 EFFECTIVENESS

Effectiveness of the Project was evaluated as “sufficiently effective”.

All the set Outputs are

making good progress and highly likely to be completed within the Project term successfully.
Project Purpose is almost attained measured with the indicators set in the PDM.

Output 1
Management and
administration
system of EUMP is
established and

functioning well.

1.

2.

Achievement of Output 1 was satisfactory with steadily upgrading capacity
and sound management mechanism such as bill collection system which were
newly established with the Project.

Regarding bill collection rate, tariff was carefully set in consultation with EAC
and also having public consultation meetings in order to set sound tariff and
facilitate public understandings on it, which resulted in sufficiently high level of
collection rate of electrical bill, i.e. 97% on average. This clearly shows the

appropriateness of the system and the efficiency of the operation.

. The capacity of EUMP staff on administrative matters has steadily been improved

by repeated sequences of business processing such as metering, billing, collecting

bills, and tallying.

. As for accounting procedure, monthly income statements have been prepared

properly and annual financial report to MIME was prepared at the end of the last

year.

Output 2

Technical guidance
for maintenance of
civil work
structures including

gate, trash rack and

. Achievement of Output 2 was satisfactory with high expectation to be

completed by the end of the project.

. The first version of O&M manual was prepared in English and Khmer for civil

’
structures considering operation records obtained through OJT.

. EUMP staff was found steadily obtaining and improving knowledge and skills in

the field through hand-on experience regarding flow measurement, trash clearing




penstock is
established and

functioning well.

at the intake, repair of drainage of road and the like, without any problem found in
About flow

measurement as well as patrol and checking, part of the staff is found still

their capacity in operation of the above mentioned facilities.

insufficient in their understanding, which can be expected to come up to
appropriate level with continuous instructions and trainings by JICA Team by the

end of the Project period.

Output 3

Technical guidance
for maintenance of
power  generation
facilities is
established and

functioning well.

. Achievement of Output 3 was found satisfactory with high expectation to be

completed within the Project term.

. Regarding O&M manual, the first version was prepared in English and Khmer

considering operation records obtained through OJT.  Presently, revision works

are under way for fitting the manual to EDC regulations/rules.

. As for inspection and repair methods, the staff has obtained knowledge and

deepened understanding on the functions and special feature of each
facility/equipment and learned procedures of disassembly of facilities to the
satisfactory level. Added to the above, operation record and fault and event
record have been perfectly made and digitalized into excel file. It can be said

that technologies transfer has been completed for recovering the first step trouble.

4. Presently, the Project is at the stage of improving the staff’s theoretical

understanding such as on reading line diagrams and block diagram for sequence
which is crucial for stable operation, maintenance, and trouble-shooting of power
stations. The staff is obtaining basic knowledge on those issues and can be

expected to complete learning the minimum necessary level of theories.

Output 4
Technical guidance
for maintenance
transmission  and
distribution
facilities is
established and

functioning well.

1. Achievement of Output 4 was found satisfactory with high expectation to be

completed within the Project term.

2. The first version of O&M manuals concerning transmission/distribution facilities

were prepared in English and Khmer with consideration of operation records
obtained through OJT. The results of review by EDC were compiled into the

revised version (in English) and translated into Khmer.

. Basic capacity was obtained by the C/P staff through OJT on inspection and

maintenance as well as accident recovery. Presently, regular maintenance is
found being conducted in sufficiently appropriate manner by EUMP. Regarding
calculating transmission/distribution loss, the staff was found calculating along
with the manual, resulting in accurate data in their hand. Task ahead in the field
was found compiling accident records of distribution lines, i.e. those in 2009 and

2010, which is to be completed by the completion of the Project.




Project Purpose :
To establish the

mechanism to
properly
and operate civil

manage

work structures,
power  generation
facilities and
transmission/distrib
ution facilities

within EUMP

1. The Project Purpose, measured with the two set indicators, was found

attained at satisfactory level.

. EUMP achieved 14% of profit rate in 2009. Connection fee, deposit, and

depreciation cost are not included in the calculation. In order to make proper
comparison with the data of last year and also the target set at the beginning of
the Project, it is necessary to apply the same method of calculation, therefore, the

terminal evaluation adopted the above method in caicuiation for 2010 as weli.

3. As for 2010, amount of rainfall is found quite little during rainy season compared

with the average in the whole Mekong River basin with 4.5 meter and 8 meter of
water level at Kampong Cham in June respectively for this year and the average.
Thus, it is rather difficult for EUMP to make the same level of profit as the last
year due to the decrease in hydropower generation and, on the other hand, the
increase in consumption of diesel oil for diesel power generation. Still, it can
be expected for EUMP to remain in surplus by utilizing its accumulated profit

last year and reserve fund for draught management.

4. As for Supplying hours per day increased, except power outage due to periodic

inspection of facilities and accident recovery, customers can use electricity for
twenty-four (24) hours a day (99.1% as of 7™ January 2010), while they only
obtained electricity several hours a day before inauguration of EUMP. Rate of
electricity supply hour is 99.7% for the last eight (8) months from 21* January
to 20™ August 2010.

5. Two facilitating factor for achieving Project Purpose were found, one of which is

of bill and health

operation/maintenance and management of EUMP, and the other of which is

high rate collection contributing the smooth

utilization of human resources of EDC that were developed through long-time
collaboration with Japanese cooperation in the Project. No preventing factor

was found for achieving Project Purpose.




3-3 EFFICIENCY

Efficiency of the Project was concluded as “satisfactorily high” without finding any significant
problem and/or delay due to inappropriate inputs from both Cambodian and Japanese side in quantity,

quality and timing.

Quality and
quantity of inputs

Japanese side

1. Dispatch of Japanese experts

1) Japanese experts were dispatched by the time of terminal evaluation as below:
-Chief Advisor/Management: 7.17M/M
-Administration: 2.37M/M
-Civil Engineering: 5.67M/M
-Electric Generation: 8.33M/M
-Transmission and Distribution Engineering: 5.80M/M
Further details can be found in Annex 4.
2) Japanese experts satisfactorily contributed to progress of all activities in the
PDM.
3) Their contribution led the Project to the present stage almost as scheduled.
4) Contribution by Japanese experts is highly appreciated by Cambodian side.

2. Provision of equipment

1) Japanese side provided office facilities/equipments such as personal computer
and printer in total amount of USD25,755 and various tools such as digital
multimeter and power high-tester in total amount of JPY1,408,100. Further
details can be found in Annex 5.

2) Most of the equipment provided by JICA was appropriate in quantity and quality.

3) Manuals for Operation and Maintenance are prepared both in English and in
Khmer and started to be utilized by Cambodian counterparts.

4) Most of equipment is installed and the persons in charge are assigned properly.

Cambodian side

1. Assignment of Counterpart personnel
1) Counterparts contributed to satisfactory progress of all activities in the PDM.

2) The timing of assignment was found sufficiently appropriate.

3) The capabilities of counterparts are upgrading steadily with instructions and
guidance by JICA Team. This has highly contributed to the achievement of the
Outputs.

2. Budget allocation by the Government of Cambodia

Necessary budget for the Project activities was allocated by EUMP.
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Timing of inputs

Japanese Side

1. Dispatch of Japanese experts

Timely dispatch of Japanese experts enabled the smooth implementation of the
Project. Some adjustment has been made on the period of stay in Cambodia due

to the needs at site within the planned total length of man/month (m/m) for each

Machinery and equipment were provided basically in the previous Japanese Grant
Aid Project and were already there at the inauguration of the Project. No problem

was found, therefore, in timing of provision of machinery and equipment.

Cambodian side

1. Assignment of counterpart personnel
Full-time counterpart personnel have been assigned to the Project from the very
beginning of the Project commencement, which contributed to improve the
efficiency of the Project implementation. No significant delay/problem has been

found due to inappropriate staff assignment.
2. Budget allocation
Necessary budget for the Project activities was allocated by EUMP without no

significant delay.

Supporting System

1. The Joint Coordinating Committee (JCC) consisting of the concerned
organizations were held three (3) times till present in which some important issues
were discussed such as approval of manuals in the fields of management and
administration, including revision of tariff and regulation on organization and
powers and duties, operation and management of civil structures, power
generation, and transmission/distribution.

2. The 4™ JCC meeting was held during this terminal evaluation mission and shared
and confirmed the present situation and the results of terminal evaluation of the

Project.

Factor to prevent

producing Outputs

No specific preventing factor was found.

Factor to facilitate

producing Outputs

1. Being same as the promoting factor to attain the Project Purpose, high rate of bill
collection has contributed in budget allocation for necessary activities and found

as promoting factor to produce Outputs as well.
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3-4 IMPACT

The Project was found, therefore, “excellent” in terms of promoting positive impact in the target

area with partly achieving long-term direction after the Project, i.e. the Overall Goal, even within the

Project term.

Prospect of
Achieving the
Overall Goal:

To improve the living
condition of the
people in Sen

Monorom town

1. Potential for the Project to achieve Overall Goal was found sufficiently high by

measuring with the two set indicators.

The

targets were estimated in the basic design (BD) survey for the construction of the

power supply by EUMP and keep slow but steady increase till the present.

concerned power generation facilities at 70% and 72% for “1 year after the

commencement of operation” and “after 2 years” respectively, comparing with 35%

in December 2004 as a baseline.

attainment, i.e. 72% and 75% for the corresponding timing respectively even
after considering the growth of the households in the target area. For further|
details, please refer to “Achievement Grid”.

. The number of customers of EUMP have been increasing slowly but steadily from
465 (21* October 2008) to 1,165 (21% October 2009), 1,194 (2™ January 2010), and
1,269 (20" August 2010).  For further details, please refer to “Achievement Grid”.

. Regarding stable supply of electricity, the achievement was found sufficiently
satisfactory with the fact that the customers of EUMP can purchase electricity
almost 24 hours a day through the year.

. Rate of electrified households rapidly increased just after the commencement of

The results obtained till present show higher

Negative impact

which is expected

At this stage, no negative impact has been observed.

Factor to potentially
prevent the
attainment of the
Overall Goal?

No specific preventing factor was found.

Positive impact

which is not expected

1. Due to stable supply of electricity promoted by the Project, in conjunction with
National Route 76 repaired with Chinese soft loan, the target area has recently been
developing, especially in the field of tourism. Besides, more and more people are
migrating into Sen Monorom town, i.e. the target area, which is rapidly growing

recently.

Negative impact

which is not expected

At this stage, no negative impact, which is not expected, has been observed.
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3-5 SUSTAINABILITY

Sustainability of the Project was found “high” for policy as well as social, cultural, and
environmental aspects, but “with some tasks ahead to be tackled” in terms of technological as well as

institutional and financial terms.

Policy aspects

1. Policy support from the RGC has been obtained and continuity of policy support is

expected, judged with its long-term strategy for promoting rural electrification by
extending national grid all over Cambodia by 2030, establishment of Rural
Electrification Fund (REF) to provide subsidy to electricity supplier, and the like.

. Regarding the Project, the transfer of EUMP to EDC itself implies the policy

support from RGC to the Project with strengthening sustainability of EUMP in

institutional term.

. Laws and regulations necessary for operating electricity business are enacted.

Technological

aspects

. Technologies transferred by the Project can be highly applicable to other

geographical area in Cambodia since the Project started from the very basic level
of technologies for hydropower generation and electricity supply due to the
limited human resource in the target area and in all over Cambodia and improved

the C/P capacity step by step.

. As for practicality of the technologies, the Project has been carrying out OJT as a

main portion of its activities, EUMP has been operated by its staff without any
significant accident, and the system was established in line with the concerned
law, regulations and rules in Cambodia, all of which contributes to increase

practicality of the transferred technologies.

. Operational cost of hydropower generation facilities are low if it can obtain

sufficient river flow, and it can be said that the more hydropower generation
facilities are operated, the less it costs for its operation, which results in low tariff
for customer. Therefore, the possibility was found extremely low for the provided
facilities to become out of use after connecting to the electricity network of

Vietnam.

. Still, in order to Kkeep operation and management of EUMP highly

sustainable, further upgrading of know-how, technologies and skills is
definitely necessary.  The target level of technologies set by the Project was set
as “the minimum level for stable electricity supply” since it was started with
almost nothing as basic knowledge. There are, therefore, lots of tasks ahead for
EUMP to become “self-reliant” in actual meaning, with handling any kinds of,

sometimes very high technological level of, trouble shooting on its own.

5. Apart from the above, it is necessary for EUMP to obtain other technologies
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than those learned through the Project in order to operate facilities and

continue stable power supply to customer after connecting to Vietnam.

Institutional and

financial aspects

. Regarding institutional aspect, EUMP can be expected to upgrade its capacity up

to the minimum but sound level of proper management by the termination of the
Project. Added to the results of the Project, the transfer to EDC was found as a
strong promoting factor in the field to strengthen capacity of EUMP further.

. There is no training course or quite few engineers in Cambodia in hydropower

generation field. The mechanism, therefore, should be evaluated “not

established” for further dissemination of the transferred technologies.

. Still, EDC has an intention to develop human resources in hydropower generation.

The target area of the Project possesses hydropower and diesel power generation
facilities, covering relatively small geographical area, being isolated from other
electricity network, all of which show strong potential of the area to be utilized
as a training site for young engineers in Cambodia. That can be one of the

ways to disseminate the technologies transferred through the Project.

. EUMP prepared its own mid/long-term plans for management and administration

and maintenance of facilities, which has been reviewed and revised till present.

EDC also has its own necessary business plan.

Social, cultural and
environmental

aspects

. No negative impact was found disproportionately put on the socially vulnerable

such as women and the poor due to the implementation of the Project. Thus, no
specific factor was found decreasing sustainability of the Project activities due to

insufficient consideration to the issue.

