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I. Outline of the Project

Country: The Republic of Sierra Leone Project title: The Project For Capacity Development For
Maintaining Power Supply Facilities

Issue/Sector: Electricity Cooperation scheme: Technical Cooperation Project

Division in charge: Electric Power Division | Total cost: As of September 2013

I1, Natural Resources and Energy Group, 4.38 million US dollars

Industrial Development and Public Policy

Dept.

Period of (R/D) : March 2011 to Partner Country’s Implementing Organization: Ministry

Cooperation | March 2014 of Energy (MOE) , National Power Authority (NPA)
(Extension) : April 2014 to | Supporting Organization in Japan: Yachiyo Engineering
September 2015 CO., Ltd.

Related Cooperation: Development Study “The Master Plan Study on Power Supply in Western Area” (July,
2008 - December, 2010) , Grant Aid “The Project for Improvement of electricity power supply to greater
Freetown” (2007 - 2010) , Dispatch of Expert: Power Development Plan Advisor (2009 and 2010) , Grant Aid
“Project for Urgent Improvement of Power Distribution System in Freetown™ (2013 onwards) , and Technical
Cooperation of “The Project on Electrical Engineers Training for African Countries (EETA) ” (November
2010 — July 2016)

1-1. Background of the Project

Since the civil war ended in 2002, the economy of the Republic of Sierra Leone (hereinafter referred to
as “Sierra Leone”) has been gradually recovering with an annual GDP growth rate of 15% (World Bank,
2012) . Coupled with the economic growth, the power demand has been increasing mainly in Western Area,
where the capital city, Freetown, is located. Most power generation facilities, however, could not be operated
continuously due to deterioration since those were not maintained timely in difficulty of spare parts supply
and other reasons caused by the influence of the civil war. Transmission and distribution system could not be
replaced after the civil war and accordingly became obsolete. There was a shortage of NPA staff for operation
and maintenance (O&M) of the power facilities, thus the power supply facilities were not efficiently utilized.
The power demand was estimated to be about 41MW (official figure was 50 MW), while the power supply
capacity was 15SMW (official figure was 25SMW) . This implies the absolute power deficit was 26 MW, and
also there was high system loss because of obsolete transmission and distribution facility. In order to improve
this situation, through grand aid projects, Japan supported to extend the distribution lines, development of
facilities in Regent substation, and construction of power generation facilities at Kingtom power station
(Diesel, 10 MW) . Other donors such as the World Bank also supported development of Bumbuna Hydro
Power Station, transmission and distribution facilities, and so forth. With these supports, the power supply has
been improved in the capital area.

National Power Authority (NPA) of Sierra Leone operates and maintains the almost all power generation
facilities in Free Town area, however, did not have experience of planned O&M and could not allocate
sufficient O&M cost because of chronic financial deficit together with the lack of NPA technical staff in
terms of their number and quality. Therefore, as well as construction and replacement of 1) power generation
and 2) transmission and distribution (T&D) facilities, it was imperative to develop the capacity of NPA in
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planning, operating and maintaining the power supply facilities. In this situation, the government of Sierra
Leone requested to Japan to support to develop properly the O & M capacity of NPA staff in charge of power
generation and T&D facilities.

In accordance to the request above, JICA conducted Detailed Planning Survey and launched the Project
in March 2011. Terminal Evaluation Survey was conducted 6 months prior to project termination in order
to aim to verify the progress of the Project activities, evaluate the results of the Project, review the duration
and contents of the Project, and draw lessons learned to other similar projects. In addition to the above, the
mission evaluated the effects of the stable power supply supported by 10 MW (Grant aid “the Project for
Urgent Improvement of Electric Power Supply System in Freetown”) to Sierra Leone in the transit phase from

reconstruction to development in light of the project evaluation on post-conflict countries and areas.

1-2. Project Overview

The Project aims to develop the basis of daily operation of power generation, transmission and distribution
work by NPA in the capital area of Freetown and to develop the capacity of maintain power supply facilities
through development of planning and implementing capacity of O & M by technical and management
capacity development of power generation, transmission and distribution system, and thereby to contribute to
improvement of power supply service.

(1) Overall Goal
Power supply service of NPA is improved.

(2) Project Purpose
Capacity of National Power Authority to operate and maintain diesel generation facilities, and transmission
and distribution systems is developed.

(3) Outputs

1. Business Infrastructures to conduct technical work of diesel generation, and transmission and distribution
systems in Western Area are developed.

2. Technical and management capacity to operate and maintain generating facilities in Western Area is
developed.

3. Technical and management capacity to operate and maintain transmission and distribution systems in
Western Area is developed.

4. Technical capacity to plan and manage operation and maintenance work for generation, and transmission
and distribution systems is developed.

(4) Inputs (as of September 2013)
Japanese Side:
1) Short-term Experts: 15 experts (51 times, 76.8MM in total)
2) Trainees in Japan / the Third country: 13 persons
3) Equipment: Foreign Currency: 3,975 US dollars, 15,760,449 JPY
Local Currency: 115,943 thousand Le
4) Local Cost: 59,016 thousand JPY
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Sierra Leonean Side:
1) Counterpart: 51 persons
2) Land and Facilities: Project office space and facilities in NPA headquarters, Kingtom Power Station,
and Falcon Bridge Substation
3) Local Cost: Project office administration and equipment cost 41,055 thousand Le

I1. Evaluation Team

. Senor Resident Representative, Ghana JICA
Team Leader | Mr. Hiroshi SUMIYOSHI
Office

Member of Evaluation Deputy Director, Electric Power Division,
Evaluation Planning Mr. Katsuya KUGE Industrial Development and Public Policy
Team Department, JICA

Evaluation Ms. Risako IMAI Evaluator, Kokusai Kogyo CO., Ltd.

Analysis
Period of 14/September/2013~29/September/ 2013 Type of Evaluation: Terminal Evaluation
Evaluation

I11. Results of Evaluation

3-1. Current Achievement of the Project
(1) Likelihood of Achievement of the Project Purpose

In-class training and OJT by the Project has been improving technical and management capacity of NPA staff
at individual level, which resulted in the improvement of O & M capacity on power generation, transmission
and distribution system. For instance, NPA staff has formulated yet O&M plan for generation based on those
trainings and guidance by Japanese experts and conducted 4,000 Hour and 8,000 Hour maintenances. As to
T&D division, 1) NPA completed listing up of facilities of T&D, 2) checked the current conditions (equipment
diagnosis and load shedding) in 250 secondary substations to formulate upgrade plan, and 3) completed system
diagram in western area supported by Japanese experts. Nevertheless, the generation division was affected
greatly by the frequent breakdowns of Bumbuna Hydro Power Station so that periodical maintenance was
carried out ahead of schedule. The level of NPA staff has not reached to implement periodical maintenance
such as 12,000 Hour and 16,000 Hour yet since they requires more advanced technically than what NPA
conducted before. For T&D division, it is currently difficult to implement maintenance plan as scheduled at
the mercy of daily breakdowns of degraded facilities and equipment and frequent accidents in distribution
system in Freetown. It is thus hard for NPA’s own capacity to implement O&M plan both in generation and
T&D in six months by the termination of the Project. Regarding forced outage rate of the generators, statistical
data for electric outage has been collected and its analysis is in process. Therefore it is possible to make a
comparison between the data of the beginning of the project and that of the the project termination.

(2) Current Achievement of the Outputs

By the time of the Terminal Evaluation in September 2013, Output 1 was almost achieved. As for Outputs
2 and 3, while technical and management capacity was judged to be improved through in-class training and
OJT, some activities such as data collection of forced outage ratio were just initiated, slightly delayed in the
plan, although O&M manuals are to be created in the rest of the Project period, it is difficult to complete those
manuals at the appropriate level. As to Output 4, information sharing was improved through Management
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Group (MG) and Technical Management Team (TMT) meetings ; however, it is necessary to strengthen
further their function to support and instruction more properly from management side during the remaining
project period. In addition, submission timing and quality of the periodic reports have to be achieved by
reinforcing the activities for them. On the other hand, it is necessary to review and clarify the indicators for
Outputs to monitor the progress and evaluate the achievement more properly.

Furthermore, it is not possible to complete information sharing, establishment of monitoring system and its
continuous utilization between generations and substations within the project period. At the time of terminal
evaluation mission, a tender for monitoring system is to be held in January 2014, arrival of its equipment
in October 2014, and then completion of installation, test drive, and operation guidance are to be done in
December 2014.

(3) Progress towards Overall Goal

At the time of Terminal Evaluation, it was not calculated the reduction rate of voltage drop yet, however,
the data of voltage drop had been accumulated since the beginning of the project. In terms of number and
duration of power outage, it is difficult to achieve project purpose in six months as stated in 3-1 (1) as above,
therefore it is the same in overall goal as project purpose unless the duration of the Project is extended.

3-2. Summary of Evaluation Results
(1) Relevance

Relevance of the Project is high, and this is likely to be maintained until the project completion and from
then on.

The Project is consistent with the development plan and policy of Sierra Leone as improvement of
power supply is prioritized issue in long-term plan “Vision 2025” formulated in 2003 and also Poverty
Reduction Strategy Paper Il (PRSP I1) from 2009 to 2012. O&M capacity development in power generation,
transmission and distribution system is also relevant to the needs of NPA and the Government of Sierra
Leone. The project approach and design are appropriate since it targets all level of NPA staff and divides the
capacity development phase from update the inventory of power generation, transmission and distribution
facilities, analytical skill development through in-class training and OJT, and finally O&M plan formulation
and implementation capacity development. In terms of project evaluation on post-conflict countries, it was
right timing to implement the Project for continuous electricity supply as a result of dividend of peace, which
the people of Freetown were aware of consolidation of peace.

The Project is also relevant to the Japanese Official Development Assistance Policy towards Sierra Leone
on the basis of ‘economical and human resource infrastructure towards moving forward in development’ by
focusing on ‘infrastructure building’ and ‘enforcement of human resource infrastructure’.

(2) Effectiveness
At the time of the Review, effectiveness of the Project is still low. It is unlikely to achieve the Project
Purpose by the end of the Project.

Effectiveness of capacity development was confirmed through some outputs, such as the updating inventory
(equipment and facilities) and capacity development through in-class and OJT trainings. However Outputs
2 to 4 are still in an initial stage. Since July 2012, those activities were done such as launch of pilot project,
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8,000 Hour/ 12,000 Hour overhauls for power plants, drafting the O&M plans and manuals, and improvement
of O&M reports. Regular meetings of both generation and T&D had been constantly held, however meetings
at management level had not been regularly held. Regarding Kingtom power station, it will be strengthened
though higher level class-room trainings by Generation expert together with OJT electrical parts to generation
by Electrical expert. Then it is expected that T&D shall learn more on OJT through pilot implementation on
NPA’s own capacity. Thus, it is necessary to make further efforts for NPA to develop the capacity through
these activities towards achievement of outputs and project purpose.

Moreover, it is not negligible to consider that the operational conditions of Bumbuna Hydro Power Station
(load to Kingtom Power Station in its breakdowns) which were added to important assumptions of both project
purpose and outputs. Although Bumbuna was expected to produce stable power supply during the rainy season,
it had been broken down often since its operations in 2010. This affected the Project tremendously so that
periodical maintenance of overhauls was forced to set earlier than planned. Therefore it should be considered
to monitor Bumbuna’s operations as assumptions not to delay the procurement process as scheduled. As of
September 2013, one of two generators in Bumbuna was broken down.