. Regarding environmental impact, the Project has been paying sufficient attention

to the issue. No negative factor was found to decrease sustainability of the

Project activities due to insufficient consideration to the environmental issue.

4. CONCLUSION

The Team, after going through all the process of evaluation survey, reached the conclusion that

the Project is making appropriate and sufficient progress and outputs on schedule and highly expected

to be successful by the end of the Project term. Judged by the five (5) criteria for evaluation, the

Project was found as below.

Regarding relevance, the RGC has been and is putting priority on rural electrification, which

could be indicated by its long-term strategy and plan, REF establishment, transfer of EUMP to EDC

and other concerned action being taken presently. The Project has been well accepted in the target

area, especially by the customers, with high rate of bill collection and found in line with the Japanese

policies. The Team concluded, therefore, the relevance of the Project as “satisfactorily high.”
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As for effectiveness, all the set Outputs were found making good progress as mentioned above
and it is highly likely for the Project to accomplish Project Purpose within the Project term successfully.
From those facts, the Project was evaluated as “sufficiently effective.”

Inputs both from Japanese and Cambodian side were found mostly appropriate in quantity,
quality and timing of provision and installment. Necessary support was, in proper manner, provided to
the Project through discussion in the JCC and in other forms from both sides. Based on the above
findings, efficiency of the Project was concluded as “satisfactorily high.”

In regard with impact, it should be mentioned that the Project has been achieving, partly though,
the Overall Goal, i.e. improvement of living condition in the target area, with rapid increase of rate of
electrified households and good performance in stable supply of electricity. The target area is seeing
relatively rapid growth in its population due to, as one of the main promoting factors, stable supply of
electricity in conjunction with improvement of road access. The Project was found, therefore,
“excellent” in terms of promoting positive impact in the target area.

Lastly, EUMP was found “very well but having some tasks ahead to be tackled” to be sustainable
after the Project especially in technological term. As mentioned in the previous part of this report,
EUMP is well attaining the set targets for the Project. Seen as an electric power supplier, however,
there are still lots of tasks to become “self-reliant” in actual meaning and handle any kinds of trouble
shooting on its own. Also in institutional term, no concrete mechanism is established for further
dissemination of the transferred technologies, which is another task ahead to improve sustainability of

the Project.
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5. RECOMMENDATION
5-1 MAINTAINING THE BASIC STRUCTURE OF EUMP
EUMP was transferred to EDC, which can be positively evaluated considering the
sustainability as a power supplier. In order to further confirm and upgrade sustainability of EUMP as
electric power supplier, it is expected that EDC takes adequate steps in organizational adjustment
along with the transfer and does not change the basic organizational structure of EUMP including tariff
in haste since those are designed in most suitable forms to the localities of the target area, which would

result in maintaining continuous and stable power supply in this project area in the end.

5-2 THE ACTIVITIES TO BE TAKEN BY THE COMPLETION OF THIS PROJECT
(1) Further up-grading of know-how, technologies and skills
There are a lot of things which EUMP hasn’t experienced yet to become “self-reliant” as an
electric power supplier in actual term. Considering this point, additional technologies and skills
should be transferred to EUMP staff.
In addition, existing know-how, technologies and skills should be further shared and upgraded
for EUMP to select and apply most suitable one, i.e. know-how, technologies and skills, into each

actual situation on its own.

(2) Grid connection
The grid extension from Vietnam to this project area is planned by EDC. That is reasonable to
meet increasing power demand in this project area. If it is realized, the system operation has to be
changed, and it is necessary to be properly shared by EUMP and EDC.
In order to design sound method of system operation for the connection, it is recommended to

Japanese experts to make advices on this issue for EUMP/EDC’s reference within the Project term.

(3) Dissemination of the Project
This project would be a good example both as “rural electrification with micro-hydropower”
and as “rural development through rural electrification” with seeing some positive impact, though
indirect, of electrification for rural development. It is recommended for the Project to publicize
from those two perspectives.
Besides, there is quite few technology and skills about hydropower in Cambodia. Therefore,
EDC should take advantage of the technologies and skills provided by the Project to further

disseminate to and fully utilize in other geographical areas in Cambodia.

(4) Internal dissemination of learned technologies

The technologies and skills which transferred to EUMP should be transferred properly to
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newly recruited staff to ensure the sustainability. Such a system for internal technology transfer

among staff should be recommended by Japanese experts within the Project term.

5-3 CONSIDERATION OF FURTHER COOPERATION

As found in the results of the evaluation, EUMP is found still in short of technologies and
capacity to be self-reliant in operation and maintenance of power generation facilities. On the other
hand, there is quite few accumulation of technologies as well as experiences in hydropower generation
field in Cambodia. It is found, therefore, that EUMP would face various difficulties after Project
termination without any potential to obtain proper advice both for upgrading its capacity and for
properly handling various kinds of, sometimes very high technological levels of, trouble shooting, it is,
therefore, anticipated to decrease technological sustainability of the Project activities if left on its own.

Considering this situation, it is recommended to consider further cooperation, in whatever

form, after the completion of the Project.

6. LESSONS LEARNED

6-1 CONSISTENCY OF PROJECTS

The Project was designed in order to effectively utilize the facilities constructed by the
Japanese Grant Aid Project and commenced shortly after the completion of the construction. Not
only construction works but also preparation works in the field of operation and management, though
partly, were carried out even in the construction project, such as obtaining approval as electric power
supplier and consideration of tariff setting as well as management mechanism for EUMP. And the
Project started and has been carried out based on this preparation works. It can be said, thus, that the
whole process from construction to technologies transfer in its operation was implemented in strong
consistency, which is thought as a key to make successful outputs efficiently.

It should be considered to well combine suitable existing schemes in order to confirm
consistency between construction works of facilities and its operation and management for obtaining

sound effectiveness.

6-2 SHARING TECHNOLOGIES AND SKILLS

Japanese experts tried to transfer the technologies and skills to counterpart personnel all at
once by OJT and the technologies and skills were widely shared among EUMP staff, which upgraded
technological capacity of EUMP as a whole and resulted in smooth and sound operation of the power
generation facilities. One of the key conditions for enabling the Project to take this approach can be
found that the technologies transferred through the Project are directly related to the core capacity and
functions of the EUMP staff.

Although it might be rather difficult, in some cases, to pursue similar approach to the Project,
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it should be well considered to design most appropriate mechanism for sharing technologies and skills

within target organizations at project preparation stage.

6-3 ESTABLISHMENT OF EUMP

EUMP was established as an autonomous under the supervision of MIME. This institutional
arrangement enabled EUMP to have an effective management board headed by Director of DIME,
which, in the end, were properly supervised by MIME with sound commitment to the Project. On the
other hand, being an autonomous organization enabled EUMP to have some degree of discretion and
make proper investment for its operation and management.

It should be considered, in case of newly establishing system in the fields public in character

but with some potential to make profit, to arrange similar institution for operation and management.
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ANNEX 1: Projoct Design Matrix (PDM 2)

Project title:  Project for Operation and Maintsnance of the Rural Electrification on Micro—hydropower in Mondul Kiri

Target Area:  Sen Monorom Town
Target Group: Electricity Unit of Mondulkiri Province (EUUMP)
Duration: smber, 2008— March, 2011

P —————————————————————————————————————
Narrative Summary

Ohjectively Verifiable Indicstors

Means of Verification

Important Assumption

Ovarsll Goal
Ta aupply stable slectric snergy to the peaple in San Monorom town

1. Rate of electrified households increased

2 Stable elactricity is supplied in Sen Monarom town throughout the yesr.

1. Statistic data

2. Gustomers List of EUMP

Project Purpose
To establish the mechanism to praperly manage and operate civil work structures. power generation facilities and
transmigsion/distribution facilities within EUMP

1. EUMP can get profit
2. Supplying hours per day increased

1. Recard of electricity at generation site
2. Acgounting report of EUMP

1.The Government of Cambodia provides
palitical and financial support for EUMP to
continue its operation.

2.Peoples in Sen Monorom town are willing to
pay and use the electricity supplied by EUMP.

Outputs

1, Managemant and administration system of EUMP is established and functioning well,

2. Technical guidance for maintenance of civil wark structures including gate, trash rack & penstock is established and
3. Technical guidance for maintenance of power generation facilities is established and functioning well.

4, Technical guidence for maintenance transmission and distribution facilities is established and functioning well.

1. Managemsnt and Administration system;

11Goliection of slectrical bill is appropriately taken in EUMP
1.2Accounting proccdure is appropriately taken in EUMP

2 Regarding civil structures, EUMP has;

2.10peration and maintenance manuals which have been revised based on
the trial run of the facilities in the 15t and 2nd year of operatien,

2.2 Staffs with sufficient knowledge and capacity to operate and maintain
civil structures along the above mentioned manuals.*1

3 Regarding pawer generation activitizs, EUMP has;

3.1 Operation and maintenance manuals which have been revised besed
on the trial run of the facilities in the 1st and 2nd year of operatian.

3.2 Staffs with sufficient knowledge and capacity to operate and maintain
electric generating facilities along the above mentioned manuals.#1

4. Regarding transmission and distribution facilities. EUMP has;

4.1 Operation and maintenance manuals which have been revised based
on the trial run of the facilities in the 1st and 2nd year of eperation.

4.2 Staffs with sufficient knowledge and capacity to maintain transmission
and distribution facilities along the above mentioned manuals *1

1. Record of Lill collection

2. Accaunting report of EUMP

3. O&M record at each generation site

4. Maintenance record of transmission and
distribution facilities

§. Manuals set as indicators

1.Security at all the facility site are gaod
2.No natural disaster happened at the project
site

Activities

1.1To establish the medium and long term business strategy and financial budget's plan

1.2To establish billing system

13T revise and translate the management and admintsiration manuals from English to Khmer

14To conduct the operation and management of the electric facilities by OJT

15Ta record and organize the data, such as customer, energy gensumptien end financial balance etc.

Z of technical guidance for otoivil work

2.1To establish the medium and long term maintanance plan of civil work structures

2.2To revise and transiate the operation & maintenance manuals regarding civil work structures from English to Khmer

Z3To conduct periodi and mai of civil work structures by OJT

2.4To record and organize the data, such as operation record, inspection and maintenance record and accident and trouble report ete..

3 Estab £ . - 1 . . £ {on facili

3.1 To establish thi medium and long term maintenance plan of power generation

3.2To strengthen the qparatien and system of hydrop ['{ ation facilities
3.2.1T0 reviss and translate the operation & maintenance manuals regarding hydropower generation from English to Khmer
facilities by OJT

3.23To record and arganize data, such as operation record, inspection and maintenance record and sccident and trauble repart etc,

3.2.2To conduct periodically i jon and mai of hydi 8

13.3To strengthen the operation and maintenence system of diesel power generation facilities

3.3.1To revise and translate the operation & maintenance manuals regarding diesel power generation from English to Khmer

3.3.2Te conduet i i and of diesel power g facilities by OJT
33.3Ta record and organize the data, such as cperation racord, inspection and maintenance record and accident and trouble report ete..
: of technical suidance for operation and mail of tr ission and
| cistribytion faciin

4.1 To establish the medium and long term plat of transmission and distribution facilities
4.2 To revise and translate the operation & maintanance manuals regarding transmission and distribution facilities from English to Khmer
4.3To canduct periodi i ion and mai of and distribution facilities by OJT

4.4To racord and organize the data, such as aperation record, inspection and maintanance record and accident and trouble report ete,.

Input to the Praject

(Cambodian Sids)
1.Local Cost.

Local cost for the implemsntation of the Project
2. Allocation of necessary counterpart persannel
2.1 Administrative personnel
2.20peration and maintenance personnel

3. Preparation of office spaces and facilitias (for exparts)

(Japanase Sids)

1.Dispatch of Experts

1.1Chief advisor/management and
administration

1.2Civil engineering advisor

1 3Elactrical anginsering advisor

{ 4Hydropower equipment specialist

1.5Dissel power squipment specialist

18T ission and di \gi ing
advisor

2. Provision of Equipment
For the necassity of technical
cooperation activities

3. Counterpart training in third country
and/ or within Cambodia

Precondition
1. EUMP is licensed by EAC

2. Personnel of EUMP devote their every offort to
implement tha project

1. The technical cooperation project will start without|
pause to secure smooth operation the facilities.




AN Annex 2

Evaluation Grid

reason(s) of the delay?

Criteria Evaluation ltems Confirmation Iltems/ Results
Main ltems Sub ltems Methods
Compari | Has the input been Input from Japanese No significant gaps with | - Japanese experts have been dispatched mostly as planned without any problem in
son made as planned? side the original plan, timing. Some adjustments were made on the period of stay in Cambodia due to the
between No significant delay/ needs at site within the planned total length of man/month (m/m) for each expert.
the plan obstacles led by the - Facilities/equipments were provided mostly as planned in quantity as well as in
and the delay, insufficiency, or quality, which have avoided any significant trouble/problem due to the provision of
actual low quality of input facilities/equipment.
inputs/ input from Cambodian Ditto as above - The C/P staff, i.e. EUMP staff, was already employed by inauguration of the Project,
outputs side which enabled EUMP to start operation shortly after the very beginning of the Project
term.

- Power generation facilities, which were provided by Japanese Grant Aid and not the
inputs from Cambodian side, started operation on the same timing of the Project
commencement.

- After inauguration of the operation, EUMP has provided some inputs such as diesel oil
and stationeries with its own budget, while with the budget of EDC after transferring
EUMP to EDC.

Have the outputs No significant gaps with | -The set Outputs have been produced almost as planned, without any significant gap
been produced as the originally set between the plan and the actual.
planned? indicators (the degree to
which the Project is
expected to produce by
the time of the terminal
evaluation)
Is it possible to Ditto as above - The Project sets two indicators for the Project Purpose, i.e. “obtaining profit” and
expect the full “‘increase of hours of electricity supply”. Regarding the former, EUMP attain its target
attainment of the of 10% of profit rate in 2009. In 2010, it would be rather difficult for them to attain the
Project Purpose at target due to less amount of rainfall in the area.  Still, EUMP remains in black in
the end of the Project financial term with profit of last year and deposit accumulated as reserve fund for
period? draught management, which indicates the sound management of EUMP. The latter
indicator as well can be said fully attained with the actual performance of twenty-four
(24) hours a day through a whole year since the inauguration of EUMP.
Process | Has each activity No significant delay in No significant delay, - No significant delay has been found in the progress of each activity.
of been carried out as the progress, compared with the
Activities | planned? If yes, what is the original schedule




SN

Has the Project
adopted adequate
approach for
technology transfer?

If no, which approach is
inappropriate?

How should we modify
it, and is it possible?

No significant delay in
the progress,
Improvement in the
C/Ps’ understandings
and capacity as
expected

- No problem has been found in approach of technology transfer, while no significant
delay found in the progress of the Project. Level of understandings and capacity of
the C/P staff have been steadily upgrading, which contributes to smooth operation of
EUMP.

Is there any problem
in the management
system of the
Project?

Has the monitoring
system been already set
and operated?

Person(s) in charge of
monitoring each activity
has been set,

Format for monitoring
prepared and formally
adopted,

It has been set and
agreed on who and how
to deal with the
monitoring resulits,
Regular meetings held
with participation of
those who are
concerned

The Project covers preparation of necessary recording formats for each activity and
EUMP has been taking as well as compiling records by utilizing those formats.
Operation records of each power station have been taken perfectly, without any lack
of data, since the commencement of operation. Other necessary records such as
fault and event records came to be taken with the instructions from Japanese experts
and under the process of compilation.

The Joint Coordinating Committee (JCC) consisting of the concerned organizations
were held three (3) times till present in which some important issues were discussed
such as approval of manuals in the fields of management and administration,
including revision of tariff and regulation on organization and powers and duties,
operation and maintenance of civil structures, power generation, and
transmission/distribution. The 4" JCC meeting was held during this evaluation
mission and shared and confirmed the present situation and the results of terminal
evaluation of the Project.

Has sufficient and
smooth communication
been made among the
C/Ps and Japanese
experts?

No serious problem led
by lack of/ insufficient
communication,
Progress as planned,
Sufficient support from
the government
provided in financial and
policy term

No serious problem or delay in progress has been found due to lack of/insufficient
communication among the C/Ps and Japanese experts. Communication has been
made sufficiently and smoothly in most cases.

Has the decisions been
made without delay or
obstacles?

Decision-making made
on good timing within /
among the

implementation bodies

Decisions within EUMP have been made smoothly and on good timing in most cases,
which contributed to avoid significant problem in implementation of the Project. No
serious problem has been found on the issue after the transfer to EDC, either.

Has JICA, both
Headquarter and office
in Cambodia, provided
sufficient and on-timing
support for facilitating
the progress of the
Project?

No serious problem or
significant delay due to
lack of support from
JICAside

- No serious problem or significant delay has been found due to lack of support from
JICA headquarter and JICA Cambodia Office.

Have the concerned
organizations functioned
in good communication/
collaboration among
Cambodian side?

Ditto as above

- The concerned organizations of the Cambodian side, i.e. MIME, EDC, EAC, and
EUMP have kept good communication and collaboration through the Project term.




Q)

How is the ownership
of those who are
concerned?

Have the concerned
ministries/organizations
been engaged in the
Project with strong
ownership?

No significant delay in
the progress or serious
obstacle for activities
due to budget matter,
Necessary support has
been provided on time.

- EUMP is the newly-established company at the timing of the Project inauguration with
independent financial system. Therefore, budget for implementing the Project has
been provided not by MIME as the supervising ministry but by EUMP itself.
Regarding after the transfer to EDC, EDC has prepared necessary budget for Project
activities. No significant delay in the progress or serious obstacle for activities has
been found due to budget insufficiency.

Although it was planned for MIME to support EUMP on the occasion of unpredictable
matters arise, e.g. large-scale natural disasters, no such an incident has occurred till
the present.

The implementing
bodies, judging from the
assignment /
employment of
personnel, public
relation activities, and
others

Keen or not in proper
staff assignment in
terms of their number
and their capacity,
Well understanding on
the Project or not,
Quick and proper
responses in
communication and
decision-making

EUMP installed a float type water level measuring gauge to O’'Romis Power Station
with their own budget as supplementary equipment to the one provided by Japanese
side. This case exemplifies their ownership and also recognition of importance of
keeping an eye on water level in order to properly operate power generation facilities.
The C/P staff has been assigned throughout the Project term and participating actively
in the Project activities. They are keen to learn by asking questions and confirming
knowledge about their own tasks in charge.

The Project made necessary discussion with Department of Public Works and
Transportation in relation to the improvement works of National Route 76 as well as
on the access road to O'Romis Power Station

EUMP and JICA Team made a site survey, confirmation and adjustment of the
restraining area from construction together with Department of Tourism regarding the
construction plan of cottages for tourists near O’'Moleng Waterfall.

Routine works have been operated properly in most cases by EUMP.

EUMP can be found equipped with sense of responsibility as electric power supplier,
which are exemplified as their voluntary discussion and negotiation, recognizing its
necessity, with the Provincial Office on the issue of tree trimming.

Has the staff (C/Ps)
been assigned in the
best or favourable
manner to achieve
the Project purpose?

Have sufficient C/Ps
been assigned both in
quantity as well as in
quality for carrying out
the Project activities
effectively?

Staffs are assigned as
planned in number,
No significant delay
/problem due to
inappropriate staff
assignment

The EUMP staff was assigned as planned in number by the commencement of the
Project.

The Project started with shared recognition that it was difficult/almost impossible to
employ staff with some capacity/knowledge on operation and maintenance of power
generation facilities due to the severe scarcity of those human resource in Mondut
Kiri, where is such a mountainous remote area. Thus, the staff was expected to
obtain necessary knowledge/skills through their participation in the Project activities.
They have been found sufficiently keen to learn and obtaining desirable attitude as
EUMP staff as electric supplier which can be exempilified as good recording results
such as operation records of each power station. Their capacity has also been
observed upgrading steadily. As found above, no significant delay/problem has been
found due to inappropriate staff assignment.

- Most of staff, excluding some assigned from DIME, remains at EUMP after transfer of
EUMP to EDC.




Have the concerned
organizations/
individuals committed
themselves
sufficiently to the
Project activities?

Do they recognize the
Project as a useful
support for themselves?

The Project has been
widely known with good
reputation among the
concerned
organizations,

Active public relation
activities such as
information exchange or
plans of joint activities
with other donors and/or
NGOs,

- EUMP staff, i.e. target group of the Project, was found with sufficient recognition of
importance of stable supply of electricity to Sen Monorom town as well as sense of
responsibility as supplier. They have been keen to learn and actively participating in
the Project activities throughout the Project term till present.

The transfer of EUMP to EDC indicates clear recognition of the Royal Government of
Cambodia (RGC) about the effectiveness of EUMP for electrification of the target
area.

Relevanc
e

Is there any other
obstacle/problem for
the progress of the
Project?

Necessity

If yes, what is it?

Consistency with the
needs of the target
areas/ communities in
Cambodia

No other obstacle/problem has been found.

Before the Project started, people in the target area of the Project, i.e. Sen Monorom
town, had been purchasing electricity by paying much higher tariff from unlicensed
private supplier. The supply was very limited in time and unstable at that time.
EUMP has been supplying electricity to them for almost 24 hours a day, excluding the
time for electricity outage though, with much lower tariff than before. Number of
households which made contract with EUMP has been steadily increasing, more than
70% in the target area. Judged from the above mentioned facts, it can be said that
the Project was sufficiently consistent with the needs of the target area/communities.




Consistency with the
needs of the target

group

- EUMP was a newly-established company for operation and maintenance of the power
generation facilities provided by the Japanese Grant Aid and the staff was employed
without qualification of knowledge and capacity on electric power generation,
operation and maintenance of hydropower generation facilities, and the like since
there was found quite few human resource in Mondul Kiri Province, such a remote
mountainous area. Started with almost no basic knowledge/capacity, the Project
contributed a lot for their capacity development, which was found sufficiently
consistent with the needs of the target group.

Priority

Consistency with the
national development
policies of Cambodia

The Royal Government of Cambodia has the policy of promoting rural electrification
as a long-term strategy targeting until 2030 by extending national grid all over
Cambodia. in the Cambodia Energy Sector Policy and Strategy, it is planned to
attain 100%' of electrification by 2030.

Rural Electrification Fund (REF) is established and providing subsidy to electricity
supplier as a supporting organization for rural electrification.

In its Rectangular Strategy declared in 2003, the RGC sets “promotion of
infrastructure building” as one of the four rectangles for development, which mentions
“development of energy sector and extension of electricity network”.

The concerned organizations, i.e. EAC, EDC, MIME, and REF, consisting a working
group for the purpose, have been working on "Draft strategy and development plan for
the development of rural electrification in the Kingdom of Cambodia”. The draft was
in the process of inviting comments on the draft from other ministries at the timing of
the terminal evaluation of the Project. It is planned that the working group is planned
to review and revise comments received from other ministries and to take necessary
procedures for obtaining approve from Minister. This clearly exemplifies the policy of
the RGC to further promote rural electrification.

Consistency with

Japan’s ODA policy
including JICA's for
each target country

JICA sets “Development of social and economic infrastructure” as one of the important
actions for attaining “Realization of sustainable economic growth and stable society”
as one of the priority areas in Cambodia in its “Policy for cooperation to Cambodia”.
The Project was, thus, found sufficiently consistent with JICA's policy.

Japanese Government has been recently putting focus on promotion of renewable
energy development in the field of official development assistance (ODA). This
Project targets upgrading the capacity in the field of hydropower generation, which is
clearly consistent with Japan's ODA policy.

' The strategy set the target as 100% of rural communities in Cambodia to be electrified by 2020 (including electrification with battery). By 2030, it is planned to electrify 70%
of rural households by extending transmission and distribution lines to those households, i.e. with on-grid electricity.




Relevance in
approach/method:

Is the Project useful
enough for
establishing the
mechanism to
properly manage and
operate civil work
structures, power
generation facilities
and transmission
[distribution facilities
within EUMP?

Appropriate or not in its
approach/method of
technology transfer and
the selections of the
target areas in
geographical term
Proper demarcation,
linkage and
collaboration with other
JICA projects being
implemented in the
neighbouring areas and
the results,

If yes, what is the
result?

Applicability of the
approach/method in
other geographical
areas,

No significant
duplication with other
JICA projects,

Active trials/operation of
information exchange
and/or collaboration with
them

In order to attain the Project Purpose, the Project has been carrying out activities for
“support for appropriate institutional arrangement”, “proposal of logical and feasible
tariff system”, “technology transfer on operation of power generation facilities, periodic
inspection and the like”, including the methods of trouble shooting, and “preparation of
guidelines and operation and maintenance manuals in Khmer”, which are the
compilation of the above mentioned technologies. Experiencing all those activities,
EUMP, that was a newly-born organization at the timing of the Project
commencement, has been steadily developing its capacity for proper operation as
electric power supplier.

Selection of target area was found appropriate with its possession of
micro-hydropower generation facilities provided by Japanese Grant Aid. The Project
facilitated effective utilization of those facilities.

The Project was planned to start and actually commenced shortly after the completion
of the construction for the purpose to avoid critical damage of the facilities and also
confirm benefit for the people in the target area. This planning and implementation
was quite appropriate and contributed to obtaining successful results of the Project.
Apart from this Project, JICA has been implementing another project, i.e. “Capacity
Development of Provincial Rural Development in Northeastern Provinces” in the target
area, without any specific collaboration or duplication between the two projects.

The Project had discussion with the constructer of repair works of National Route 76
implemented with Chinese soft loan since the height of road surface was in some
places increased than before and standard for clearance between the height of road
surface and that of transmission/distribution lines got insufficient by the repair works.
EUMP, in the end, solved the problem by removing transmission/distribution lines and
changed the places of power poles in order to meet the clearance standard.

Potential or actual trials/
operation of
collaboration with other
donors’ projects for
gaining multiplier effect

No other donors’ project is implemented in the target area.

Relevance in selection
of target group in their
specialities and scale

Advantaged in technical
and/or physical terms,
Equipped with proper
system for further
transfer and application
of technologies,

Proper administrative
and legal status,
Sufficient staffs in
number

Regarding the capacity of EUMP staff, it cannot be said that they possessed
advantages in technical term due to the severe limitation of human resources in the
target area, as mentioned repeatedly in the preceding part of this report. ~ Still, they
could be found keen to learn and work for the Project throughout the Project term and
none of them left EUMP {ill present excluding the few at the timing of EUMP transfer
to EDC. Therefore, the staff assignment was found mostly appropriate.

In physical term, EUMP was highly advantaged with possession of the power
generation facilities which were provided by Japanese Grant Aid.

Number of staff was found appropriate for the Project implementation.

In Cambodia, there is quite few facility as well as human resources in the field of
hydropower generation. EDC has an intention to develop human resources in this
field seeking possibility to send young engineers for training in other countries
including Japan.