(3) Efficiency
Efficiency of the Project is fair by the time of the Terminal Evaluation.

By the time of the Evaluation, the inputs by both Japan and Sierra Leone sides were almost done as planned.
For the Japanese side, dispatch of the Japanese experts was reviewed as appropriate to conduct the activities
and to produce the outputs as planned. For the Sierra Leonean side, allocation of personnel and facilities
was as planned, and MG and TMT contributed to more smooth activities. However, in order to assure the
project activities as scheduled in the remaining period of time, however, tremendous commitments by TMT
for monitoring and allocation of budgets are necessary especially for O&M both in generation (overhauls
of 12,000 Hour and 16,000 Hour maintenance) and T&D (installation of distribution network system) . To
strengthen supports by the TMT, it shall be significant to involve the Minister of Energy to the Project for the
MOE to provide leadership at policy level.

In terms of cooperation with other projects, the following projects worked effectively with the Project ;
1) Grant aid “Project for Urgent Improvement of Power Distribution System in Freetown, 2) Distribution
network project proposed to both World Bank and Islamic Development Bank. Onwards 2014, It is planned to
send a couple of NPA staff every year as trainees to The Project on Electrical Engineers Training for African
Countries (EETA) for strengthening Electric Company of Ghana (ECG) training center.

(4) Impact
The impact level is medium at the time of the Terminal Evaluation.

The Overall Goal is unlikely to be achieved because it is dependent directly on financial issues of NPA
which have not been solved although several positive impacts appeared already as a result of the Project
implementation.

It is a notable achievement that the Project provided power supply continuously through operation of
Kingtom power station where Japanese expert stationed. The Kingtom power station is the sole station which
provided electricity to the citizen of Freetown all through the presidential election, which resulted in the
stable political situations. It is significant to provide political stability in evaluation of projects in post-conflict
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countries and areas in terms of dividend of peace.

The results of questionnaires in pilot area in George Brook Community revealed that 72% of the community
is satisfied with the implementation of this Pilot Project and they look forward to the completion of the
Pilot Project aiming the reduction of voltage drop in the area. Such positive impacts were confirmed that 1)
Education (increase in time of study at night), 2) Better communication (mobile phone), 3) Entertainment
(TV), 4) Improvement in area security (street lighting) and 5) Increase in income (small enterprises) . It is
anticipated that technical transfers in loss reduction and voltage drop through implementation of the Pilot
Project.

Regarding financial situations of NPA in terms of Important Assumptions of the PDM, it is notable that 2
million dollars were allocated for the maintenance of generators.

(5) Sustainability
Sustainability of the Project is medium from the following aspects.

1) Policy /institutional aspect

For the Government of Sierra Leone, political support for improvement of electric power supply will
be continuously committed in the future as the National Electricity Act was enacted in December 2011
to improve the performance of the energy sector. However it is necessary to consider the possibility of
restructuring of the power supply business in accordance with the National Electricity Act.

2) Organization aspect

Equipment was provided in the Project such business infrastructure as PCs, printers and internet
access in Generation and T&D as well. The Evaluation Team confirmed attitude changes in C/Ps and
well-established regular meetings both Generation and T&D on a weekly basis, which resulted in the
bottom up of the organizational capacity of NPA. On the other hand, more proactive attitude of TMT is
required to get involved in the Project.

In a short term period, there is no negative factor which might affect the capacity for O&M in terms of
organization aspect of NPA. However, the Project might be affected in terms of its sustainability if NPA
is divided into two entities: the Electricity Generation and Transmission Company and the Electricity
Distribution and Supply Authority, as mentioned in the National Electricity Act. According to the progress
of this reorganization during the remaining period of the Project, it is necessary to confirm between the
Japanese and Sierra Leonean sides how the Project should be incorporated into it in order to assure the
sustainability.

3) Technical aspect

The commitment of NPA personnel for improving the technical capacity of the O&M is admitted, and
the technical transfer at the Project sites was most likely sustainable. NPA’s capacity to formulate and
manage O&M plan by their own capacity both Generation and T&D is unlikely to reach the appropriate
level in six months, therefore it is necessary for NPA to be supported by the Japanese experts in terms of
technical assistance after the Project termination. Unless the monitoring function and allocation of budget
are further strengthened at the NPA head office in the remaining period of the Project, it is hard to secure
the effectiveness and its sustainability.
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4) Financial aspect

Under the current financial constraints, NPA has a difficulty to allocate sufficient budget for O&M
(overhauls of generators, checkup and repairs of auxiliary machine such as purifiers, maintenance of
monitoring of power supply system and so forth) . Capacity development of technical personnel in NPA
was confirmed ; however it is required to encourage TMT (managerial personnel) by leadership of MOE
in budgetary arrangements.

In November 2013 after the Evaluation Team left Sierra Leone, it was confirmed that a loan agreement
with Islamic Development Bank would be launched for the rehabilitation plan for distribution and
transmission lines in Freetown in total amount of 10 million dollars.

3-3. Promoting Factors
(1) Elaborated Needs Assessment

Based on the accumulated experiences from the related projects in the past and elaborated needs assessment
in the planning phase, the project approach was designed properly and highly coherent to the needs of the
Project site.

(2) Implementation Process

One of the promoting factors to achieve the capacity development through OJT /class room trainings,
core NPA staff committed themselves to those trainings and they motivated other personnel at the same
time. Secondly the Japanese experts were deployed at Kingtom power station and Falcon Bridge Substation
respectively for longer period, more than 6 months per year, and they provided NPA staff on daily basis
to support ordinary work at NPA power station and substations. Longer assignments contributed to NPA’s
capacity development and smooth communications between JET and C/Ps in the Project.

3-4. Hindering Factors
(1) Important Assumptions and Project Period

It was not anticipated that Bumbuna Hydro Power Station would be frequently broken down at the time of
project formulation of this technical cooperation. Actually faulty conditions of Bumbuna exhausted Niigata
No.7 and No.8 at Kingtom Power Station and advanced periodical overhauls earlier than scheduled in O&M
plan. Therefore it was decided to add Bumbuna’s operational conditions to important assumptions in PDM
version 3.

Besides, this project proved that it would require longer time to develop human capacity in post-conflict
countries than in other countries because there had been a lot of drains of core human resources in those

countries that experienced conflicts/civil wars.

(2) Implementation Process

As for slight delay in O&M planning, manuals, and periodical maintenance, it is attributable to the lack
of driving force by NPA’s ownership to promote O&M activities above. Budget allocation to those activities
must be strengthened by TMT at NPA head office in a timely manner, and MOE must be also encouraged by
Japanese side for the MOE to acquire enough budgets for the smooth implementation of the Project.

3-5. Conclusion
The Project Purpose is unlikely to be achieved by the time of the project completion. Therefore it is
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appropriate to extend the project period for one and half years.

Relevancy of the Project is high since the Project is consistent with the development plan and needs of
both Sierra Leone and the Japanese ODA policy. Effectiveness and efficiency are both medium at this time,
therefore it is hard to achieve aimed Outputs for the following reasons ; as to Generation, 1) it is difficult to
conduct periodical maintenance as scheduled due to the fact that NPA power stations are affected directly by
the frequent breakdowns of Bumbuna hydropower station, or major power suppliers in Freetown, and 2) the
need of advice and guidance by the Japanese expert for overhauls of at least 12,000 hours and 16,000 hours
(scheduled in 1.5 years later) arose as the result of lack of core personnel together with aging workforce
at NPA that takes more time for human resource development. Also in T&D, it is not possible to complete
information sharing, establishment of monitoring system and its continuous utilization between generations
and substations (Indicator 4-5) within the project period. At the time of terminal evaluation mission, a tender
for monitoring system is to be held in January 2014, arrival of its equipment in October 2014, and then
completion of installation, test drive, and operation guidance are to be done in December 2014. Thus, it is
necessary and appropriate to extend the Project period in one year and half.

Both Japanese and Sierra Leonean sides shall make maximum efforts to achieve the Project Purpose in the
remaining and extended period of the Project by using 2 million dollars for generators maintenance as well as
50 new technical staff. Regarding Effectiveness, Efficiency and impact of the Project, important assumptions
were added in PDM. Sustainability of the Project is likely to be high in policy level, however financial and
organizational aspects are likely to be medium at the time of the Terminal Evaluation.

Lastly, the following were approved to be inserted to PDM version 3 in M/M on 25 September 2013.

(1) Extension of the project period
March 2011 to March 2014 (3 years) — March 2011 to September 2015 (4.5 years)

(2) Insert of Important Assumptions to Project Purpose and Outputs

As stated in 3-2 (2), “The discharge of Bumbuna Hydro Power Station is stable as the same level or
higher than that of September 2013.” were added to Project Purpose and Outputs respectively in Important
Assumptions columns.

(3) Changes in Indicators of Output 2 and Output 3

The number of targeted engineers and technicians were increased in accordance with the extension of the

Project period as shown below.

Former indicator: Output 2-1. Approximately 25 of them (NPA engineers and technicians) are trained.

Revised indicator: Output 2-1. Approximately 40 of them (NPA engineers and technicians) are trained.

Former indicator: Output 3-1. Approximately 50 or more of them (NPA engineers and technicians) are
trained.

Revised indicator: Output 3-1. Approximately 70 or more of them (NPA engineers and technicians) are
trained.

3-6. Recommendations
(1) Enhancement of the Function of Technical Management Team

In order to achieve the Project Purpose, the remaining activities should be progressed further in both
generation and T&D. Therefore it is recommended that TMT shall get more involved in monitoring the
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progress of the Project, and provide timely support particularly for procurement of spare parts of O&M for
both generation and T&D.

(2) Improved O&M Plan and its Implementation
One of the critical activities in order to achieve the Project purpose is drafting O&M manuals and plans ;

however, the activity is in progress. It is recommended that NPA draft the plans and manuals, tentatively
implement O&M accordingly, and revise them at least once in the remaining Project period. Therefore, it is
necessary for NPA staff to complete drafting plans and manuals in a timely manner and make first drafts by
the beginning of 2014.

(3) Securing Financial Resources
In case the financial condition of NPA is not improved in a short-term, it is necessary to secure financial

resources by not only TMT but also the strong leadership of Minister of Energy. Japanese Expert Team is
expected to be supported logistically by JICA Ghana Office and Sierra Leone Field Office as well in order to
progress the Project effectively and efficiently.

3-7. Lessons Learned
The following are the lessons learned from the Project to other JICA projects (incl. project evaluation

aspects of post-conflict countries and areas) .

(1) Provision of Stable Electricity and Economic Growth

Sierra Leone is in transition stage from reconstruction to development, and economic growth and
employment are major challenges. In this context, it was significant to implement the Project that contributes
to providing stable and cheaper electricity to support the economic growth of private sector. It is required to
provide swift action towards provision of electricity in the early stage of reconstruction. Besides, provision of
electricity is seen as dividend of peace that can see in reality, which also get the citizen who experienced the
civil war aware of consolidation of peace.