Potential of the Project
outputs to be further
transferred not only to
the target group but also
to the others in need

Mechanism for
technologies transfer
established,

Strong interest for the
Project activities,

High applicability of the
technologies to broader
areas in Cambodia

- EUMP was transferred to EDC in June 2010 and became a branch office of EDC, an
autonomous organization in Cambodia. This transfer enabled EDC not only to utilize
within the set target area of the Project but also to further transfer the technologies
obtained through the Project implementation through EDC’s own training system.
Regarding the O&M manuals prepared by the Project as well, EDC recognizes value
for utilization for other branches in Cambodia.

As mentioned above, EDC has an intention to develop human resources in
hydropower generation field. The technologies transferred through the Project were
found highly applicable to other area in Cambodia.

Relevance in terms of
equity: distribution of
benefits, cost-sharing,
etc.

The technologies and
the outputs of the
Project are open to all
those in need,

No discriminative
limitations set in case of
application

Due to the limited power generation capacity of the facilities provided by Japanese
Grant Aid, the Project started with the limited target beneficiaries corresponding to the
installed power generation capacity. Number of customers are presently within the
set target, which indicates sufficient equity of the Project activities without significant
gap in distribution of benefits among customers.

As for cost-sharing as well, EUMP set its tariff with putting cost for its proper operation
and management as electric power supplier such as overhaul provision and reserve
fund for draught management. This means that necessary cost is shared by all the
customers depending on the amount of electricity each of them uses.

Connecting distribution line with Vietnam is planned and under survey at present.

The tariff in the target area can be highly possibly decreased after the connection with
Vietnam.

Superiority of Japan in
concerned technologies

Experience in similar
support projects,

Rich in experience and
human resources in the
target fields

Japan has much experience in cooperation in the field of micro-hydropower
generation development, e.g. Bhutan and Philippines. Also Japan has been
constructed and operated lots of hydropower plants within the country, which
contributed a lot for the accumulation of knowledge and upgrading technological
capacities from its own long-time experiences in the field.

Effective
ness

Others

Progress in attaining
planned outputs

Have we got significant
changes in the political,
social, economic, and
natural environment
during the Project term,
which have affected,
either positively or
negatively, the Project?

Although the Project had sought possibility to establish a new organization, i.e. EUMP
as an autonomous, it was found rather difficult with long procedures including
obtaining approval from Office of Council Ministers, Prime Mister, and so forth. The
problem was solved by the transfer of EUMP to EDC since EDC is an officially
approved autonomous organization in Cambodia. The transfer also contributes for
strengthening of EUMP capacity to meet the growth of demand for electricity in future.
By transfer to EDC, the target area has got to be connected to power line from
Vietnam, still in the process of preparatory study though. After connecting to
Vietnam, electricity supply can be increased in amount in the target area. In
conjunction with the repair works of National Route 76, population is found growing
rather fast in the target area and EUMP and JICA Team have been anticipating
shortage of electricity in the coming years. It is highly likely that the anticipation of
electricity shortage would be much decreased by the transfer of EUMP to EDC in
conjunction with the plan to connect to Vietnam.

In the target area, tourism has been promoted with rapid increase of tourists and
concerned facilities, e.g. guest houses, information center, and so forth.

(See Annex 3 Achievement Grid for details.)
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Perspective on
achievement of the
Project Purpose by
the end of the

Project period:

To establish the
mechanism to
properly manage and
operate civil work
structures, power
generation facilities
and
transmission/distribut
ion facilities within
EUMP

1. EUMP can get profit

(See Annex 3 Achievement Grid for details.)

2. Supplying hours per
day increased*1

- (See Annex 3 Achievement Grid for details.)

Is there any factor
preventing the Project
from attaining the
Project purpose?

- No specific factor was found to prevent the Project from attaining the Project purpose.

Is there any factor
facilitating attainment of
the Project purpose?

- Bill collection rate of EUMP has been higher than estimated before the Project started,
which contributed to the smooth and healthy operation and management of EUMP as
electric power supplier.

- It became possible for the Project to utilize human resources of EDC who have been
developed through long-time collaboration with EDC in the Project implementation as
well. It contributed a lot especially in removing language barrier between Japanese
experts and the EUMP staff.

Correlations

Are the outputs properly
correlated with the
Project purpose?

- It is highly likely for the Project Purpose to be attained with sufficient outputs produced
by the Project.

Efficienc
y

Achievement of
Outputs

Are the Important
Assumptions set in the
PDM still crucial for
attaining the Project
purpose after attaining
all the set Outputs? Is
it highly likely to be met?

Have the Outputs been
achieved up to the
target level?

Achieved to the level
originally planned for the
period

- It is difficult for power supplier to keep power generation facilities in proper conditions
if the area is not in good safety with frequent severe natural disasters even after
mechanisms are established and capacity developed in each field of “management
and administration”, “civil work structures”, “power generation”, and “transmission and
distribution”. Thus, important assumptions set in the PDM were still found crucial for
attaining the Project Purpose at the timing of terminal evaluation.

- The target area has been in good security condition till present. Regarding natural
disaster, the Project experienced outage of power several times due to lightening, but
there was no case of disaster severely terrify the operation of power generation
facilities. '

(See Annex 3 Achievement Grid for details.)




Is there any factor
preventing the Project
from attaining the
Outputs?

- No specific preventing factor was found.

- There were several cases of changes of the original plan due to repair work for
distribution lines and shift of access path for O'Romis power station both of which
were caused by repair works of National Route 76. Still, those changes did not
significantly prevent the Project from attaining the Outputs.

|s there any factor
facilitating attainment of
the Outputs?

Being same as the promoting factor to attain the Project Purpose, high rate of bill
collection has contributed in budget allocation for necessary activities and found as
promoting factor to produce Outputs as well.

impact

Correlations Have the inputs been No significant delay / - There was not found any significant delay/obstacle in producing Outputs caused by
sufficient for producing | obstacle caused by insufficientfinappropriate inputs. The inputs could be highly evaluated in correlation
the Outputs as planned? | insufficiency / with producing the Outputs.

inappropriateness of
inputs

Timing Have the inputs been Making inputs as - Inputs have been made mostly on good timing along the plan, without any significant
made as scheduled? scheduled, delay/obstacle caused by insufficiency both in quantity and in quality.

Have they facilitated the | No significant delay /
progress of the activities | obstacle caused by
as planned? improper timing of
inputs
Cost Is the Project relevant in | Not too large in financial | - Is it not easy to make a comparison of the total cost with those for the similar projects

Prospect of
Achieving the Overall
Goal:

To improve the living
condition of the
people in Sen
Monorom town

terms of the total cost
even compared with
other similar projects?

1) GDP of Sen
Monorom's citizen
increased

2) Amount of investment
to Sen Monorom
increased

3) Rate of electrified
households increased

scale even compared
with the other similar
cases

in a strict sense, since the costs are rather varied depending on the scales, the
components, and the other factors of the projects.  Still, it can be said that the cost
for the Project is not too large when compared with the cases of micro-hydropower
generation in the Philippine and in Bhutan. The Project is found, therefore, relevant
in terms of the total cost.

- (See Annex 3 Achievement Grid for details.)

Is there any factor that
would potentially
prevent the Cambodian
side from attaining the
Overall Goal?

- No specific preventing factor was found.

Correlations

Does the attainment of
the Project Purpose
take the main role for
attaining the Overall
Goal?

- The Project Purpose was found closely correlated with the Overall Goal.




Are the Important
Assumptions for the
Project Purpose still
crucial for attaining the
Overall Goal? Are
those conditions likely to
be met?

- The two important assumptions set in PDM, i.e. “policy and financial support from the
RGC” and “customers’ willingness to pay of for electricity” were found indispensable
for stable electricity supply, which indicates those two assumptions are still critical to
attain the Overall Goal of the Project.

Both of the assumptions are highly likely to be met.

Unexpected effects

Have we got, or are we
going to get,
unexpected effect of the
Project except the
Overall Goal?

If yes and it is negative,
how is the Project trying
to avoid or reduce it?

Any changes, positive or
negative, when
compared between
before and after the
Project

Due to stable supply of electricity promoted by the Project in conjunction with National
Route 76 repaired with Chinese soft loan, the target area has recently been
developing, especially in the field of tourism. Besides, more and more people are
migrating into Sen Monorom town, i.e. the target area, which is rapidly growing
recently.

Any gaps in degrees of
effect by gender,
ethnicity, or class, either
positive or negative?

Ditto as above

No significant gap was found in degrees of effect, either positive or negative,
disproportionately by gender, ethnicity or class.

Sustaina
bility

Policy and
administrative
aspects

Negative effect other
than the above and the
potential ways to avoid
or reduce it

Will the Project be likely
to obtain policy support
even after its
termination?

No other negative effect was found.

The Royal Government of Cambodia has the policy of promoting rural electrification
as a long-term strategy targeting until 2030 by extending national grid all over
Cambodia. In the Cambodia Energy Sector Policy and Strategy, it is planned to
attain 100%?2 of electrification by 2030.

Rural Electrification Fund (REF) is established and providing subsidy to electricity
supplier as a supporting organization for rural electrification.

"Dratft strategy and development plan for the development of rural electrification in the
Kingdom of Cambodia” is prepared and under necessary procedure to be approved,
which clearly indicate its policy to continue to promote rural electrification.
Regarding the Project, the transfer of EUMP to EDC itself implies the policy support
from RGC to the Project with strengthening sustainability of EUMP in institutional
term.

Have related regulations
and legal system been
well prepared and set
up, or to be prepared
and set up?

Laws and regulations necessary for operating electricity business are enacted, e.g.
Regulations on General Principles for Regulating Electricity Tariffs in the Kingdom of
Cambodia, Sub-decree on Principles for Determining the Reasonable Cost in
Electricity Business, "Electric Power Technical Standards of the Kingdom of
Cambodia” and its bylaws.

? The strategy set the target as 100% of rural communities in Cambodia to be electrified by 2020 (including electrification with battery). By 2030, it is planned to electrify 70%
of rural households by extending transmission and distribution lines to those households, i.e. with on-grid electricity.

i




Institutional and
financial aspects

Has the Project set up
the operational and
managerial mechanism
that is functional enough
to maintain and increase
the effectiveness of the
activities?

- Regarding institutional aspect, EUMP can be expected to upgrade its capacity up to
the minimum but sound leve! of proper operation and management by the termination
of the Project. Added to the results of the Project, the transfer to EDC was found as
a strong promoting factor in the field to strengthen capacity of EUMP further.

- As for civil work structure, power generation, and transmission/distribution, EUMP is
steadily improving its capacity as planned, at least up to the minimum level to supply
stable electricity to the target area. Their capacity was found sufficient to continue
proper operation and management even after the termination of the Project as long as
they have experienced in the Project.

- What should be clearly recognized and mentioned here is that the target level of
technologies set by the Project was set as “the minimum level for stable electricity
supply” since it was started with almost nothing as basic knowledge. There are,
therefore, lots of tasks ahead for EUMP to become “self-reliant” in actual meaning,
with handling any kinds of, sometimes very high technological level of, trouble
shooting on its own.

Has the Project set up
the mechanism to
disseminate useful and
applicable outputs in
wider scale?

- There is no training course or quite few engineers in Cambodia in the field of
hydropower generation. The mechanism, therefore, should be evaluated “not
established” for further dissemination of the technologies transferred through the
Project.

- Still, EDC has an intention to develop human resources in hydropower generation
seeking possibility to dispatch its staff to relatively long-term training in foreign
countries. The target area of the Project possesses hydropower and diesel power
generation facilities, covering relatively small geographical area, being isolated from
other electricity network, all of which show strong potential of the area to be utilized as
a training site for young engineers in Cambodia. That is one of the ways to
disseminate the technologies transferred through the Project.

Has the implementing
body prepared its
long-term and
short-term plans
containing the utilization
of the Project outputs?

- EUMP prepared its own mid/long-term plans for management and administration and
maintenance of facilities, which has been reviewed and revised till present.
- EDC also has its own necessary business plan.

Has the Project
obtained good
ownership of the
concerned people?

- EUMP has been working as only one electric power supplier in the target area where
was electrified before the Project. This background of EUMP was found contributing
to make its staff possess strong sense of responsibility for stable supply of electricity to
the target area. The staff has been mostly active in their participation in the Project
activities with keeping necessary records for operation of power generation facilities by
being instructed by the Project. The ownership of EUMP was, from the above
mentioned facts, evaluated as relatively high.

- EDC also highly evaluates the results of the Project and shows strong commitment to
the management of EUMP.




Has the Project been
allocated sufficient
budget for the activities?

- EUMP prepared its own financial plan in the Project and has been accumulating

experience in allocating and disbursing budget in line with the plan.  Technology
transfer has been carried out on the methods how to set proper tariff enough to cover
necessary cost.

After transfer to EDC, EUMP follows the budget system of EDC, so some changes
would occur compared with the ways adopted in the Project.

- It is quite important to avoid delay of activities due to delay of budget aliocation in

order to keep stable suppiy of electricity, to which sufficient attention should be paid
even after the Project completion.

Can the Project
activities expect further
increase in its budget?
How can it be?

EUMP as well as EDC are independent in financial term and can allocate necessary
budget on their own as long as they obtain profit by appropriate operation and
management. it was found highly possible for EUMP to continue proper operation
and management with the mechanism and the human resources both of which have
been developed by the Project.

The billing system of EUMP pursues equity in tariff setting with no exemption and no
exception, inciuding households and public organizations in order not to “distort” the
system. This system enables EUMP to collect most of the cost it spent and allocate
necessary budget to its activities.




Technical aspect

Are the technologies
transferred by the
Project highly practical
and applicable in
Cambodia?