(2) Quick Recovery of Power Supply Facilities in Reconstruction Stage

For the countries in the reconstruction stage, electricity consumers are dependent on off-grid power system
like diesel generators since most power supply facilities such as generators, transmission and distribution lines
were attacked, damaged, dilapidated or not possible to use in other reasons. The high-speed diesel generators
cause high cost, therefore new installation of power supply facilities is urgent issue after the conflict/a civil
war is over. In this stage, those countries in post-conflict cannot afford to implement large scale development
project such as hydro power development and construction of thermal power plant, thus the needs of diesel
generators become higher because of relatively low initial cost. Also the needs of rehabilitation and update/
extension of transmission and distribution lines are high, which requires a large amount of investment. In this
context, it is necessary to use grant aid scheme and provide quicker installation of power supply facilities, at
the same time, master plan of the target area should also be supported through efficient coordination among
development partners.

(3) Strengthening Capacity of Power Supply Facilities
All sector lacks in core human resources who have higher education and experiences in post-conflict
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countries, therefore it is essential to provide technical cooperation of human resource development as well
as grant aid by installing power supply facilities towards stable power supply in the area. Especially O&M
components are to be strengthened by technical cooperation alongside the grant aid project. In most cases,
newly recruited personnel are rarely available in this situation of drains of human resources. In case of Sierra
Leone, thus NPA was requested by Japanese side to hire new staff for sustainable O&M of power supply
facilities.

On the other hand, newly hired human resources have not been always received education in a good
quality due to the split of time caused by the conflict/civil war. In this situation, it should be considered to set
the cooperation period not as the same level as other project, but longer period of the Project is appropriate.
Additionally, granted power generators shall be designed for the recipient to conduct periodical maintenance
easily by their own capacity.

(4) Budget for O&M
In general, financial situation of power supply company in post-conflict countries has been fragile for a

long time In this situation, the Project prioritized to provide continuous electricity supply by supporting NPA
financially in procurement of relevant equipment and fundamental tools. Therefore it is significant to stress
the importance of strong leadership by Minister of the Energy in securing enough budgets for procurement of
O&M spare parts at the phase of the project formulation.

(5) Way Forward to Reduction of Generation Cost and Electrical Loss
Electricity business in a post-conflict country is generally in a negative circle of deficit balance that is

caused by 1) costly high speed diesel generation and 2) a large amount of transmission and distribution losses
using dilapidated colonial era’s facilities. Moreover, the rate of tariff collection is lower due to the poor quality
of electricity because the electricity is frequently faulty, which does not meet consumers’ needs. It should be
carefully decided whether the post-conflict country will have an IPP contract to purchase electricity. Due to
the country risk doing in business in the post-conflict area, IPP tends to put this risk on top of the electricity
selling prices. Electricity is of public nature ; in fact, it is not a sustainable measure to adopt IPP system in the
financial deficit situation. In this context, it is most important to reduce electricity losses and simultaneously
improve cost reduction of power generation for future investment environment.
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1. M/M (Terminal Evaluation Report Z¢)

MINUTES OF MEETING
BETWEEN
THE AUTHORITIES CONCERNED OF THE GOVERNMENT OF
THE REPUBLIC OF SIERRA LEONE
AND
TERMINAL EVALUATION TEAM OF
THE JAPAN INTERNATIONAL COOPERATION AGENCY
ON
THE PROJECT FOR CAPACITY DEVELOPMENT FOR MAINTAINING
POWER SUPPLY FACILITIES

The Terminal Evaluation Team (hereinafier referred to as “the Team”) organized by the Japan Intemational
Cooperation Agency (hereinafter referred to as “JICA”) and headed by Mr. Hiroshi SUMIYOSHI visited the
Republic of Sierra Leone (hereinafter referred to as “Sierra Leone”) from September 15 to 27, 2013 for the purpose
of conducting a terminal evaluation on the Project for Capacity Development for Maintaining Power Supply
Facilities (hereinafter referred to as “the Project”).

During its stay in Siemra Leone, the Team had a series of discussions, exchanged views, and compiled a
terminal evaluation report (hereinafter referred to as “the Report”) with the authorities concemed of the
Government of the Republic of Sierra Leone (hereinafter referred to as “the Sierra Leonean side”) over the matters
for the successful implementation of the Project.

As aresult of the discussions, both sides agreed upon the matters referred to in the document attached hereto.

Freetown, September 27, 2013

f = s

M. Hiroshi SUMIYOSHI Mr. Martin Bash-Kamara
Leader Acting Minister Energy
Terminal Evaluation Team Ministry of Energy

Japan International Cooperation Agency
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Dr. Zubairu A. Kaloko
General Manager
National Power Authority




ATTACHMENT

1. Recognition of the Terminal Evaluation Report
Both sides recognized that the Report as Appendix 1 was proper and accepted the recommendations
mentioned in the Report.

2. Extension of the Project Duration and Modification of Project Design Matrix
Based on the results of the terminal evaluation, both sides agreed to extend the duration of the Project by
one year and six months, terminating in September 2015 instead of March 2014. And both sides agreed to
modify the Project Design Matrix (hereinafter referred to as “PDM”) for successful implementation of the
Project in the remaining period as shown in Appendix 2 through the 7th Joint Coordinating Committee
(hereinafter referred to as “JCC”) on 25 September, 2013, The Team explained the input by JICA shali be
reduced in the extension period since this period should be shifted more to self-standing (self-reliant) stage.

3. Budget Allocation
Sierra Leonean side explained that two million USD was secured in FY2014 and FY2015 as the budget
for the periodical overhauls of Niigata No.7 and No.8 Generators at Kingtom Power Station and two
generators at Blackholl Road Power Stations and its expenditure process shall be accelerated for the next
overhaul.
The Term requested the Sierra Leonean side for the timely allocation of budget in order to procure spare
parts and other equipment for implementing the Project.

3. Strengthening of O&M section
Sierra Leonean side explained that NPA shall employ fifty new engineers soon to strengthen the capacity
for O&M.

4, Issues related with the Grant Aid Project
The Team explained that the following measures which were confirmed on the Minutes of Meeting on the
Mid-Term Review for the Project on 11 July, 2012 have not been completed by the Sierra Leonean side.

1) Completion of the resettlement of the site where the Goderich Substation is planned to be constructed in
the Project for Urgent Improvement of Power Distribution System in Freetown (hereinafter referred to
as “the Grant Aid Project”) and

2) Completion of procurement and installation work for 33kV switchgears and 33kV terminal connection
at Wilberforce Substation and '

3) Repair of 33kV cables from Wilberforce Substation to Regent Substation.

Sietra Leonean side explained that NPA obtained that the final approval of the President of the Republic
of Sierra Leone to secure the land for 1). Sierra Leone side promised to implement the resettlement activities
and the land clearance in accordance with Sierra Leonean Laws and JICA’s Guidelines for Environmental
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and Social Considerations. Therefore, Sierra Leonean side requested the Team to commence the bidding
process for the Grant Aid Project. The Team appreciated the effort by Sierra Leonean side, and brought back
the request to JICA Headquarter to constider the progress.

The Team strengthened that the completion of 2) and 3) was necessary to maximize the effect of the past
Grant Aid Project. The Sierra Leonean side promised to complete those measures immediately.,

Appendix 1: Terminal Evaluation Review Report
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1. Framework of Terminal Evaluation Study

1-1. Background and Objective of the Terminal Evaluation
Since the civil war ended in 2002, the economy of the Republic of Sierra Leone has been gradually

recovering with a GDP growth rate of 4% to 15.2% (2012, World Bank). Coupled with the economic
growth, the power demand has been increasing mainly in Western Area, where the capital city,
Freetown, is located. The current demand in the area is approximately 45MW, and it is estimated to
reach 130MW in 2025 by master plan, The President stated in early 2013 that Sierra Leone aims to
increase electricity capacity by 1,000 MW until 2017.

National Power Authority (NPA), which is in charge of power supply in the area, has increased its
capacity to satisfy the increase in demand by purchasing power from Bumbuna Hydro Power Station
(50MW installed capacity) and generating power at NPA-owned thermal power stations (27.5MW
installed capacity in total) including Kingtom Power Station {10MW installed capacity) supported by
the Japanese Grant Ajd,

However, NPA could not solved the shortage of power supply because there was a high distribution
loss, estimated to be 39.6 % in 2012, due to obsolete distribution facilities, lack of engineers and
technicians who can properly operate and maintain the facilities, and energy thefl. Also, lack of
adequate operation and maintenance (hereinafter referred to as “O&M™) capacity is a risk of causing
faults in power plants and the transmission and distribution {hereinafier referred to as T&ID") system

and, consequently, outages in the area.

In this situation, JICA has conducted Detailed Planning Survey for “the Project for Capacity
Development for Maintaining Power Supply Facilities” (hereinafter referred to as “the Project”)
from July to August in 2010. Following the survey, the Project was launched in March 2011 for the
period of three years in order to develop the capacity of NPA to operate and maintain generation and

distribution facilities.

The Terminal Evaluation Team (hereinafter referred to as “the Team™) dispatched by Japan
International Cooperation Agency (hereinafier referred to as “JICA”™) visited Sierra Leone from 15th
to 27th September 2013 for the purpose of examining achievements so far and process of the Project
by the “Five Evaluation Criteria,” which are explained in the section 1.5 below. Based upon its
results, the original project plan may be revised and, the operation structure may be strengthened. The
Terminal Evaluation has been jointly undertaken by the Team and the Sierra Leonean authorities

concerned.

The objectives of the Terminal Evaluation are as follows:
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(1) To review and assess the inputs, activities and achievements of the Project,

(2)To identify problems and issues to be addressed for successful implementation of the

Project for the remaining period, and

(3) To propose suggestions for better implementation of the Project in the remaining period.

(4) To consider the necessity of project extension

1-2. Members of the Terminal Evaluation Mission

The Team is composed of the members as below.

No. Name Position Affiliation
1 |Mr. Hiroshi SUMIYOSHI |Leader Senior Resident Representative, JICA Ghana
Office
2  [Mr. Katsuya KUGE Evaluation Planning (Deputy Director, Industrial Development and
Public Policy Dept., JICA Headquarters
3 [Ms. Risako IMAI Evaluation Analysis [Consultant, Kokusai Kogyo Co., Ltd.