1

The Project has tried to set several steps of knowledge/skills to be transferred to
EUMP staff depending on their capacity levels at each timing since EUMP was a
newly-established company with newly-employed staff with quite little capacity as
electric power supplier. In other words, the Project started from the very basic level
of technologies for hydropower generation and electricity supply and improved the
C/P capacity step by step. It can be clearly said that the technologies transferred by
the Project can be highly applicable to other geographical area in Cambodia as well,
As for practicality of the technologies, the Project has been carrying out OJT as a
main portion of its activities, EUMP has been operated by iis staff without any
significant accident, and the system was established in line with the concerned law,
regulations and rules in Cambodia, all of which contributes to increase practicality of
the transferred technologies. Thus, practicality was evaluated as sufficiently high.
Operational cost of hydropower generation facilities are low if it can obtain sufficient
river flow, and it can be said that the more hydropower generation facilities are
operated, the less it costs for its operation, which results in low tariff for customer.
Therefore, the possibility was found extremely low for the provided facilities to
become out of use after connecting to the electricity network of Vietnam.

Still, in order to keep operation and maintenance of EUMP highly sustainable, further
upgrading of know-how, technologies and skills is definitely necessary for EUMP.
The Project prepared the very basis for EUMP to develop their own capacily as
electric power supplier. It means that there are quite few who can handle any kinds
of trouble shooting on their own.  Thus, there is rather high possibility for EUMP to
experience many difficulties in operation of power generation facilities especially in
case of troubles EUMP has not faced by the completion of the Project.

Apart from the above, it is necessary for EUMP to obtain other technologies than
those learned through the Project till present in order to operate facilities and continue
stable power supply to customer after connecting to Vietnam, since situation must be
changed from the present one in which EUMP is the only one supplier and the
electricity network is totally isolated from other networks.

Has the Project already
utilized or newly set up
the mechanism for
further dissemination of
the transferred
technologies?

Mechanism to provide
training, technologies,
and (earning materials
to those concerned

The Project does not cover dissemination activities of the concerned technologies to
those outside the Project nor establishment of mechanism for dissemination either.
Still, the Project prepared O&M manuals in each concerned field and instructed the
C/P staff to keep necessary records with preparation of recording formats, which has
resulted in proper compilation of data and records. Those data and records can be
used as teaching materials of usefulness and value for further dissemination of
technologies. EDC shares the same idea to utilize the manuals in other branches in
Cambodia.

Have the collaborative
linkages been
developed among the
concerned institutions?
Has it got favourable
prospect on it?

v

The collaborative linkages has been kept between the concemed organizations in
Cambodian side and EUMP throughout the Project term till present, which can be
highly expected to last even after the Project completion.




Can it be highly
expected that the C/Ps
will continue to work for
the C/P institutions even
after the Project
finished?

- Most of the C/P staff remain working for EUMP even after the transfer to EDC, though
a part of the C/P staff have left EUMP, most of who were those assigned from DIME,
and they keep engaged in the Project activities as EDC staff. As for their salary,
EDC promised to keep the previous standard for the first several years. They can be
highly expected to remain working for EDC Mondul Kiri.

Have the provided
equipment been
properly treated and
utilized for the Project?

Records of maintenance
and use kept,
Assignment of persons
in charge of
maintenance of each
equipment

Mechanism has been set for maintenance of equipment with the assignment of
person in charge and record-keeping system within EUMP. It was, therefore, found
mostly appropriate in maintenance of equipment.

Social, cultural and

Has the Praject been

No negative impact was found disproportionately put on the socially vulnerable such

environmental carried out in the as women and the poor due to the implementation of the Project.  Thus, no specific
aspects sensible manner to the factor was found decreasing sustainability of the Project activities due to insufficient
socially vulnerable such consideration to the issue.
as women and the
poor?
Has the Project made - Regarding environmental impact, the Project, even before its inauguration since the
weil consideration to the construction period supported by Japanese Grant Aid Project, has been paying
environment issues to sufficient attention to the issue. No negative factor was found to decrease
maintain its sustainability of the Project activities due to insufficient consideration to the
sustainability? environmental issue.
Others Any other factors which - No other factor was found to decrease sustainability of the Project.

decrease sustainability
of the Project




Annex 3

Achievement Grid

Criteria

Evaluation Iltems

ISource of Info.

Results

Activities

1.1To establish the medium and long

term business
financial budget's plan

strategy and

Mid/long-term
Financial plan

strategy,

-Mid/long-term strategy and financial plan were drafted by April 2009 and approved in June 2009 at
the 2™ Joint Coordinating Committee (JCC) of the Project.

-The midfllong-term strategy has the feature as “rolling plan” which should be reviewed and revised,
if necessary, by comparing the results of the year and the prospect for the coming years. The one
for the first year was prepared mainly by JICA Team and simuitaneously utilized for transferring
concerned technologies/skills to EUMP C/P staff. Although they themselves were to review and
revise the strategy in the second year of the Project, it became unnecessary due to the transfer of
EUMP to EDC on 8" June 2010, since EDC has its own management strategy covering the whole
structure of the company including EUMP.

-In the financial plan, target rate of return was set at 10% for EUMP. Beside it, JICA Team has
been estimating, for EDC/EUMP’s reference, tariff for for “after connecting to and starting purchase
of power from Vietnam.

1.2To establish billing system

Documents showing
process as well as results
of designing and
establishing billing system,
Records of operation of the
system, agreement
between Cambodian side
and Japanese side on the
newly introduced system,
other concerned
documents

-Draft design of billing system was prepared by March 2009 based on the results of operation and
management of EUMP for the first three (3) months of its operation and actual demand for
electricity in the target area. Shortly after the preparation, the Project started operation of the
system on a trial basis. On the occasion of the 2™ JCC held in June 2010, the set tariff was found
sufficiently relevant and approved, which gave a go for EUMP to apply to Electricity Authority of
Cambodia (EAC) with the tariff.

- Tariff of EUMP is calculated by putting some amount for overhaul provision for facilities/equipment,
instead of depreciation cost, as well as reserve fund for draught management onto power
generation cost.

-The tariff, after the revision in January 2009 based on the results of the hearing to the Provincial
Office and the pubilic in the target area, had been applied tentatively until being approved in the 2"
JCC in June 2009. Every time to revise the tariff, EUMP discussed EAC with data of actual
demand and financial situation at that time.

1.3To revise and

translate

the

management and administration
manuals from English to Khmer

Records of preparing and
revising the manual for
management and
administration, the manual
itself (in English and in
Khmer)

-EUMP was newly established company when the Project started without sufficient arrangement of
its own regulations/rules, set tariff, business processing system, and so forth, which was clearly
shown in the baseline survey carried out in December 2008. Recognizing this fact, JICA Team
took a lead in making institutional arrangement of EUMP during the 1% year of the Project and
reviewed and revised the set system in order to fit the operation results as well as the staff's
technical levels. After coming through this process, the manual for management and
administration that includes guidelines and regulations of EUMP was prepared in December 2009.
The manual was translated into Khmer.

-On 8" June 2009, EUMP was officially transferred to EDC. After the transfer, EUMP came to be
expected to follow the regulations of EDC, which is in the process of applying the same regulations
to the whole company including EUMP.




1.4To conduct the operation and
management of the electric
facilities by OJT

Records of operation,
management, and
maintenance of each
facility / equipment, Project
reports

-On-the-Job Training (OJT) has been carried out on work flow preparation for labor management,
procurement, and the like for the staff of M&A department so as for them to support smooth
operation of power generation facilities.

-M&A department is equipped with the group of staff who are in charge of personnel and labor
affairs, inventory control and procurement, to whom JICA Team provided lectures in conjunction
with OJT on preparing and filling in staff attendance sheet, inventory book for facilities/equipment,
estimating demand for diesel oil and purchasing it, and so forth.

1.5To record and organize the data

Concerned data, record,
and Project reports

-Necessary formats for management and administration of EUMP such as customer book, journal,
ledger, inventory of facilities/equipment were prepared and utilized for accumulation of concerned
data.

-EUMP organized those data regarding customer, quantity of distributed electricity, revenue and
expenditure by analyzing and evaluating them.

2.1To establish the medium and long
term maintenance plan of civil
work structures

Mid/long-term
maintenance plan of civil
work structures

- Midflong-term maintenance plan of civil work structure was prepared and approved in the 2™ JCC
held in June 2009, though the plan has not sufficiently fit the business resuli of EUMP due to the
lack of data at the timing of the planning, i.e. shortly after the commencement of operating the
concerned facilities. The plan, therefore, will be reviewed at the timing of the Project termination
after accumulating the results of operation for the purpose to make the plan more correspond to the
actual situation of EUMP and the target area. EUMP is to revise the plan, if necessity is found.

22To revise and translate the
operation & maintenance
manuals regarding civil work
structures from English to Khmer

Records of preparation/
revision of the Q&M
manual, the manual itself
(in English and in Khmer)

-Q&M manual prepared in the soft compenent of the Grant Aid Project was reviewed and revised to
fit more to the business implementation status of EUMP, levels of staff's capacity, and the natural
conditions of the target area through the year, and translated into Khmer. The final draft was
approved by the JCC at the 3¢ meeting held in February 2010.

-The approved version is now under the process of reviewing by EDC to confirm if further revision is
necessary in conjunction with the transfer to EDC.

2.370 conduct periodically inspection
and maintenance of civil work
structures by OJT

Project reports, inspection
and maintenance reports

-Recording formats, e.g. for repair and inspection records, were prepared and the C/P staff applied
them in OJT. For the first year, the Project placed an emphasis on developing the C/Ps' basic
knowledge through OJT by focusing on the essential skills required to maintain and control the
hydro electric power stations. JICA Team utilized patrol duties for the OJT that included guidance
regarding minor road repair, monitoring and repair of siopes, and emergency and rainwater
drainage measures.

-Regarding to clearing trash from screen, training was provided to the C/P staff in the soft
component of the Grant Aid Project and the screen has been kept clean by cleaning made three
time a day at the same timing of checking water leveling. As for operation of power generation
facilities, JICA Team provided instruction to the C/P staff on checking water level in the water tank
constantly in order to avoid fatal damage of the power generation facilities caused by aeration of
penstock due to the decrease of water level of the tank.

2.4To record and organize the data

Concerned data, record,
and Project reports

-Annual data in the concemed fields, such as measurement of flow rate, operation and repair, and
troubleshooting records, has been compiled and analyzed.

-JICA Team, while preparing recording formats and manual for measurement, compiied data and
frequency, e.g. water level of intake weirs and that of head tank, which are necessary for operation
of hydropower generation facilities. Data on the levels of intake weirs and head tank has been
recorded three times a day and digitalized in excel file after preparation of recording formats in
February 2009. Measurement methods of flow rate have been instructed several times, but a part
of the C/P staff has not reached to sufficient understanding. Thus, the training has been
repeatedly carried out on the issue.




3.1To establish the medium and long
term maintenance plan of power
generation

Mid/long-term
maintenance plan of power
generation

-Mid/long-term maintenance plan of power generation was drafted in April 2009 and approved in the
2" JCC held in June 2009. The plan does not reflect completely the operational status of EUMP
due to the scarcity of data, i.e. only for six (6) months after starting operation. Thus, it should be
reviewed and revised, if found necessary. Until the present, necessity has not been found without
any significant gap between the plan and the actual.

-The plan is to be reviewed and revised based on the corresponding plan, including rules and
regulations, of EDC, when necessity arises.

3.2To strengthen the operation and mai

ntenance system of hydropower generation facilities

3.2.1To revise and translate the
operation & maintenance manuals
regarding hydropower generation
from English to Khmer

Records of preparation/
revision of the O&M
manual, the manual itself
(in English and in Khmer)

-The Project reviewed the O&M manual that was prepared in the software component of the Grant
Aid Project and totally revised it to fit to the business implementation status of EUMP, levels of
staff's capacity, and the contents and the progress of the OJT provided by the time. The final draft
was approved by the JCC at its 3¢ meeting held in February 2010. The completed version was
translated into Khmer.

-The O&M manual is under review and revision in line with the contents of EDC manuals. It is
confirmed that the manual prepared by the Project would be accepted in principle, though some
addition should be made about operation and maintenance regarding to the connection of the
transmission line between EUMP and Vietnam.

3.2.2To conduct periodically
inspection and maintenance of
hydropower generation facilities by
oJT

Project reports, inspection
and maintenance reports

-JICA Team provided instructions in conjunction with the OJT to the C/P staff on periodic inspection
and maintenance, through which the C/P staff could experience in disassembly inspection and
other maintenance methods for the first time. This experience provided the C/P staff with the
occasion to see and confirm the structure and the basic functions of the facilities/equipment and
improved their capacity for operation and maintenance of hydropower generation facilities,

-Periodic inspection has been conducted twice a year in the 1%t year of the Project term, which
found no significant problem with defect or malfunction both for control and protection system and
for hydropower generation facilities. In addition, recording sheet with management value and
notes was prepared and utilized for daily patrol and weekly inspection (twice a month).

- There was only one case of big repair of speed charger unit at O’'Moleng power station (April 2009)
for the 1% year of the Project with several minor repair such as readjustment of speed meter and
repair of damage of servo-motor control cables. No significant fault/repair has been
found/conducted in the 2™ year of the Project.

-There were many cases of the emergency shutdown of machine under the influence of
transmission line fault due to disaster such as lightning and/or strong wind and rain. JICA Team
has instructed the recovery procedure in OJT in order for EUMP to take proper procedure for
recovery on its own, to some extent though, when JICA team was not stationed at site.
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3.2.3To record and organize data

Concerned data, record,
and Project reports

- Data on operation and maintenance, fault and event, repairing, and spare parts has been recorded
and analyzed through a year.

-Record of operation of each power station and river inflow has been taken and compiled almost
perfectly since the commencement of the operation.