1-3. Schedule of the Terminal Evaluation
The Terminal Evaluation in Sierra Leone was conducted from 14th to 29th September 2013. The

detailed schedule is as follows.
Table 1: Schedule of Terminal Evaluation

Date Mr. Sumiyoshi Mr. Kuge Ms. Imai
(Leader) (Evaluation Planning) (Evaluation Analysis)
1 | Sep 14 | Sat Narita->London (BA006)
2 | Sep 15 | Sun ->Freet0.wn (BA137). 04:10 Arr.
Preparation of Interview
AM: Attending T&D weekly meeting
(Falcon Bridge Substation)
3 | Sep 16 | Mon PM: Meeting with JICA SLFO
Interview with NPA and JICA Expert
4 | Sep17 | Tue Interview with NPA and JICA Expert
AM: Attending Generation weekly
meeting (Kingtom P/S)
5 | Sep 18 | Wed PM: Interview with NPA and JICA
Experts
6 | Sep 19 | Thu itzl;l) Survey in George Brook (Pilot
Addis Ababa-> Accra=> | AM: Interview with NPA (Blackhall
. Freetown (KQ510) 15:40 | Road P/S and Substation)
7| Sep20 | Fri At. PM: Drafting of Report
Internal Meeting at SLFO | Internal Meeting at SLFO
8 | Sep 2l | Sat Drafting of M/M and Evaluation Report/ Intemal Meeting
Accra-Freetown
9 | Sep22 | Sun| (KQ510) 15:40 Arr. Drafting of M/M and Evaluation Report/ Internal Meeting
Internal Meeting
09:00 Meeting with JICA SLFO
10| sep 23 |Mon 10:00 Courtesy Call and Interview to MOE (Deputy Minister)
P 11:00 Site Survey (Kingtom P/S) Ms. Imai: Interview with NPA TMT member
14:00 Meeting with JET




15:30 Site Survey (Falcon Bridge Substation/ Wilberforce Substation/ Goderich Substation)
11 | Sep 24 | Tue AM: Site Survey
16:00 World Bank
12 | Sep 25 [Wed| 10:00 Joint Coordination Committee (JCC)
13 | Sep 26 { Thu; 10:00 Discussion on Minutes of Meeting (M/M)
Signing of M/M Signing of M/M
14 | Sep 27 | Fri | Freetown->Accra Freetown->Accra (KQ511)17:20-19:50 -> Dep. Accra 22:45
(KQ511) 17:20-19:50 (BAD78)
15| Sep 28 | Sat Arr. 06:25 London Dep. 22:45 (BA00T)
16 | Sep 29 | Sun ->Arr. Haneda

1-4. List of Interviewees

The major interviewees during the Terminal Evaluation are as follows.
1. Ministry of Energy’

Mr. Martin Bash- Kamara Deputy Minister

2, National Power Authority (NPA)
Mrs. Maude R. Peacock NPA Board Chairperson
Mr, Zubairu Kaloko General Manager

Mr. Milton Gosbai

Mr. Alhaji Timbo

Mr. Alfred Vandi

Mr. Alex Jabba

Mr. Foday Conteh

Mr. Abubakarr Turay

Mr. Ibrahim Jalloh

Mr. Mohamed R. Kamara
Mr. David Kamara

Mr. Michael Williams
Mr. Philip S. Sam

Mr. Alex Nimneh

Mr. Sesay

Mr. Francis V. Nyama

Mr. Edward Parkinson
Mr. Edrick A. Saidu

Mr. Sheik Ahmed Koroma
Mr. Ahmed J.S.Fomba
Mr. Theopilus Amara

Mr. Mohamed Fofanah
Mr. Aiah Morsieray

Mr. Mohamed Bassie Kamara
Mr. Emmanuel A. Reid

! Ministry of Energy and Water Resources was divided into Ministry of Energy and Ministry of Water Resources in

January 2013.
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Senior Engineer

Technical Service Manager

Generation Manger, Kingtom P/S

T&D Manager, Falcon Bridge Substation
Mechanical Engineer, Kingtom P/S

Mechanical Engineer, Kingtom P/S

Electrical Engineer, Kingtom P/S

Chief Electrical Superintendent, Kingtom P/S

Head of Mechanical Maintenance, Kingtom P/S
Mechanical Superintendent II, Kingtom P/S
Mechanical Superintendent I (IT Personnel), Kingtom P/S
Mechanical Superintendent (Spare parts), Kingtom P/8
Operation Shift Supervisor, Kingtom P/S

Senior Electrical Engineer, Falcon Bridge Substation
Senior Electrical Engineer, Falcon Bridge Substation
Electrical Engineer, Falcon Bridge Substation
Electrical Engineer, Falcon Bridge Substation
Electrical Engineer, Falcon Bridge Substation
Electrical Engineer, Falcon Bridge Substation

Pupil Electrical Engineer, Falcon Bridge Substation
Station Manager, Blackhall Road P/S

Electrical Engineer, Blackhall Road P/S

Electrical Superintendent, Blackhall Road P/S
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Mr. Umaru Tejan Wann Assistant Mechanical Superintendent, Blackhall Road P/S

Mr. Mohamed Kargbo Maintenance Superintendent, Blackhall Road P/S
Mr. Foday Issa Kamara Assistant Electrical Engineer, Blackhall Road T&D
Mr. George Seiva Electrical Engineer, Blackhall Road T&D
Mr. Sallieu Kamara Electrical Engineer, Blackhall Road T&D

3. World Bank
Mr. Nikkoly Nikolov Senior Energy Specialist, Africa Region Energy Unit
Ms. Elvira Morella Energy Expert

4, International Finance Corporation
Mr. Sese Godzekpo Advisory Services Coordinator

5. African Devélopment Bank

Robert Peprah CPO

Christian Tucker Agriculture Expert (Energy)
6. DIFD

Mr. Mike Jimin Programme Manager

Mr. Martin Walshe Infrastructure Advisor

7. Japanese Expert Team

Mr. Kyoji Fujii Chief Advisor / Power Development Planning Expert
Mr. Makoto Abe Deputy Chief Advisor / Electrical Equipment Expert

Dr. Noboru Matsurnura Mechanical Equipment Expert

Mr. Tadashi Nio Transmission, Substation and Distribution System Expert
Mr. Kazuaki Kondo Coordinator / Assistant for Power Development Planning

8. JICA Sierra Leone Field Office
Mr. Akihira Sano Project Formulation Advisor

1-5. Outline of the Project
The outline of the project is shown as follows. Project Design Matrix (hereinafter referred to as

“PDM™) version 2 approved in October 2012 on 5™ Joint Coordinating Committee (hereinafter
referred to as JCC) is shown in Appendix 1.

Overall Goal
Power supply service of NPA is improved.

Capacity of National Power Authority to operate and maintain diesel generation facilities, and
transmission and distribution systems is developed.

4 L W,ﬂi

Output:

[+>



1. Business Infrastructures to conduct technical work of diesel generation, and transmission and
distribution systems in Western Area are developed.

2. Technical and management capacity to operate and maintain generating facilities in Western
Area is developed.

3. Technical and management capacity to operate and maintain transmission and distribution
systems in Western Area is developed.

4, Technical capacity to plan and manage operation and maintenance work for generation, and
transmission and distribution systems is developed.

PDM versions are shown as below.

version Approval Revised Date
PDM ver.0 Detailed Planning Study 2 August 2010
PDM ver.1 2" JCC Meeting 28 February 2012
PDM ver.2 (draft) Mid-term Review Study 11 July 2012
PDM ver.2 5" JCC Meeting 16 October 2012
PDM ver.3 7" JCC Meeting/ Terminal Evaluation 25 September 2013

1-6. Methodology of Terminal Evaluation
The Terminal Evaluation is carried out in accordance with the JICA Guideline for Project Evaluation,

along with the following process:

(1) Assessing progress of the Project based on the plan shown in the Project Design Matrix
(PDM) and other relevant documents,

(2) Analyzing the Project by the five evaluation criteria,
(3) Recommending improvements of the Project, and
(4) Drawing lessons learned for other similar types of projects.

Both quantitative and qualitative data and information were collected for the Study by the following
methods:

»  Reviews of the project reports and other relevant documents, and
»  Questionnaire and/or interview to Japanese experts, counterparts, residents of pilot project
and other stakeholders.

The five evaluation criteria used for the analysis of the Project are as follows.
(1) Relevance:
Consistency of the Project Purpose and the Overall Goal with development policies and
needs of Sierra Leone as well as the ODA policy of Japan towards Sierra Leone.
(2) Effectiveness:
Likelihood of achievement of the Project Purpose by the end of the project period as a result
of attaining outputs at the time of the Terminal Evaluation.
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(3) Efficiency:
Extent of conversion from the inputs to the outputs assessed from the aspects of
achievement of the planned outputs as well as quantity, quality and timing of the inputs by
the Japanese and Sierra Leonean sides.

{(4) Impact:
Impacts of the Project are assessed by likelihood of achievement of the Overall Goal, which
is the intended impact of the Project and positive and negative, direct and indirect effects
having been brought or to be brought by the Project.

(5) Sustainability:
Continuity of positive effects and benefits brought by the Project after the completion of the
Project. It is assessed by the institutional, organizational, technical and financial aspects.

2. Project Performance and Implementation Process

2-1. Inputs
The inputs for the Project are shown in the table below.

Table 1: Inputs for the Project (by t

Jpmmate s et

he end of Septe

s

sExperts: 15 experts in 8 areas (24.20MM) »Counterpart Personnel: 51 persons were assigned.

s Equipment: +| and and Facilities: Project office space and
Foreign Currency: 3,975 USD faciliies in NPA, Kingtom Power Station and
15,760,449 JPY Falcon Bridge Substation.
Local Currency: 115,943,000 Le ¢Local Cost: Administrative and appliances costs for
sLocal Cost: 59,015,000 JPY Project offices, and pilot preject implementation

41,055,000Le

2-1-1. Japanese Side
Inputs by the Japanese side were as planned.

Fifteen (15) experts in the following eight (8) areas were dispatched.
@ Chief Advisor / Power Development Planning Expert
@ Deputy Chief Advisor / Electrical Equipment Expert
4 Mechanical Equipment Expert
@ Transmission, Substation and Distribution System Expert
# Diesel Engine Overhaul Expert
@ Overhead Line Maintenance Expert
@ Underground Cable Maintenance Expert

# Coordinator / Assistant for Power Development Planning

The list of experts is attached as Appendix 4. Two (2) experts, in areas of Mechanical Equipment and

=
-6- = A



Transmission, Substation and Distribution System, were assigned for longer period, more than 6

months per year.

At the time of the Terminal Evaluation, 2 engineers from T&D (Falcon Bridge) were trained in Japan
and also total 9 NPA staffs (Kingtom Power Station, Falcon Bridge Substation and Blackhall Road
Power Station) were sent to group training in Japan from 2011 to 2013. There was no training
conducted in the third countries such as training in Ghana, however the third country training is

planned to be conducted in the remaining period of the Project.

The equipment provided by the Japanese side are office appliances for inventoty control such as
personal computers, a printer, LAN system equipment, and equipment for the training of
transmission cable such as cable oil compressor and copper dices. The list of equipment is attached

as Appendix 8.

The Jocal cost borne by the Japanese side of approximately 59 million JPY spent to manage and
implement the Project such as administration staff, consumables, transportation cost, and software,

The details of local cost are attached as Appendix 9.

2-1-2. Sierra Leonean Side

The Sierra Leonean Side assigned counterpart personnel for 1) the Joint Coordination Committee
(hereinafter referred to as JCC), 2) the Technical Management Team (hereinafter referred to as
“TMT”), and 3) Management Groups (hereinafter referred to as “MG™) for Kingtom Power Station,
Falcon Bridge Substation and Blackhall Road Power Station/Substation. The list of main counterpart
personnel is attached as Appendix 5. Other than these main counterparts, technicians under MG
members are involved in the project activities as members of Action Group (hereinafter referred to
as “AG™).

However, budgets were not allocated timely by the Sierra Leonean side for necessary tools and
spare parts for O&M of facilities such as periodical overhauls of Niigata No.7 and No.8 generators.
According to the interview, occasionally the amount of disbursed money was not enough to procure
necessary items for both generation and T&D, which delayed the schedule of the Project activities.