-EUMP has made a “River inflow (cm) and Output Curve (kW)” based on the accumulated data for a
year under JICA Team'’s advice. The curve enabled the operators to adjust the output in
accordance with the actual inflow and prevent emergency trip of turbine generator due to decrease
of water level. Instruction and OJT were provided to EUMP staff on how to change and adjust
Guide Vane in accordance with river inflow.

-Fault and event record sheet was prepared and instructed to be utilized at each power station.
Recording habit has been obtained by the C/P staff and every fault and event has been recorded
since then. Work procedure and plan were proposed by JICA Team at the timing of the 2™
periodic inspection and prepared and carried out by EUMP on its own since the 3 periodic
inspection.

3.3To strengthen the operation and mai

ntenance system of diesel po

wer generation facilities

3.3.1To revise and translate the
operation & maintenance manuals
regarding diesel power generation
from English to Khmer

Records of preparation/
revision of the O&M
manual, the manual itself
(in English and in Khmer)

-0O&M manuals regarding diesel power generation were reviewed by comparing the contents with
the actual situation of EUMP, revised and translated into Khmer.

-As for the revision associated with the transfer to EDC, the situation is the same as the one for the
manuals regarding hydropower generation facilities (see 3-2-1).

3.3.2To conduct periodically
inspection and maintenance of
diesel power generation facilities by
oJT

Project reports, inspection
and maintenance reports

-JICA Team provided instructions in conjunction with the OJT to the C/P staff on periodic inspection
and maintenance, through which the C/P staff could experience in disassembly inspection and
other maintenance methods for the first time. This experience provided the C/P staff with the
occasion to see and confirm the structure and the basic functions of the facilities/equipment and
improved their capacity for operation and maintenance of diesel power generation facilities,

-There was only one case of repair of the packing which had caused starting failure of auxiliary
compressor due to water contaminated inside of compressor for the 1* year of the Project. For
the 2™ year, there was a case of fault in starting diesel engine due to malfunction of starting air
valve (auto) but EUMP staff inspected and repair the valve. No major repair has not been found
necessary.

3.3.3To record and organize the
data

Concerned data, record,
and Project reports

-Data on operation and maintenance, fault and event, repairing, and spare parts has been recorded
and analyzed through a year.

-All the faults and the repair have been recorded in “Event Records”.

-Fault and event record sheet was prepared and instructed to be utilized at each power station.
Recording habit has been obtained by the C/P staff and every fault and event has been recorded
since then. Work procedure and plan were proposed by JICA Team at the timing of the 2m
periodic inspection and prepared and carried out by EUMP on its own since the 3" periodic
inspection.

4.1 To establish the medium and long
term plan of transmission and
distribution facilities

Mid/long-term
maintenance plan of
transmission and
distribution facilities

-Mid/long-term plans concerning transmission/distribution facilities were formulated and approved in
the 2™ JCC meeting held in June 2010. The plans had not reflected sufficiently the operational
records of EUMP since they were prepared shortly after the commencement of EUMP operation
with data of only for six (6) months. The plans, therefore, are to be reviewed and revised on
occasion of significant change(s) of facilities and others in order to make them fit to the actual
situation of EUMP, e.g. on the occasion to start operation of purchasing electric power from
Vietnam.
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4.2 To revise and translate the
operation & maintenance manuals
regarding  transmission  and
distribution facilities from English
to Khmer

Records of preparation/
revision of the O&M
manual, the manual itself
(in English and in Khmer)

-The Project reviewed the O&M manual that was prepared in the software component of the Grant
Aid Project, totally revised it to fit to the business implementation status of EUMP, levels of staff
capacity, and the contents and the progress of the OJT provided by the time. The final draft was
approved by the JCC at the 3¢ meeting held in February 2010. The completed version was
translated into Khmer.

-The manuals were reviewed and revised in line with the contents of EDC rules in July 2010 and
translated into Khmer in August 2010.

4.3To conduct periodically inspection
and maintenance of transmission
and distribution facilities by OJT

Project reports, inspection
and maintenance reports

-The OJT was conducted on operation and maintenance of transmission/distribution facilities
through experiencing accident recovery, repair and maintenance, and connecting distribution lines
to customers, which resulted in improving basic knowledge and skills of EUMP staff in this field.

-Operation and maintenance work of transmission/distribution lines in the target area was found
more difficult than estimated through the experience obtained in the 1% year of the Project. It is
mainly due to weather peculiar to the locality, i.e. strong wind and dust in dry season and lightening
storm in rainy season, all of which negatively influence on transmission/distribution facilities. JICA
Team recognized that experience just for one (1) seasonal cycle was not enough to upgrade the
EUMP staff capacity for making appropriate trouble shooting on their own and decided to continue
the OJT on the issue in the 2™ year as well.

-Due to their special characteristics of being installed outdoors and throughout the central district of
Sen Monorom town, which constitutes the service area, the transmission/distribution facilities
cannot, even if newly instalied, take complete preventive measures against facility accidents such
as damage resulting from thunderstorms and other natural phenomena, or from traffic accidents or
other acts of negligence by the general public. Also, since facility accidents often led directly to
customer outages, rapid cause investigation and emergency recovery was required. Accordingly,
OJT relating to accident response methods enabling EUMP to proceed with accident recovery to
the extent of its own ability even when the JICA mission members were absent was implemented
and the follow-up OJT was conducted at appropriate occasions during subsequent Field Work in
Cambodia. Also, since most transmission/distribution operations — especially accident recovery —
involved risk of electric shock, falls, and other hazards, whenever the opportunity has been arisen,
education in safety awareness has been implemented via OJT, adopting the approach that the
most important thing was to assure the safety of the public and of EUMP staff.

-Guidance for proper management of spare parts and tools was given to EUMP staff by showing
and instructing to utilize exemplary control charts.

4.4To record and organize the data

Concerned data, record,
and Project reports

-Data on operation and maintenance, fault and event, repairing, and spare parts were recorded and
analyzed through a year.

-EUMP staff obtained basic understanding on necessity of the data recording and taking records
almost perfectly, e.g. repair/inspection records, accident response records, and others through
instruction and training provided by JICA Team. Proper compilation of data is to be continuously
instructed for the rest of the Project term in order for EUMP staff to share those records and
information.




Output 1

Management and
administration  system
of EUMP is established
and functioning well.

Indicators

Source of Information

Results

1.1Collection rate of
electrical bill
increased *1

Data and records on
collection of electrical bill

-Guidance and instruction has been provided to EUMP staff on establishing the billing system and
its application since the commencement of the Project, which resulted in sufficiently high level of
collection rate of electrical bill, i.e. 97% on average. This clearly shows the appropriateness of the
system and the efficiency of the operation.

-The capacity of EUMP staff on administrative matters has steadily been improved by repeated
sequences of business processing such as metering (power consumption measurement), billing,
collecting bills, and tallying.

1.2Accounting
procedure is
appropriately taken
in EUMP

Accounting  report  of
EUMP

-Monthly income statements have been prepared properly and annual financial report to MIME was
prepared at the end of the last year.

Output 2
Technical guidance for
maintenance of civil

work structures
including gate, trash
rack &  penstock is
established and

functioning well.

Indicators Source of Information Results
2 Regarding civil | Records of preparation/ | -The first version of O&M manual was prepared in English and Khmer for civil structures considering
structures, EUMP [ revision of the O&M | operation records obtained through OJT.
has; manual, the manual itself
2.10peration and | (in English and in Khmer)
maintenance
manuals which

have been revised
based on the trial
run of the facilities
in the 1st and 2nd
year of operation.




&

2.2 Staff with sufficient
knowledge and
capacity to operate
along the above
mentioned
manuals.*2

Evaluation results
conducted by JICA Team
in conjunction with
self-evaluation of the
concerned staff,

Records and data on
capacity development
activities in the concerned
field

-Hands-on experience was acquired regarding flow measurement, trash clearing at the intake,
repair of drainage of road and the like.

-The results of self-evaluation by EUMP staff in this field show more or less same level of their
capacity. That can be considered mainly due to the fact that most of them did not have any basic
knowledge about electricity and hydropower generation when they got employed by EUMP and
have been provided with instruction and training in group.

-Most of the C/P staff answered “confident” in operation of the gate, removing trash on the screen,
conducting water level and flow measurement and calculating flow rate and the like. Regarding
the gate operation and trash clearing, no problem is found in their capacity. As for reading the
water mark as well, all the concerned staff became capable after one (1) year experience of the
Project. About flow measurement, part of the staff are found still insufficient in their understanding
of the procedures, while most of the staff understand how to measure the level.

-In regard to patrol and checking, the staff are found still insufficient their understanding on
systematic patrol and checking methods with using check-sheets, though they have come up to the
level of going to the site, detecting irregularities, and conducting minor repair works on their own.
JICA Team has been, therefore, providing instructions and trainings for them to obtain checking
and recording habit along with the manual by starting from learning the contents and frequency of
patrol and checking work.

Output 3

Technical guidance for
maintenance of power
generation facilities is
established and
functioning well.

Indicators

Source of Information

Results

3 Regarding
generation
activities;

3.1  Operation and
maintenance
manuals

power

Records of preparation/
revision of the O&M
manual, the manual itself
(in English and in Khmer)

-The first version of O&M manual was prepared in English and Khmer for power generation
considering operation records obtained through OJT.
-Revision works are under way for fitting the manual to EDC regulations/rules.




3.2 Staff, as mentioned
above

Evaluation results
conducted by JICA Team
in conjunction with
self-evaluation of the
concerned staff,

Records and data on
capacity development
activities in the concerned
field

-The C/P staff has been learning how to operate power generation facilities and how to record
necessary data through obtaining hands-on experience of operation at normal times. As for
inspection and repair methods, the staff has obtained knowledge and deepened understanding on
the functions and special feature of each facility/equipment through handling experience of periodic
inspection made every six (6) months.

-In the self-evaluation, most of the concerned staff gave themselves similar evaluation with
relatively high score for operational skills. 1t can be considered mainly due to the fact that they
have been learning and trained in a group with focus on operational skills in the 1% year of the
Project. Evaluation results by JICA Team is found lower than their self-evaluation, especially on
the issues such as formulation of mid/long-term maintenance plan, and understanding of drawings
and sequences on which JICA Team has been providing guidance in the 2™ year as well.

-Operation record and fault and event record, including quick report, has been perfectly made and
digitalized into excel file, which can be utilized for technical transfer to the staff. Work procedures
and plan were prepared in June 2010 and started to be applied at the timing of the 3™ periodic
inspection. Added to the above, the staff has learned procedures of disassembly of facilities to
the satisfactory level.

-1t can be said that technologies transfer has been completed for recovering the first step trouble.
Presently, the Project is at the stage of improving the staff's theoretical understanding such as on
reading line diagrams and block diagram for sequence which is crucial for stable operation,
maintenance, and trouble-shooting of power stations. The staff is obtaining basic knowledge on
those issues and can be expected to complete learning the minimum necessary level of theories.

Output4
Technical guidance for
maintenance

transmission and
distribution facilities is
established and

functioning well.

Indicators

Source of Information

Results

4. Regarding
transmission and
distribution facilities,
EUMP has;

41 Operation and
maintenance

Records of preparation/
revision of the O&M
manual, the manual itself
(in English and in Khmer)

-The first version of O&M manuals concerning transmission/distribution facilities were prepared in
English and Khmer considering operation records obtained through OJT.

-EDC reviewed the EUMP manual in this field to clarify points for further revision along with EDC
rules and regulations after the transfer of EUMP to EDC. The results were compiled into the
revised version (in English) of the O&M manuals in July 2010 and translated into Khmer by the
C/Ps from EDC in August 2010.

manuals
4.2 Staff, as mentioned | Evaluation results | -Basic capacity was obtained by the C/P staff through OJT on inspection and maintenance as well
above conducted by JICA Team | as accident recovery, which were shown in the operational records of EUMP.

in conjunction with
self-evaluation of the
concerned staff,

Records and data on
capacity development
activities in the concerned
field

-Map of tree contacting locations was prepared based on distribution line location map and EUMP
has been conducting regular patrol and necessary trimming of trees before their contacting
distribution lines. Thus, regular maintenance is being conducted by EUMP.

-Technology transfer on calculating transmission/distribution loss was conducted in the 1% year of
the Project. It was found appropriately calculated along with the manual and data was accurate
when checked in May 2010.

-JICA Team is presently instructing the C/P staff to properly compile accident records of distribution
lines, i.e. those in 2009 and 2010, which is to be completed by the completion of the Project.

Project Purpose :
Description

Indicators/Expected
Results

Source of Information

Evaluation




To establish the
mechanism to properly
manage and operate
civil work structures,
power generation
facilities and
transmission/distributio
n facilities within EUMP

1. EUMP can get profit

Accounting report  of
EUMP

-EUMP achieved 14% of profit rate in 2009. Connection fee, deposit, and depreciation cost are
not included as profit in the calculation. In order to make proper comparison with the data of last
year and also the target set at the beginning of the Project, it is necessary to apply the same
method of calculation, therefore, the terminal evaluation adopted the above method in calculation
for 2010 as well.

-As for 2010, amount of rainfall is found quite little during rainy season compared with the average
in the whole Mekong River basin with 4.5 meter and 8 meter of water level at Kampong Cham in
June respectively for this year and the average. Thus, it is rather difficult for EUMP to make the
same level of profit as the last year due to the decrease in hydropower generation and, on the
other hand, the increase in consumption of diesel oil for diesel power generation.  Still, it can be
expected for EUMP to remain in surplus by utilizing its accumulated profit last year and reserve
fund for draught management.