The project office space was provided by NPA for Japanese experts.

2-2.Progress of Activities

For the period from March 2011 to September 2013, the project activities were moderately
progressed as planned. The progress was managed by “Work Flow” instead of “Plan of Operation”
in the Project as attached in Appendix 2. Some activities such as operation data analysis and drafting
the manuals and plans for O&M was delayed in comparison to the schedule; therefore, further efforts

=
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shall be made for more progress in the remaining period. The rest of the activities initially planned in
the remaining period are expected to be implemented as planned.

Summary of the progress of major activities are as follows.

(1) Guidelines and maintenance inventory
In both areas of generation and T&D, there was major progress in investigating equipment and
facilities, preparing inventory, and making lists of equipment and facilities necessary for
replacement and repair. In the area of power generation, the above activities were prepared and
started their updates. In area of T&D, the inventory of primary substations and all of 262
secondary substations were finalized. In power generation, guidelines were created; on the other
hand the guidelines of T&D are to be completed in the remaining period. Therefore inventory
updates in generation were finished by the end of the Project, but T&D requires more time for
updating the inventory since such as cables and overhead lines are difficult to trace due to the lack

of human resources.

(2) Classroom, OJT trainings and workshops
Classroom trainings, OJT trainings, and workshops with TMT, MG (Power Generation and T&D)
including Action Group were conducted as planned. The details result of trainings and workshops
are aftached as Appendix 7.

(3) Formulation of TMT, MG, AG

NPA assigned the staff for JCC, TMT, and MG of power generation and T&D. There were six (6)
JCCs and two (2) TMT meetings at NPA Head Office were held, MG meetings (including AG)
both at Kingtom Power Station and Falcon Bridge Substation were held regularly once a week. As
for weekly MG meeting for Blackhall Road Power Station, the Expert for Generation will join
from October 2013, Weekly meeting of Blackhall Road Substation was held jointly with Falcon
Bridge weekly MG meeting. These MG meetings are functioning for information sharing and
discussions for problem solutions to O&M issues in the field. TMT meetings had been held since
May 2012 once in two weeks, however at the time of the Terminal Evaluation (September 2013),
the frequency of TMT meetings was not clearly defined. In short, the existence of TMT meeting
itself lost substance. Therefore it is recommended to discuss this situation between JET and NPA
how to enhance TMT regular meeting for better implementation of the Project activities.

(4) Short-term and long-term maintenance plan
Short- and long-term O&M plans are in progress. The quality of this plan is not secured yet. It
needs more efforts to complete in the remaining period. Monthly operation reports of power
generation and quarterly budget reports of T&D were submitted to the head office in aceordance
with the administrative regulation of NPA though there were delays in their submission.

‘%
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2-3. Achievement of OQutputs
By the time of the Terminal Evaluation in September 2013, the Project achieved 70% of Qutput 1,

60% of Output 2, 60% of Output 3 and 50% of Qutput 4 as a result of the Study. Those outputs are
expected to be achieved through implementation of the planned activities in the remaining period.

As to Outputs 4, the Project achieved improvement of information sharing through the periodical
MG and TMT meetings; however, TMT meeting lost substance at the time of the Terminal
Evaluation. In particular, the TMT meetings are expected to be more functional to speed up
procurement of spare parts and necessary equipment and materials for generation and T&D for the
remaining period of the Project. Also, it is necessary for CPs to achieve timely submission of
periodic reports and improve the quality of O&M reports. It is required strong intervention by
Japanese experts and continuous efforts by CPs to these activities.

It is unlikely to achieve the establishment of monitoring system between power stations and
sub-stations due to the time constraints in procurement procedures.

e
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Tab]e 2: Achievement of Qutputs (as of September 2013)

ngh*% i a%ii?. tS g“ o ﬁ% ; e mf:gu lelr dlmmt ?gﬁ gﬁ ?2 ﬁ’gﬁré@ AC iﬁ%ﬁﬁ%}
1. Business Infrastructures to NPA engineers and technicians in [Generatlon]
conduct technical work of power generation and transmission 1.1 and 1.2 were achieved as
diesel generation, and and distribution can :

transmission and distribution
systems in Western Area are

developed.

3. Technical and management

capacity tc operate and
maintain  fransmission and
distribution systems in Western
Area is developed.

1.1. Update inventory according to
the guidelines
1.2. Equipment and facilities for

replacement and repair are
identified.

1.3. Revise the inventory
continuously.

Targeting NPA engineers and
technicians in transmission and
distribution mainly at Falcon Bridge
Substation,

3.1 Apprcximately 50 and more of
them are trained.

3.2 They understand better the
theory in class room.

3.3 They learn and implement better
O&M practices through class
rocm and OJT trainings.

3.4 They enhance their capacity to
collect cutage data by causes,
to analyze the causes, and to
plan and implement the
countermeasures.

3.5 They learn a countermeasure for
reduction of technical loss at the
end user {customer} through the
pilot project.

3.6 They can produce O&M manuals
properly.

3.7 They learn and implement the
methods and guidelines for
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planned. 1.3 was undertaken but
periodical update was not done as
planned.

[T&D]
60% of 1.1 was achieved. 1.2 was
achieved as planned. 1.1 and 1.3
are likely to be achieved by 80%

3.1 was achieved.

3.2 was achieved partly. Depth of
trainees' understanding is not
enough compared to standard
level.

3.3 was achieved parly. OJT
preceded classroom training.
Classroom fraining. Class
room training is planned to
start in October 2013.

3.4 was partially achieved.

3.5 will be achieved after pilot
project is completed.

3.6 was partially achieved but is
unlikely to be achieved within
the project period.

3.7 is unlikely to be achieved
within the project scope and
period. To achieve them, more
work, time, and management
structural change of NPA in
safekeeping is required.
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2-4,Prospects for Achievement of the Project Purpose
The Project aims at enhancing the NPA’s capacity to plan and implement O&M plan. In order to

achieve the Project Purpose, verifiable indicators were changed in July 2012 at the time of the

Mid-term Review and those were approved in 5™ JCC in October 2012.

The emphasis is on that ‘Important Assumption’-of Output 1 to 4, and Project Purpose is to be added
*The discharge of Bumbuna Hydro Power Station is stable as the same level or higher than that of
September 20137, The condition of Bumbuna can be a killer assumption to the Project since it will
affect the schedule of major power stations such as Kingtom and Blackhall Road for their operation
plan and maintenance plan as well. Once Bumbuna stops due to the various troubles, 1) NPA can not
stop major power stations to conduct periodical maintenance (overhauls), 2) NPA needs to purchase
more fuels than planned, 3) procurement of additional fuels results in financial problems, and 4} the
longer NPA operates major generations, the shorter is preparation period for procurement of O&M
spare parts and necessary equipment.
Table 1: Achievement of the Project Purpose
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Capacity of National Power
Authority to operate and maintain
diesel generation facilities, and
transmission and  distribution
systems is developed.

1. Operation and maintenance
plan for Western Area is
formulated by NPA's own
capacity.

2. Operation and maintenance
plan for Woestern Area is
implemented by NPA’s own
capacity.

3. Ratio of forced outage for
generating facilities has been
equal to or less than the
haseline data collected by the
Project.
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1. was almost achieved.

2. Generation: almost achieved
but it is premature for NPA to
conduct the 12,000hrs and
16,000hours maintenance by
their own capacity. For T&D it is
premature to implement O&M as
planned due to the daily
firefighting situations.

3. is in progress and will be
compared when the Project
terminates.
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2-5.Prospects for Achievement of Overall Goal
The Overall Goal is an intended outcome brought by the Project. It would be partially achieved

within three to five years after completion of the Project. In addition, it is important to consider that

there is no drastic change in discharge of Bumbuna as current level.

Table 2: Prospects for Achievement of the Overall Goal

Power supply service of NPA is - Technical loss at the end user The data have heen keeping
improved. {customer) will be reduced by collected to compare the
14% in Western Area. difference from March 2011 to
* Number and duration of March 2014.
blackouts will be reduced by 5% - ditto as above
in Western Area

2-6.Implementation Process

The Project has been implemented by the structure shown in the Figure 1. The formation of MGs
(generation and T&D}) functions for smooth implementation of the Project. On the other hand, the
TMT does not function well so far; therefore it is required to get the TMT more vigorous for the
timely implementation of procurement for spare parts and other relevant equipment and materials
which are necessary to conduct the project activities. In order to assure the progress of activities and
achievement of outputs and the Project Purpose; however, it is necessary to enhance the monitoring
function of TMT. It is indispensable to enhance the initiative from NPA by the time of project
completion in order to make sure the sustainability of the Project. No serious communication
problem was identified between the Japanese and Sierra Leonean Sides.

Joint Coordinating Committee
(Chairman: Minister, Energy and Water Resources)
~

h A
Project Director / Deputy Project Director

(General Manager, NPA)/  (Deputy General Manager, NPA)

F 3

4
Project Manager . | TMT:Technical

(Technical Services Manager, NPA) |~ | Management Team

F A

|| JICA Experts

¥
Generation/T &D

¥

MG: Management Group

A

AG: Action Group

h 4

Figure 1: Implementation Structure
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3. Evaluation by Five Evaluation Criteria

J-1.Relevance
Relevance of the Project is high, and this is to be maintained until the project completion and
thereafter in the future.

(1) Consistency with the Development Plan of Sierra Leone

The Project is consistent with the long-term plan of Sierra Leone “Vision 20257 formulated in 2003
and also Poverty Reduction Strategy Paper II (PRSP II) from 2009 to 2012. A strategic action for “a
competitive private sector-led economy with indigenous participation” under “Vision 2025 states
rehabilitation and maintenance of NPA infrastructure. “Enhancing the national power supply” is one
of four strategic priorities in PRSP II together with agriculture, transportation network, and human
development.

(2) Consistency with the Development Needs of Sierra Leone

It is an emergent issue for NPA to improve power supply service which faced serious problems of
frequent power failures and high technical and non-technical losses. These problems have remained
unsolved even in the development period of the Sierra Leonean economy for last ten years and have
caused the low level of consumer satisfaction. Lack of technical and financial capacity of NPA has
been main causes of those problems. To enhance technical capacity for O&M of power supply
facilities is highly relevant to needs of Sierra Leone and NPA.

(3) Adequate Timing of the Project Implementation

As Sierra Leone is in transition stage from reconstruction to development, it is highly required to
have private sector to grow up, that are seen as producers of jobs in accordance with the economic
growth. Provision and availability of stable electricity is essential to attract enterprises. Thus it is
obvious that the implementation of the Project was adequate enough to provide constant electricity
of 10 MW (Niigata No.7 and No.8) for Freetown. In addition, it was effective so as to alleviate
popular discontent around 2012. When Bumbuna power station was out of service in 2012, Kingtom
power station with Niigata No.7 and No.8 kept functioning as a sole power station at that time due to
the fact that the periodical overhauls were properly conducted within the Project activities.

(4) Adequacy of Project Approach and Design

The Project approach and design is consistent with the needs of target groups of NPA staff. This can
be attributed to adequate needs assessment prior to the Project. Project design was elaborated very
carefully by dispatch of Japanese power-plant and electric experts for one to two months before
detailed design planning survey mission. Problem analysis in power station and T&D was conducted
by the experts beforehand. As a result, the implementation structure for the Project was determined
to involve all levels of personnel from technicians in the Project sites to directors at headquarters.
Also, necessity for technical capacity in the Project design was set out from how to upgrade the
inventory of equipment and facilities for daily work, enhancement of analytical capacity through
in-class and OJT ftrainings, and finally enhancement of capacity for planning and implementing
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O&M and maintenance. The contents of trainings were discussed at the outset of the Project which
was reflected to the activities adequately.

(5) Consistency with the Japanese ODA policy

The Project is consistent with Japanese Official Development Assistance (ODA) policy for Sierra
Leone. This policy states two priorities: “Economic and Social Infrastructure Development” and
“Rural Development.” 1n the context of economic infrastructure development, the support for the
electric power supply in Western Area is identified as part of the program for “Strengthening
Economic Development Bases in Western Area.” The Project was conducted along with the policy.

3-2. Effectiveness
At the time of the Terminal Evaluation, effectiveness of the Project is still limited in order to achieve
the Project Purpose by the end of the Project.

Effectiveness of capacity development was confirmed through some outputs, such as the updating
inventory of equipment and facilities and capacity development through in-class and OJT trainings.
Promoting factors for this achievement are attributable to the commitment of personnel in charge.

According to the interview, the emphasis is on that “the culture of operation and maintenance has
taken root in Sierra Leone” is in replace of “keep using it without break until it is broken”. The
Niigata generators granted by the Japanese government have been functioning through proper
maintenance with the NPA efforts to continue daily maintenance working together with Japanese
experts,

However, activities for capacity development for trouble shooting through analyzing the data,
formulating and implementing countermeasures are still in the initial stage. Also, for the
achievement of the Project Purpose, it is critical to start drafting the O&M plans and manuals and
improvement of O&M reports.

There are still lots of activities to be done in order to produce the outputs in the remaining period. As
to generation, both 12,000 hours and 16,000 hours overhaul maintenance are necessary to be
supervised properly by the Japanese Experts. In order to conduct these overhauls, the remaining
period of the Project is not enough to secure safety operation of Niigata No.7 and No.8. Moreover,
the monitoring system of T&D and its continuous utilization are unlikely to be achieved during the

remaining period of the Project.

It is essential for TMT to support MG members in monitoring the progress, providing necessary
instructions, feedbacks, and allocating budget of O&M activities in a timely manner. Financia}
constraints and related time consuming procurement are major factors to result in delay in project
activities. Effective countermeasures shall be taken by the NPA management side.

<
- 4%l
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Regarding the important assumptions of the PDM, it is recommended to add that the effect of
Bumbuna condition is not ignorable. The Project was affected by the discharge conditions of
Bumbuna such as breakdown of one of the turbines in Bumbuna power station. The following
troubles summarized below influenced and delayed the Project activities.

* Breakdown of the turbines in Bumbuna hydro power station

* Accidental cuts of underground cables during road constructions

« Fall-down of King Jimmy Bridge between Kintom P/S and Falcon Bridge substation

* Collapsed tower of 33kv overhead line between Freetown substation and Blackhall Road P/S

3-3. Efficiency
Efficiency of the Project is medium.

By the time of the Terminal Evaluation, the inputs through both Japan and Sierra Leone sides were
as planned. For the Japanese side, quality, quantity and timing of dispatch of the Japanese experts
were fair to conduct the activities and to produce the outputs as planned. For the Sierra Leonean side,
personnel and facilities were allocated as planned, and MG and TMT were functioning for
conducting activities more efficiently.

In order to assure the project activities as scheduled in the remaining period of time, commitment of
TMT for monitoring and budget allocation is necessary as discussed above in 3-2. Effectiveness.

3-4. Impact
(1) Achievement of Overall Goal
As mentioned in 2-5, the Qverall Goal is likely to be achieved partially depending on the progress of

the outstanding items of each output.

(2) Positive impacts on NPA
At the time of the Terminal Evaluation, positive impacts were identified as follows.

- Enabling environment such as improvement of OA equipment (PC, internet, printers and etc) and
office supplies was established.

+ Attitudes and minds towards working together in a team were enhanced,

* Pupil engineers hired by the NPA as promised and scheduied are precious resources to the NPA.
(9 engineers for generation and 14 engineers for T&D from 2011 to 2013 were recruited).

(3) Other positive impacts
- Business enterprises and individuals were able to reduce operating cost in private electric
generators and use cheaper electricity from 10 MW Niigata generators granted by Japanese
government.
* Blectricity produced by NPA provided dividend of peace to Freetown citizens.
+ Street lights contributed greatly to public peace and safety in Freetown at night.

Fr
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3-5. Sustainability

Sustainability of the Project is medium from the following aspects.

(1) Policy /institutional aspect

For the Government of Sierra Leone, political support for improvement of electric power supply will
be continuously committed in the future. The National Electricity Act was enacted in December
2011 to improve the performance of the energy sector.

(2) Organization aspect

In a short term period, there is no negative factor which might affect the capacity for O&M in terms of
organization aspect of NPA. However, the Project might be affected in terms of its sustainability if
NPA is divided into two entities: the Electricity Generation and Transmission Company and the
Electricity Distribution and Supply Authority, as mentioned in the National Electricity Act. According
to the progress of this reorganization during the remaining period of the Project, it is necessary to
confirm between the Japanese and Sierra Leonean side how the Project should be incorporated into it

in order to assure the sustainability.

In NPA, particularly T&D operated and managed the degraded facilities such as transformers and
underground cables installed in colonial era with the limited number of staff. Under these
circumstances, it is required to replace more of aging facilities and also to increase the number of

younger engineers and technicians,

(3) Technical aspect
The commitment of NPA personnel for improving the technical capacity of the O&M is admitted, and

the technical transfer at the Project sites is most likely sustainable. NPA’s capacity to formulate and
manage O&M plan is likely to be moderate to mid-high if the monitoring function is further
strengthened at the NPA head office in the remaining period of the Project. However forthcoming
overhaul maintenances of 12,000 hours and 16,000 hours will require more skills and knowledge of
the experts, therefore these maintenances shall be supervised by the experts. It is not recommended
to conduct these maintenances by NPA’s own capacity. As to T&D, it is also the same situation in
conducting meonitoring system which requires more knowledge and experience together with the
proper installation of the system itself. The installation of monitoring system will not be completed

fuily within the project period.

(4) Financial aspect
Under current financial constraints, NPA has a difficulty to allocate sufficient budget for O&M.
Insufficient budget may limit the development of O&M capacity, thus it required to make further

v
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efforts to allocate sufficient budget for O&M. Unpaid tariff of governmental organizations and other
concerned institutions shail be tackled faster through such as installation of prepaid meters.

3-6. Conclusion
Since the Project is consistent with the development plan and needs of Sierra Leone and the Japanese

ODA policy, the relevancy of the Project is high. Effectiveness is limited at the this moment;
however, it is expected to be mid-high depending on the efforts made for promoting activities to
achieve outputs. Although efficiency is medium at this time, efforis should be made to conduct the
activities as scheduled in the remaining period of the Project. For the evaluation on impact, the
Overall Goal is expected to be as a result of the achievement of the Project Purpose. Sustainability of
the Project is premature to judge so far in terms of financial and organizational aspects although

working environment was improved greatly.

In conclusion, the Project may be moderately achieved by the time of project completion if the

recommendations of the Terminal Evaluation are reflected in the remaining period.

4. Recommendations and Lessons Learned

4-1.Recommendations

1) _Enhancement of the Function of Technical Management Team

In order to achieve the Project Purpose, the remaining activities should be progressed further in both
generation and T&D. It is recommended that TMT shall get more involved in monitoring the
progress of the Project, and provide timely support particularly for procurement of spare parts of
O&M for both generation and T&D.

2) _Improved Operation and Maintenance Plan and Implementation
One of the critical activities in order to achieve the Project purpose is drafting O&M manuals and

plans; however, the activity is in progress. It is recommended that NPA draft the plans and manuals,
tentatively implement O&M accordingly, and revise them at least once in the remaining Project
period. Therefore, it is necessary for NPA staff to complete drafting plans and manuals in a timely
manner and make first drafts by the beginning of 2014.

3) Securing in Financial Resources

In case the financial condition of NPA is not improved in a short-term, it is necessary to secure
financial resources with the strong leadership of Minister of Energy.

4-2.Lessons Learned

I) _Provision of Stable Electricity and Economic Growth
Sierra Leone is in transition stage from reconstruction to development, and economic growth and

employment are major challenges. In this context, it was significant to implement the Project that

t .
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contributes to providing stable electricity to support the economic growth of private sector.

2) _Project Design based on Elaborated Needs Assessment
For the countries in the reconstruction stage, designing the project approach requires flexibility and

elaborated assessment. In case of this Project, when the detailed planning survey team was
dispatched for the Project, the situation of NPA at that time was carefully examined in technical,
financial and organizational aspects by spending more than one month in the Project site. This was
one of critical factors that helped project approach and design to be highly relevant to the needs of
NPA. For the organizations that had suffered from serious problems of O&M, the claborate needs

assessment could provide profound insights of more functional project approach.

3) _Strengthening Capacity of Power Supply Facilities

For many countries in reconstruction to development stage, the interventions of international aid at
the early stage could strengthen the capacity of power supply facilities. Civil war was caused by
poverty and unemployment situations in many cases, therefore economic growth to improve
unemployment issues are critical to those countries. The economic growth is pulled by the growth of
private sector, thus provision of cheaper nationai grid is essential rather than using costly private

owned generators.

4) Two Schemes for Strengthening Capacity of Power Supply Facilities
Many countries that experienced civil war have major challenges such as degraded power supply

facilities and lack of younger human resources for O&M. To solve these challenges, it is effective
and efficient to mix two schemes; a grant aid for installation of power supply facilities and technical
cooperation for capacity development of staff of power supply facilities. It is recommended the
counterparts of recipient country to hire younger personnel to implement such project more
effectively and efficiently.