2. Supplying hours per
day increased*1

Operation records of each
power generating facility

-Basically, except power outage due to periodic inspection of facilities and accident recovery,
customers can use electricity for twenty-four(24) hours a day (99.1% as of ™ January 2010), while
they only obtained electricity several hours a day before inauguration of EUMP. Rate of electricity
supply hour is 99.7% for the last eight (8) months from 21 January to 20" August 2010.




Overall Goal

To improve the living
condition of the people
in Sen Monorom town

1. Rate of electrified
households increased

Statistic data

-Rate of electrified households rapidly increased just after the commencement of power supply by
EUMP and keep slow but steady increase till the present.

Targets estimated at BD*' Results*?
No. of | No. of | Rate No. of | No. of | Rate | others
HHs electrified HHs electrified | (estim
HHs HHs ated)
Before power | 1,264 448 35% Dec. 2004
supply (BD survey)
(Ditto) 1,560 465 30% i Sep. 2008
’ (start power
supply)
After 1 year 1,327 928 70% 1,645 1,180 72% | End of Now.
2009
After 2 years 1,383 996 72% 1,710 1,275 75% | End of Aug.
2010 (after 1
year and 10
months)
After 3 years 1,410 1,043 74%

*1: Data for “Before power supply” in this column is not the estimated but the actual number which
was counted in the BD survey.

*2: No. of households (HHs) “after 1 year” and “after 2 year” were estimated by multiplying the data
in Sep. 2008 by the actual growth rate, i.e. 5.5%. Therefore, the rates of electrification for the
corresponding time points are the estimated figures.

- The number of customers of EUMP and their demand for electricity have been increasing slowly

but steadily.

+ Number of electrified households (21* October 2008, at the timing of the commencement of
distributing electricity) : 465 with maximum electric power a day of 60kW and amount of used
electricity per day of 773kW
Number of electrified households (21% October 2009, one (1) year after the commencement of
distributing electricity) : 1,165 with maximum electric power a day of 290kW and amount of
used electricity per day of 3,825kW
Number of electrified households (2™ January 2010) : 1,194 with maximum electric power a
day of 390kW and amount of used electricity per day of 4,067kW
Number of electrified households (20'h August 2010, after a year and ten (10) months) :
1,269with maximum electric power a day of 364kW (the maximum till now:412kW 2010/5/14)
and amount of used electricity per day of 5,104kW (the maximum till now:5,982kW 2010/5/14)

2. Stable electricity is
supplied in Sen
Monorom town
throughout the year.

Customers List of EUMP

-As found above, the customers of EUMP can purchase electricity aimost 24 hours a day through
the year.




ANNEX 4: Dispacth of Japanese Experts

Assignment Name No. Period in Cambodia day | Note
Chief Advisor/Management Koji MISHIMA 1 16-Dec-08 ~ 28-Feb-09 75
2 15-Mar-09 ~ 24-Mar-09 10
3 7-Jun-09 ~ 26-Jun-09 20
4 16-Nov-09 ~ 7-Dec-09 22
5 11-Feb-10 ~ 28-Feb-10 18
6 26-May-10 ~ 9-Jun-10 15
7 19-Sep-10 ~ 8-Oct-10 20
8 Nov-10 ~ Nov-10 15 Plan
9 Feb-11 ~ Feb-11 20 Plan
total 215
Administration Tetsuro TANAKA 1 9-Dec-08 ~ 19-Dec-08 11
2 15-Mar-09 ~ 24-Mar-09 10
3 14-Jun-09 ~ 23-Jun-09 10
4 25-Nov-09 ~ 4-Dec-09 10
5 19-Feb-10 ~ 28-Feb-10 10
6 7-Sep-10 ~ 16-Sep-10 10
7 Feb-11 ~ Feb-11 10 Plan
total 71
Civil Engineering Takahito OIKAWA 1 9-Dec-08 ~ 23-Dec-08 15
2 1-Feb-09 ~ 15-Feb-09 15
3 7-Jun-09 ~ 26-Jun-09 20
4 1-Sep-09 ~ 30-Sep-09 30
5 28-Nov-09 ~ 27-Dec-09 30
6 18-May-10 ~ 1-Jun-10 15
7 20-Sep-10 ~ 6-Oct-10 17
8 Dec-10 ~ Dec-10 13 Plan
9 Feb-11 ~ Feb-11 15 Plan
Total 170
Electric Generation Yukitaka HIRAGA 1 9-Dec-08 ~ 23-Dec-08 15
2 11-Jan-09 ~ 9-Feb-09 30
3 27-Mar-09 ~ 25-Apr-09 30
4 24-May-09 ~ 20-Jun-09 28
5 12-Nov-09 ~ 8-Dec-09 27
6 17-Feb-10 ~ 26-Feb-10 10
7 27-May-10 ~ 25-Jun-10 30




ANNEX 4: Dispacth of Japanese Experts

Assignment Name No. Period in Cambodia day | Note
Electric Generation Yukitaka HIRAGA 8 31-Jul-10 ~ 14-Aug-10 15
9 25-Sep-10 ~ 14-Oct-10 20
10 Nov-10 ~ Dec-10 30 Plan
11 Feb-11 ~ Feb-11 15 Plan
Total 250
Transmission and Distribution Engineering Takashi OKUHARA 1 9-Dec-08 ~ 23-Dec-08 15
(for 1st year) 2 15-Mar-09 ~ 10-Apr-09 27
3 14-Jun-09 ~ 6-Jul-09 23
4 8-Oct-09 ~ 1-Nov-09 25
5 4-Dec-09 ~ 8-Dec-09 5
subtotal 95
Transmission and Distribution Engineering Junya SHINOHARA 1 18-May-10 ~ 1-Jun-10 15
(for 2nd year) 2 18-Jul-10 ~ 1-Aug-10 15
3 19-Sep-10 ~ 7-Oct-10 19
4 Nov-10 ~ Nov-10 15 Plan
5 Feb-11 ~ Feb-11 15 Plan
subtotal 79
total 174
Hydropower Supervisor Kiyoshi KOKUBU 1 29-May-09 ~ 9-Jun-09 12
(for 1st year) 2 25-Nov-09 ~ 6-Dec-09 12
subtotal 24
Hydropower Supervisor Shuichi IWNAHANA 1 31-May-10 ~ 11-Jun-10 12
(for 2nd year) 2 Nov-10 ~ Dec-10 12 Plan
subtotal 24
total 48
Diesel Power Supervisor Yoshinobu BONO 1 08-Jun-09 ~ 17-Jun-09 10
2 13-Nov-09 ~ 26-Nov-09 14
3 01-Aug-10 ~ 12-Aug-10 12
4 Nov-10 ~ Dec-10 12 Plan
Total 48
Grand Total 976




S ANNEX 5-1 : List of Equipment Purchased (Office Facilities/Equipments)

No. Name (Manufacture) Type Number Amount Delivery date
1 Personal Computer CPU : Intel Core 2 DUO (2.26GHz) 7 11,893US$ 2009/1/15
Portage M800-E367 HDD : 320GB, Memory : 4GB
(Toshiba) Display : 13.3” WXGA, Optical Drive : DVD-RW
OS : Microsoft Office Vista Business
Wireless LAN inside
2 Personal Computer CPU : Intel Core 2 DUO (2.26GHz) 1 1,650US$ 2009/1/15
Desktop NEC Power Mate P6000 HDD : 500GB, Memory : 2GB
(NEC) Display : 19” WXGA, Optical Drive : DVD-RW
OS : Microsoft Office Vista Business
3 Laser Printer Size: A4-A3 2 5,500US$ 2009/1/15
HP 5550 Speed: 28ppm (A4)
(H.P) OS : Vista
4 Color Printer Size: A4-A3 2 480US$ 2009/1/15
HP K7100, (H.P)
5 Copy Machine Size: A4-A3 1 4,200US$ 2009/1/15
IR2022n, (Canon) Facsimile
6 Projector PC and color projection 1 1,080US$ 2009/1/15
LCD Projector TLP-X2500A, (Toshiba)
Cabinet Steel 2 304US$ 2008/12/22
Chair Steel 4 148US$ 2008/12/22
Desk Steel 4 500US$ 2008/12/22
25,755US$
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ANNEX 5-2 : List of Equipment Purchased (Measurement Equipments)

No. Name Manufacture Type Unit | Number | Amount Dzl:t/:ry Application
1 | Power High-tester Hioki Denki (Main Item) 3331 set 1| ¥306,450 | 2009/6/5 | For Gen, T&D
(Accessories) | Carrying Case, Test records
Clump-type Power .
2y Hioki Denki (Main Item) 3169-21 set 1] ¥313,650 For Gen, T&D
High-tester
(Accessories) | Sensprs, PC cards, PC soft,
Carrying Case, Test records
3 | Digital insulation tester Yokogawa Denki (Main Item) MY40-01 set 2 ¥87,000 | 2009/6/29 | For Gen, T&D
(Accessories) | Sensprs, PC cards, PC soft,
Carrying Case: 93015
4 | Digital multimeter Yokogawa Denki (Main Item) TY720 set 2| ¥126,000 | 2009/6/29 | For Gen, T&D
(Accessories) | Carrying Case:93029
5 | Pole safety belt Fujii Denko (Main Item) TD-27 set 71 ¥238,000( 2009/6/29 | For T&D
(Accessories) | Sub Rope:T-21
Plier Case: P252,P255
Working Bag: P288
6 | Earthing tool Ezsgeyiawa Denki (Main Item) S Type for 6.6~22kV set 1 ¥83,000 { 2009/6/29 | For T&D
7 | Power quality analizer Hioki Denki (Main Item) 3197 set 1] ¥254,000 | 2009/6/29 | For T&D
(Accessories) | Clump-On Sensor: 9669 set 3
Total ¥1,408,100
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The Project for Operation and Maintenance of the Rural Electrification on
Micro-hydropower in Mondul Kiri

Questionnaire for MIME

Basic information

Name of Respondent :

Organization you belong to :

Position :

(1)

)

This Project aims to develop and upgrade the capacity of EUMP in the field of operation
and management of micro-hydropower facilities up to the level of self-sustainability as
electricity supplier. For this purpose, the Project has developed the mid/long-term
strategies, the financial plan, O&M manuals, and other concerned regulations/rules of
EUMP, and carried out On-the-Job trainings for EUMP staff. Looking back the
experiences and the outputs that the Project has produced so far, do you believe the
Project sufficiently met the needs of your country as well as those of your organization?
[ ) Yes (] No

(1) —1. If your answer is “No”, could you give us your reason (s) ?

This Project adopted the approach of, 1) support to establishment of an appropriate
system and organization, 2) suggestion of a logical and appropriate power tariff system,
3) guidance to operation and periodical inspection of the power facilities, including
troubleshootings, and 4) preparation of guidelines and operation manual in Khmer.
Through this ways, the Japanese side has tried to provide technical assistance and

transfer their technologies to the Cambodian side. Do you evaluate this approach
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suitable enough to meet the needs of the Cambodian side?
[ ) Yes, it was suitable.
(] Yes, it was suitable, but there must have been other suitable options as well.
(] No, it was not suitable. The Project should have taken other approach.
(2) —1. If your answer was the 2" or the 3" choice among the above three, please
provide us your idea (s) of “other suitable options” or “other approach which should have

been taken.”

(3) At this timing of nearly completion of the Project, how do you evaluate the outputs of the

Project produced so far?

[ J Very much satisfied [ ) Satisfied

() Fair [ J Not satisfied

(3) —1—1. Ifyour answer was “Fair” or “Not satisfied”, on what point do you believe
insufficient or improper?

(] Quality of management and administration system of EUMP

(] Quality of O&M manuals

() Capacity level of EUMP staff as electricity supplier

() Others

(3) —1—1. What is the reason for your negative evaluation?

(4) During the Project term, have you got any difficulties in communication with the JICA
expert (s) and JICA Cambodia Office?
( J No (] Yes
(4) —1. |If your answer was “Yes”, please explain what the problem (difficulty)

was?

(4) —2. Have you solved the problem (difficulty) by now?
( J Yes ( ] No

(4) —2—1. If your answer was “Yes”, how did you do it?
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(5) During the Project term, have you got any difficulties in communication among the
concerned organizations of the Cambodian side?
([ J No () Yes
(5) —1. |If your answer was “Yes”, please explain what the problem (difficulty)

was?

(5) —2. Have you solved the problem (difficulty) by now?
(] Yes ( J No

(5) —2—1. If your answer was “Yes”, how did you do it?

(6) The Project was commenced with significant need for stable supply of electricity among
local people in the target area. Do you find the Project still meeting their needs?
(] Yes ( J No
(6) —1. If your answer was “No”, please explain the reason.

(7) The Project will be completed in March, 2011, while electricity will be supplied by
EUMP/EDC in the target area even after the Project completion. This question asks
you about your opinion on sustainability of the Project activities.

(7) —1. Do you believe the policy support from the Cambodian Government to rural
electrification will be obtained even after the Project termination?

(] Yes (] Yes, but with some anxiety

(] No

(7) —1—1. Ifyour answer was “Yes”, please provide us with the document (s) , e.g.

long-term plan/strategy in the field, to show the policy that puts focus on rural

electrification. (Could you give us the names of the documents and attach them with

this gquestionnaire?)

(Names of the documents)

(7) —1—2. If your answer was the 2" choice among the above three, please
describe what kind of anxiety you feel and also what the possible effect it might

bring?
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(7) —1—3. If your answer was “No”, what is the reason?

(7) —2. Could you inform us of the newly enacted/established law, regulation, or rule
in the field of electricity, if any? (Please name them, and attach the documents to this
questionnaire.)

(Names of the documents)

(7) —3. We've been informed that EDC has got the plan to extend distribution line
from the Project target area, i.e. Sen Monorom Town, Mondul Kiri Province, to Vietnam
so that people there can purchase electricity from Vietnam as well. Please let us know
the present status of the plan.