(END)
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Appendix 4: List of Dispatch of Japanese Experts

Assignment

Chief Advisor / Power

Period

March 19, 2011 - April 17, 2011
August 6, 2011 - September 4, 2011
February 20, 2012 - March 4, 2012
May 13, 2012 - May 27, 2012

(By the end of Sep
Office affiliated

1 M. i Euiii ! . ; . o7
r. Kyoiji Fujii Developg::;tnPlanmng October 13, 2012 - October 19, 2012 Yachiyo Engineering Co., Ltd.
February 20, 2013 - March 3, 2013
May 11, 2013 - May 30, 2013
September 20, 2013 - October 2, 2013
August 6, 2011 - September 4, 2011
coputy it ier | DEOOTRET L0 Dosmer oot |
2 Mr, Makoto Abe EIectnc;LEequtnpment Dacember 4, 2012 - December 28, 2012 Yachiyo Engineering Co., Ltd. 57
P June 10, 2013 - July 4, 2013
July 29, 2013 - August 29, 2013
March 19, 2011 - May 1, 2011
July 2, 2011 - September 27, 2011
January 10, 2012 - March 6, 2012
. . May 12, 2012 - August 7, 2012
3 Dr. Noboru Matsumura Mechang:l Egmpment September 1, 2012 - December 2, 2012 | Yachiyo Engineering Co., Lid. 20.3
P January 23, 2013 - March 1, 2013
April 13, 2013 - August 5, 2013
September 16, 2013 - November 25, 2013
{Scheduled)
March 19, 2011 - May 17, 2011
July 30, 2011 - October 25, 2011
January 10, 2012 - March 6, 2012
Transmission, Substation May 12, 2012 - August 7, 2012
4 Mr. Tadashi Nio and Distribution System | September 1, 2012 - December 2, 2012 | Yachiyo Engineering Co., Ltd. | 202
Expert February 3, 2013 - April 22, 2013
May 7, 2013 - July 18, 2013
September 10, 2013 - November 18, 2013
(Scheduled)
. ‘s Auxiliary Equipment GEA Westfalia Separator
5 | Mr.Purgatorio Dominique Expert October 17, 2012 - Qctober 29, 2012 France SAS 0.4
6 | Mr. Rodolfo Bautista Jr, | Diese! Engine Overhaul July 30, 2011 - August 28, 2011 Niigata Power Systems Co., | 4
Expert Ltd.
. Diesel Engine Overhaul | September 10, 2012 - October 31, 2012 | Niigata Power Systems Co.,
7 | Mr Jessie A. San Juan Expert April 13, 2013 - July 30, 2013 Ltd. 5.4
B Mr. Shinichi Ueda Ge"e’aéggg’:e’“a“' September 29, 2012 - October 7, 2012 | Nishishiba Electric Co., Ltd. | 03
9 | Mr. Masashi Kobayashi | COntr! F;‘;‘Z'rtove'ha“' September 29, 2012 - October 7,2012 | Nishishiba Electric Co,, Ltd. | 03
. . Overhead Line R .
10 [ Mr. Fukiyoshi Korezawa Maintenance Expert August 16, 2011 - August 30, 2011 Inoue Engineering Co., Ltd. 05
. . Qverhead Line April 15, 2013 - May 15, 2013 Takashio Powers [nternational
1 Mr. Yasushi Usui Maintenance Experl June 13, 2013 - July 7, 2013 Co., Ltd. 20
. Underground Cable .
12| Mr. Toshiharu lwamoto Maintenance Expert November 8, 2011 - November 22, 2011 Toenec Corporation 05
13| Mr. Hitoshi Sobue Underground Cable March 19, 2013 - April 22, 2013 Toenec Corporation 12
: Maintenance Expert ! ! ’
Coordinator / Assistant
14 Mr. Masaya Sugita for Power Development March 28, 2011 - April 26, 2011 Yachiyo Engineering Co., Ltd. 1.0
Planning
August 13, 2011 - Sep 2, 2011
Nov 5, 2011 - Nov 22, 2011
Jan 14, 2012 - Mar 6, 2012
Coordinator / Assistant May 12, 2012 - Jun 24, 2012
15 Mr. Kazuaki Kondo for Power Development Aug 14, 2012 - Sep 7, 2012 Yachiyo Engineering Co., Ltd. 3.2
Planning Sep 29, 2012 - Dec 15, 2012
Jan 20, 2013 - Mar 5, 2013
Mar 19, 2013 - May 20, 2013
Jun 25, 2013 - Aug 12, 2013
TOTAL MM 76.8
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Appendix 5. List of Counterpaits

1. National Power Authority (NPA)

Technical Management Team (TMT)

Roles in Project

Name Position
1|Dr. Zubairu Ahmed Kaloke General Manager Project Director
2|Ing. Denis J. S. Garvie Deputy General Menager {Administration) Deputy Project Director
3|Ing. Mahmood Timbo Deputy General Manager (Chief Operating Officer) Project Manager
4 |Mrs. Maude Peacock Chairman, Board of Directors
5|Ing. John Kabia Corporate Planning and Project Manager
6|Ing. Milton Gegbai System Planning Head
7|Ing Alhaji Timbo Technical Services Manager of Generation and T&D
8|Ing Alfred Vandi Gengeration Manager, Kingtom Power Staion
9|Ing. Unisa Samura Technical Audit Manager
10|Mr. Charles Macarthy Commercial Manager
11|Ms. Edleen Elba Manager, Administration and Huma Resource Development
12| Mr. Tamba Keilli Corporate Secretary and Legal Solicitor
Manigerient Group (MG)’ e S
1) Kingtom Power Station
13|Ing Alfred Vandi Generation Manager
14|Ing. Sinneh A. Kamara Operation and Maintenance Engineer Study in abroad

15|Mr. Mohamed R. Kamara

Senior Electrical Superintendent

16{Ing. Abubakarr Turay

Mechanical Engineer (Head Mechanical Maintenance)

17|1Ing. Foday Conteh

Mechanical Engineer (Head Operation Section)

18|Ing. Tbrahim Jalloh

Elecrical Engineer (Head Electrical Maintenance Section)

19| Mr. Unisa Sesay

Mechanical Superintendent II (Operation Shift Supervisor)

20|Mr. Michael J. Williams

Mechanical Superintendent Ii (Operation Shift Supervisor)

21|Mr. Keikura Vandi

Assistant Mechanical Superintendent (Operation Shift Supervisor)

22|Mr. Anthony Geegbae

Assistant Mechanical Superintendent (Operation Shift Supervisor)

23|Mr. Foday Kargbo

Assistant Mechanical Superintendent (Operation Shift Supervisor)

24 |Mr. David Kamara

Assistant Mechanical Superintendent

25|Mr. Amadu Salteu Barrie

Electrical Superintendent

26| Mr. Philip Sam Mechanical Superintendent &IT Personnel, Member
27|Mr. Augustin Mansaray Safety Officer

28 |Mr. Alex Nimney Store Officer

2) Faleon Bridge Substation

29|Ing. Alex Jabba Té&D Manager

30[Ing. Francis Nyama

Senior Electrical Engineer {T&D)

31|Ing. Edward Parkinson

Senior Electrical Engineer {T&D)

32|Ing. Edrick Saidu

Head Preventive Maintenance & Standby

33|Ing. Rashidatu Bah

Electrical Engineer

34 |Mr. Sylvester Koroma

Assistant Engineer (Substation)

35|Mr. Santigie Bangura

Assistant Engineer (Overhead Lines)

36[Mr. John King

Chief Superintendent (Operations)

37{Mr. Edward Lavaly

Senior Superintendent (Undergroud Cables)

38|Mr. Moussa Sankoh

Senior Superintendent (Premises Installation)

39 |Mr. Issa Bangura

Senior Superintendent {Service Connection)

40|Mr. Alimamy Max-Bangura

Superintendent {Operations)

41 (Mr. Allieu Turay

Superintendent {Qperations)

3

~

Blackhall Road Power Station/Substation

Power Station

42 |Ing. Aiah Morsieray

Station Manager

43 |Ing, Mohamed B.Kamara

Elecric Engineer (Head of Electrical Maintenance)

44|Ing. David Abdul Konneh

Mechanical Engineer (Head of Operation Section)

45|Ing.Geoffery Pratt

Mechanical Engineer (Head of Mechanical Maintenance Section)

46| Mr. Mohamed Kargbo

Senior Fitter

t
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47

Mr. Umaru Tejan Wann

Assistant Mechanical Superintendent

43

Mr. Sumorie Lahai

Assistant Mechanical Superintendent

T&D Substation

49

Mr. Foday Kamara

Assistant Electrical Engineer (T&D of Blackhall S8)

50

Mr.George Seiya

Electrical Engineer {T&D of Blackhall 88)

51

Mr. Cheono Jalloh

Electrical Engineer (T&D of Blackhall SS)

2. JCC Members

Name Position Organization
1 |Hon. Oluniyi Robin-Coker Minister, Ministry of Energy, Chairperson MOE
2|Mr. Jiro Inamura Chief Representative, Co-Chairperson JICA Ghana Office
3|Ing. John Kabia Corporate Planning and Project Manager, Vice Chairperson NPA
4/Hon. Martin Alex Bash Kamara Deputy Minister of Energy, Member MOE
5|Mr. Bani Yilla Sesay Permanent Secretary, Member MOE
6|Mrs. Maude Peacock Chairman, Board of Directors, Member NPA
7|Mr. Abdulai Barrie Director of Project Management Unit, Member MOE
8|Dr. Zubairu Ahmed Kaloko General Manager, Member NPA
9|Ing. Denis J. S. Garvie Deputy General Manager (Administration), Member NPA
10(Ing. Mahmood Timbo Deputy General Manager (Chief Operating Officer), Member NPA
11|Ing. Milton Gegbai System Planning Head, Member NPA
12|Ing Alfred Vandi Generation Manager, Member NPA
13|Ing Alhaji Timbo Technical Services Manager, Member NPA
14|Ing. Unisa Samura Technical Audit Manager. Member NPA
15|Ing. Alex Jabba Manager Té&D, Member NPA
16|Mr. Charles Macarthy Commercial Manager, Member NPA
17|Ing. Aiah Morsieray Black Hall Road Power Station Manager, Member NPA
18|Ing. Sinneh A. Kamara QOperation and Maintenance Engineer, Member NPA
19|Ing. Mohamed B.Kamara Head of Electrical Maintenance, Metnber NPA
20|Ing. Abubakarr Turay Head Maintenance Section, Member NPA
21|Mr. Mohamed R. Kamara Senior Electrical Superintendent, Member NPA
22|Mr. Samuel Kargbo Mechanical Superintendent II, Member NPA
23|Mr. Michael J. Williams Mechanical Superintendent 1I, Member NPA
24 |Ing. Francis Nyama Senior Electrical Engineer (T&D), Member NPA
25|Ing, Edward Parkinson Senior Electrical Engineer (T&D), Member NPA
26|Mr. John King Chief Superintendent (Operation), Member NPA
27|Mr. Edward Lavaly Senior Superintendent (Undergroud Cables), Member NPA
28|Mr, Santigie Bangura Assistant Engineer (Overhead Lines), Member NPA
29|Mr. Sylvester Koroma Assistant Engineer (Substation), Member INPA
30|Mr. Alimamy Max-Bangura Superintendent (Service Connection), Member NPA
31|Ing. Mallay Bangura Head Prepaid Section, Member INPA
32|ing. Edrick Saidu Head Preventive Maintenance&Standby (T&D), Member NPA
33|Ing. Rashidatu Bah Electrical Engineer, Member NPA
34|Mr. Issa Bangura Senior Superintendent (Service Connection), Member NPA
35|Mr. Mousa Sankoh Senior Superintendent (Premises Installation), Member NPA
36|Mr. Allieu Turay Superintendent (Operations), Member NPA
37iMr. Abu Bangura Commissioner, Member E-?E;g:;g:;nmission for
38 |Mr. Kazuaki Sato Representative, JICA Sierra Leone Field Office, Member JICA Sierra Leone Field Office
39:Mr. Kyoji Fujii Chief Advisor, JICA Expert Team, Member Yachiyo Engineering Co., Ltd.

40

Mr, Makoto Abe

Deputy Chief Advisor / Electrical Equipment Expert, JICA Expert
Team, Member

Yachiyo Engineering Co., Ltd.

41

Mr, Noboru Matsumura

Mechanical Equipment Expert, JICA Expert Team, Member

Yachiyo Engineering Co., Ltd.