(] Officially decided (] almost decided, but still in the process of
finalization
(] Not decided yet ( ] Other (Describe the situation

)

(8) This question asks you about donor support in/near the target area of the Project.

Could you let us know name of donors, contents, and durations of supports, if any?
Please include both those being implemented at present and those to be implemented in

near future.

(9) During the implementation of the Project, have you got any incidents or facts that have
facilitated the progress, or, on the contrary, prevented/interfered the implementation of
the Project activities?

(] Yes ( J No
(9) —1. |If your answer was “Yes”, what was that?

(9) —2. And how has it influenced the Project?
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(20) As you can see, several “important assumptions” are set in the PDM. Have you
found any irrelevant assumption for the Project after one and a half year
implementation?

(] Yes ( J No
(10) —1. If your answer was “Yes”, please let us know which is irrelevant with

explanation of reason.

(11) Have you heard any reputation, either good or bad, on this Project?
( J Yes ( J No
(11) —1. |If your answer was “Yes”", could you describe it?

(12) Have you found any impact, either positive or negative, of the Project?
(] Yes ( J No
(12) —1. If your answer was “Yes”, could you describe it?

(13) Lastly, please write your opinions and comments on this Project, if any.

Thank you very much for your co-operation.
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The Project for Operation and Maintenance of the Rural Electrification on
Micro-hydropower in Mondul Kiri

Questionnaire for EDC

Basic information

Name of Respondent :

Organization you belong to :

Position :

(1)

)

This Project aims to develop and upgrade the capacity of EUMP in the field of operation
and management of micro-hydropower facilities up to the level of self-sustainability as
electricity supplier. For this purpose, the Project has developed the mid/long-term
strategies, the financial plan, O&M manuals, and other concerned regulations/rules of
EUMP, and carried out On-the-Job trainings for EUMP staff. Looking back the
experiences and the outputs that the Project has produced so far, do you believe the
Project sufficiently met the needs of your country as well as those of your organization?
[ ) Yes (] No

(1) —1. If your answer is “No”, could you give us your reason (s) ?

This Project adopted the approach of, 1) support to establishment of an appropriate
system and organization, 2) suggestion of a logical and appropriate power tariff system,
3) guidance to operation and periodical inspection of the power facilities, including
troubleshootings, and 4) preparation of guidelines and operation manual in Khmer.
Through this ways, the Japanese side has tried to provide technical assistance and
transfer their technologies to the Cambodian side. Do you evaluate this approach

suitable enough to meet the needs of the Cambodian side?
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[ ) Yes, it was suitable.

[ ] Yes, it was suitable, but there must have been other suitable options as well.

(] No, it was not suitable. The Project should have taken other approach.

(2) —1. If your answer was the 2" or the 3" choice among the above three, please
provide us your idea (s) of “other suitable options” or “other approach which should have
been taken.”

(3) At this timing of terminal evaluation, we need to analyze and evaluate the output of the
Project and one of the indicators was set as “the increase of bill collection rate.” Could
you provide the collection rate of your organization for our reference? (We've been
informed that you have a branch in Ratana Kiri Province with hydropower facilities.
The data of the branch would be most helpful for our analysis. |If it is difficult to provide

it, the data of other branch would be also highly appreciated.)

(4) During the Project term, have you got any difficulties in terms of communication with the
Project team including Japanese expert (s) ?
( J No (] Yes

(4) —1. If your answer was “Yes”, please explain what the problem (difficulty) was?

(4) —2. Have you solved the problem (difficulty) by now?
( J Yes ( ] No

(4) —2—1. |If your answer was “Yes”, how did you do it?

(5) During the Project term, have you got any difficulties in communication among the
concerned organizations of the Cambodian side?
(] No (] Yes

(5) —1. If your answer was “Yes”, please explain what the problem (difficulty) was?

(5) —2. Have you solved the problem (difficulty) by now?
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( J Yes ( J No
(5) —2—1. If your answer was “Yes”, how did you do it?

(6) The Project was commenced with significant need for stable supply of electricity among
local people in the target area. Do you find the Project meeting their needs?
(] Yes ( J No
(7) —1. If your answer was “No”, please explain the reason.

(7) The Project will be completed in March, 2011, while electricity will be supplied by
EUMP/EDC in the target area even after the Project completion. This question asks
you about your opinion on sustainability of the Project activities.

(7) —1. Do you believe the policy support from the Cambodian Government to rural
electrification will be obtained even after the Project termination?

(] Yes (] Yes, but with some anxiety

(] No

(7) —1—1. Ifyour answer was “Yes”, please provide us with the document (s) , e.g.

long-term plan/strategy in the field, to show the policy that puts focus on rural

electrification. (Could you give us the names of the documents and attach them with

this gquestionnaire?)

(Names of the documents)

(7) —1—2. If your answer was the 2" choice among the above three, please
describe what kind of anxiety you feel and also what the possible effect it might

bring?

(7) —1—3. If your answer was “No”, what is the reason?

(7) —2. We've been informed that EDC has got the plan to extend distribution line

from the Project target area, i.e. Sen Monorom Town, Mondul Kiri Province, to Vietnam
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so that people there can purchase electricity from Vietnam as well. Please let us know
the present status of the plan.
( ] Officially decided (] almost decided, but still in the process of finalization
(] Not decided yet (] Other (Describe the situation
)

(7) —3. Apart from the above plan, we've also heard that EDC has got a plan to

extend distribution line to some neighbouring villages mainly consisting of ethnic

minorities. Could you kindly inform us of the contents as well as the present status of

the plan.
(] Officially decided () almost decided, but still in the process of finalization
(] Not decided yet (] Other (Describe the situation )

)

(8) Have you heard any reputation, either good or bad, on this Project?
( J Yes ( ] No
(8) —1. If your answer was “Yes”, could you describe it?

(9) This question asks you about your intention of utilization of the Project outputs. It is
expected for the Cambodian side, especially EUMP/EDC, to obtain technologies and
capability for proper operation and management of micro-hydropower facilities after the
Project completion. Have you got any idea to further utilize those outputs, e.g. in the
form of training for hydropower facilities operation in other areas of your country?

(] Yes ( J No
(9) —1. |If your answer was “Yes”, could you describe it?

(10) Lastly, please write your opinions and comments on this Project, if any.

Thank you very much for your co-operation.
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The Project for Operation and Maintenance of the Rural Electrification on
Micro-hydropower in Mondul Kiri

Questionnaire for EAC

Basic information

Name of Respondent :

Organization you belong to :

Position :

(1)

)

This Project aims to develop and upgrade the capacity of EUMP in the field of operation
and management of micro-hydropower facilities up to the level of self-sustainability as
electricity supplier. For this purpose, the Project has developed the mid/long-term
strategies, the financial plan, O&M manuals, and other concerned regulations/rules of
EUMP, and carried out On-the-Job trainings for EUMP staff. Looking back the
experiences and the outputs that the Project has produced so far, do you believe the
Project sufficiently met the needs of your country?
[ ) Yes (] No

(1) —1. If your answer is “No”, could you give us your reason (s) ?

This Project adopted the approach of, 1) support to establishment of an appropriate
system and organization, 2) suggestion of a logical and appropriate power tariff system,
3) guidance to operation and periodical inspection of the power facilities, including
troubleshootings, and 4) preparation of guidelines and operation manual in Khmer.
Through this ways, the Japanese side has tried to provide technical assistance and

transfer their technologies to the Cambodian side. Do you evaluate this approach
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suitable enough to meet the needs of the Cambodian side?
[ ) Yes, it was suitable.
(] Yes, it was suitable, but there must have been other suitable options as well.
(] No, it was not suitable. The Project should have taken other approach.
(2) —1. If your answer was the 2" or the 3" choice among the above three, please
provide us your idea (s) of “other suitable options” or “other approach which should have

been taken.”

(3) During the Project term, have you got any difficulties in communication with those who
are concerned with the Project?
( J No () Yes
(3) —1. |If your answer was “Yes”, please explain what the problem (difficulty) was?

(3) —2. Have you solved the problem (difficulty) by now?
(] Yes ( J No

(3) —2—1. If your answer was “Yes”, how did you do it?

(4) During the implementation of the Project, have you got any incidents or facts that have
facilitated the progress, or, on the contrary, prevented/interfered the implementation of
the Project activities?

(] Yes ( J No

(4) —1. If your answer was “Yes”, what was that?

(4) —2. And how has it influenced the Project?

(5) Have you found any change in political, economic, social and other fields which might
influence on the Project after the commencement of the Project term?
( J Yes ( J No

—113—



(5) —1. |If your answer was “Yes”, could you describe it?

(6) Could you let us share our opinion on the tariff of EUMP, either present or future, if any?

(7) Lastly, please write your opinions and comments on this Project, if any.

Thank you very much for your co-operation.

—114—



The Project for Operation and Maintenance of the Rural Electrification on
Micro-hydropower in Mondul Kiri

Questionnaire for EUMP Staff

Basic information

Name of Respondent :

Organization you belong to :

Position :

[Input]
(1) Are you satisfied with the inputs from the Japanese side, i.e. dispatch of experts and
facilities/equipment, in quantity, in quality, and about timing?
[ ) Yes (] No
(1) —1. If your answer was “No”, could you explain the reason?

(2) Do you find the input from the Cambodian side adequate for project implementation, in
terms of quality, quantity, and timing? The input includes personnel assignment,
materials like office building, equipment and facilities, and budget.

[ ) Yes (] No
(2) —1. If your answer was “No”, could you explain the reason?

(3) This Project adopted the approach of, 1) support to establishment of an appropriate
system and organization, 2) suggestion of a logical and appropriate power tariff system,

3) guidance to operation and periodical inspection of the power facilities, including
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(4)

troubleshootings, and 4) preparation of guidelines and operation manual in Khmer.
Through this ways, the Japanese side has tried to provide technical assistance and
transfer their technologies to the Cambodian side. Do you evaluate this approach
suitable enough to meet the needs of the Cambodian side?

[ ) Yes, it was suitable.

(] Yes, it was suitable, but there must have been other suitable options as well.

(] No, it was not suitable. The Project should have taken other approach.

(3) —1. If your answer was the 2" or the 3" choice among the above three, please
provide us your idea (s) of “other suitable options” or “other approach which should have
been taken.”

This Project aims to develop and upgrade the capacity of EUMP in the field of operation
and management of micro-hydropower facilities up to the level of self-sustainability as
electricity supplier. For this purpose, the Project has developed the mid/long-term
strategies, the financial plan, O&M manuals, and other concerned regulations/rules of
EUMP, and carried out On-the-Job trainings for EUMP staff. Looking back the
experiences and the outputs that the Project has produced so far, do you believe the
Project sufficiently met the needs of your country?
(] Yes ( J No

(1) —1. If your answer is “No”, could you give us your reason (s) ?

[Progress and Process]

(6)

Have you got any difficulties/problems in implementing the Project activities?
( J Yes ( ] No

(5) —1. If your answer is “Yes”, what the difficulty/problem was?

(5) —2. How did you solve it?  (or still not solved?)

(6) Does the communication with Japanese experts go smoothly?

(] Very smooth (] Fair

—116—



( ] Difficult
(6) —1. If your answer is “Difficult”, what kind of problem do you have and how does it

influence on the progress of the Project?

(7) Have you got any difficulty/problem in terms of communication with other concerned
organization (s) of the Cambodian side?
( J No (] Yes
(7) —1. If your answer was “Yes”, please explain what the problem (difficulty) was?

(8) Have you got any difficulty/problem in the implementation of the Project activities due to
delay of and/or inappropriate decision-making of EUMP?
( J No () Yes
(8) —1. |If your answer was “Yes”, please explain what the problem (difficulty) was?

(9) Have you heard any reputation, either good or bad, on this Project?
( J Yes ( ] No
(8) —1. If your answer was “Yes”, could you describe it?

[Effectiveness]

(20) During the implementation of the Project, have you got any incidents or facts that
have facilitated the progress, or, on the contrary, prevented/interfered the
implementation of the Project activities?

(] Yes ( J No
(10) —1. If your answer was “Yes”, what was that?

(10) —2. And how has it influenced the Project?
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[Impact]

(11) Have you noticed any change (s) in local communities, especially the socially
vulnerable like the poor, women and children, their culture/custom, and natural
conditions that are probably caused through the Project?

(] Yes ( J No
(11) —1. And how has it influenced the Project?

[Support and Sustainability]

(12) The Project will be completed in March, 2011, while electricity will be supplied by
EUMP/EDC in the target area even after the Project completion. This question asks
you about your opinion on sustainability of the Project activities.

(12) —1. Do you believe the policy support from the Cambodian Government to rural
electrification will be obtained even after the Project termination?

(] Yes (] Yes, but with some anxiety

(] No

(7) —1—1. Ifyour answer was “Yes”, please provide us with the document (s) , e.g.

long-term plan/strategy in the field, to show the policy that puts focus on rural

electrification. (Could you give us the names of the documents and attach them with

this questionnaire?)

(Names of the documents)

(7) —1—2. If your answer was the 2" choice among the above three, please
describe what kind of anxiety you feel and also what the possible effect it might

bring?

(7) —1—3. If your answer was “No”, what is the reason?

(13) Is there any anticipation for the Project activities to cause negative effect on local
communities, culture, natural environment, and the socially vulnerable, i.e. the poor,
women, children, etc.?

(] Yes ( J No
(13) —1. If your answer was “Yes”, what kind of negative effect on whom?
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(13) —2. How do you believe we can avoid or decrease the effect?

(14) Lastly, please write your opinions and comments on this Project, if any.

Thank you very much for your co-operation.

Thank you very much for your kind cooperation.
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