42

Mr. Tadashi Nio

Transmission, Substation and Distribution System Expert, JICA
Expert Team, Member

Yachiyo Engineering Co., Ltd,

43

Mr, Kazuaki Kondo

Coordinator / Assistant for Power Development Planning

Yachiyo Engineering Co., Ltd
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Appendix 7: Summary of Trainings/Workshops

@Classroom Training

Field Instructor Title Period Nur_nl_:er of
participants
. Theoretical Understanding for Operation and
Geneation Dr. Noboru Matsumura Maintenace of Diesel Power Plant (Step 1) 23/Janf2012 - 3/Feb/2012 24
. Theoretical Understanding for Operation and
Geneation Dr. Noboru Matsumura Maintenace of Diesel Power Plant (Step 2) 16/Jul/2012 - 274Juli2012 39
- Comprehensive understanding of electrical system B
T&D Mr. Tadshi Nio on generation {Step 1) 13/Feb/2012 - 17/Febf2012 10
T&D Mr. Tadshi Nio '11')&D Classroom Training for Pupil Engineers (Step Jun/2012 (1 day) 5
T&D Mr. Tadshi Nio Mechanism of motor control circuit Junf2012 (1 week) 14
Analysis method -How to visualize the data collected
T&D Mr. Makoto Abe by compact power meler- Nov/2012 (1 week) 10
T&D Mr. Hitoshi Scbue How to maintain the underground ¢able Apri2013 (4 days) 25
T&D Mr. Yasushi Usui Designing of the overhead line (Step 1} May/2013 (1 day) 20
T&D Mr. Yasushi Usui Designing of the overhead line (Step 2) Junf2013 (1 day) 20
@Practical Training
Field Instructor Title Period Nur_n[)er of
participants
Mr, Osamu Kageyama
. Mr. Akio Suwa Facility Investigation on Mitsubishi #6 Generator
Generalion | wjiisubishi Heavy  |(Diese! Engines and Electric Facilties) 111uli2011 - 15/)ul/2011 22
Industries, Ltd.)
gﬂ;.ult?;go‘ljf_o Mend U8 1A000Hr Overhaul Work Implementation and
Generation o iy Technical Training of Niigata No.7 & 8 Power 1AUg2011 - 26/Aug/2011 25
{Niigata Power Systems G
enerator
Co., Ltd.)
Mr. Hiroshi Fukushi - - .
Generation  |(Mitsubishi Heavy Pacility Investigation on Mitsubishi #6 Generator | 0\ \o012 _ 20/)an/2012 13
; {Plant Systems)
Industries, 1.td.)
Mr. Jessie San Juan . . .
Generation (Niigata Power Systems Preventwse mainienance (B2+ ) of Niigata No.7 and 11/Sep/2012 - 28/0cy2012 52
No.8 Engines
Co., Ltd.}
Mr. Masashi Kobayashi
Generation (Nishishiba D maintenance of panels of Niigata No.7 and No.8  |30/Sep/2012 - 5/0ct/2012 5
Engineering)
Mr, Shinichi Ueda ; "
Generation  |(Nishishiba E raintenance of generators of Nigata No-7and |5/sepfa012 - s10cti2012 5
Engineering) ’
Mr. Purgatorio
Generation Dominique Maintenance of purifiers far Hevey Fuel Qil and 17/0cU2012 - 28/0ct/2012 a2

(GEA Westfalia
Separator France SAS)

Lukrication Oil

=
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Mr, Jessie San Juan

Generation (Niigata Power Systems |21 Maintenance of Niigata No.7 and No.8 Engines 13/Apri2013 -30/Julf2013 39
Co., Ltd)
Mr. Babakar Diouf

. Mr. Nourouddine Kome |Maintenance of turbocharger for Niigata No.7

Generation (ABB Technologies Engines 29/Apr/2013 - 6/May/2013 ¢]
S.A)
Mr. Babakar Diouf

. Mr. Neurouddine Kome |Maintenance of turbocharger for Niigata No.8

Generation (ABB Technologies Engines 17/un/2013 - 24/Jun/2013 39
S.A)
Mr. Fukiyoshi Koresawa

T&D {Incue Engineering Co., [Understanding of Maintenance of Overhead Line 18/Aug/f2011 - 27/Aug/2011 24
Ltd.)
Mr. Toshiharu Iwamot Skill up Program for Maintenance and Safety

T&D r. Toshinard IWAMO'0 e asures of Underground Transmission Gables and | 11/Nov/2011 - 18/Nov/2011 30
(Toenec Corporation) Faciliti

acilities
- D maintenance of generators and panels of Niigata
T&D Mr. Tadashi Nio No.7 and No.8 10/May/2013 - 15/July/2013 11
@Management Training/Workshop
Field Instructor/Facilitator Title Period Nur_nl_aer of
participants
R The 1st Work Shop {(Work Plan, Current Problem .
Management  [Mr. Kyoji Fufi and Needs for Techcnical Transfer) 1/April/2011 18
Management | Mr. Kyojl Fuji ¥:;:1gement Training For Technical Management BIAPII2011 8
PR The 2nd Work Shop (Discussion on the Project
Management  [Mr. Kyoji Fujii Progress and Issues to be concerned) 24/Augf2011 18
Management | Mr. Kyoii Fuji The 3rd Work Shop (Basis of Maintenance 19/0ct2012 6

Planning)

1
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Appendix 8: Equipment provided by Japanese Side

JFY 2011
PCIOA equipment
Iltem Unit Amount Quantity Cost
29-Aug- Dell Latitude E6410 Le 8,050,000,00 4 Le 32,200,000,00
29-Aug- Dell Optiplex 380 Le 4,830,000.00 9 Le 43,470,000.00
28-Aug- Laptop Bag Le 0.00 4 Le 0.00
29-Aug- UPS APC 500VA Le 0.00 9 Le 0.00
20-Aug- 16 Port D-Link Switch Le 460,000.00 2 Le 920,000.00
29-Aug- Linksys E2000 Cisco Pouter Le 805,000.00 2 Le 1,610,000.00
29-Aug- HP Color LaserJet CM 1415nfi MFP Le 3,450,000.00 4 Le 13,800,000.00
29-Aug- Toner Set for HP CM 1415 Le 1,840,000.00 12 Le 22,080,000.00
29-Aug- USBE Wireless LAN Le 207,000.00 9 Le 1,863,000.00
Total Le 115,943,000.00
Equipment for T&D
Date Item Unit Amount Quantity Cost
Cable Oil Compressor
18-Aug-11 (CEMBRE HT131-UC) $1,950.00 1 $1,850.00
18-Aug-11  |Dice Case (VAL 130) $265.00 1 $265.00
Copper Dice
18-Aug-11 (ME 3G 16mm?) $88.00 2 $176.00
Copper Dice
18-Aug-11 (ME 5G 25mm) $88.00 2 $176.00
Copper Dice
18-Aug-11 @ME 7C 35mm) $86.00 2 $178.00
Ala Capper Dice
18-Aug-11 (ME 10C 50mm’) $88.00 2 $176.00
A Copper Dice
18-Aug-11 (ME 14C 700} $88.00 2 $178,00
Copper Dice
18-Aug-11 (ME 19C 95mm) $88.00 2 $178.00
Copper Dice
18-Aug-11 (ME 24C 120mm) $88.00 2 $176.00
Copper Dice
18-Aug-11 (ME 30C 150mm?) $88.00 2 $176.00
A Copper Dice
18-Aug-11 {ME 37C 185mm’) $88.00 2 $176.00
Al Copper Dice
18-Aug-1i1 {ME 48C 240mm’) $88.00 2 $176.00
Total $3,975.00
JFY 2012
Equipment for the Loss Reduction Pilot Project at George Brook
Date Item Unit Amount Quantity Cost
27-Mar-13 _|11kV Underground Cabla ¥5 200 30 ¥156,000
27-Mar-13 |3 core x 185mm2 ¥2,000 5 ¥10,000
27-Mar-13 _|Line Switch with cutoout fuse ¥39 400 4 ¥157.600
27-Mar-13 _ [3-phase Distribution Transformer{200kVA) ¥437 400 4 ¥1,749,600
27-Mar-13  |12kV 10kA Lightning Amresotr ¥2 000 5 ¥10,000
27-Mar-13 JACSR Conductor (70sgmm) ¥100 4805 ¥480,500
27-Mar-13 |11.8m galivanized steel pole ¥84,000 38 ¥3276,000
27-Mar-13 _ |Galvanized tie strap crossarm set ¥24 400 60 ¥1,464.000
27-Mar-13 | Transformer suppoit set ¥76,000 4 304,000
27-Mar-13 _ |11kV Disk Insulator set ¥2 380 66 ¥157,740
27-Mar-13__|11kV Pin Insulator set ¥340 94 ¥31,960
27-Mar-13 _|Connector ¥150 81 ¥12,150
27-Mar-13 [Stay Wire Set ¥25 000 54 ¥1,350,000
27-Mar-13 _[Earth Wire Set ¥805 850 1 ¥B805,850
27-Mar-13 _|LV Materials ¥1,800 77 %138,600
27-Mar-13 | Transportation and insurance ¥2,796,000 1 ¥2 796,000
Total ¥12,900,000
Software license for the power system analysis
Date Item Unit Amount Quantity Cost
-Nov-12 |CPAT (L-method) ¥360,000 1 ¥360,000
-Nov-12 |CPAT (T-method) ¥180,000 1 ¥180,000
12-Nov-12 |Poponas Ver.1.0 ¥700,000 1 ¥700,000
Total %1,240,000
JFY 2013
Equipment for 1 Maint
Date Iltem Unit Amount Quantity Cost
May-13 Cradle for piston liners ¥105,000 1 ¥105,000
May-13 Water pressure jig for cylinder heads %178 500 1 ¥178,500
May-13 Accessories for the water pressure jig ¥80,000 1 ¥B80,000
May-13 Transportation 1 ¥410,000
Total ¥773,500
Equipment for T&D
Date ltem Unit Amount Quantity Cost
30-Jul-13 _ [High Voltage Insulation Tester ¥83,300 2 ¥166,600
30-Jul-13 _ |Compact Power Meter ¥82,320 2 ¥164.640
30-Jul-13 _ |Clamp Sensor ¥21,000 6 %126,000
Total ¥457,240
TOTAL (JPY) ¥15,760,449|
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Appendix 9: Local Cost

1. JFY2011 to FY2013 (Japanese Side)

(Unit: JPY '000}

JPY 2011

JPY2012

JPY2013

Total

General activity budget

(1) General expenses (Employee,
consumables, communicationftransportation
and car lease)

4,593

7,948

8,308

20,850

(2) Facility diagnosis of existing generation

unit (Mitsubishi No.6) 4,253

4,253

(3) Expenses for the implementation of
Preventive Maintenance and D1 Maintenance o
(Overhaul of govenor actuators, overhaul of

turbachargers, and provision of consumables)

1,163

8,026

9,189

(4) Expenses for the field work of George
Brook Pilot Project (Miring of vehicles, 0
provision of safety gears)

940

940

(5) Provision of equipment and tools (PC, IT

supply and cable oil compressor) 3,148

3,148

(6) Provision of equipment and tools
(Materials for distribution system, system 0
analysis software

14,926

14,926

(7} Provision of equipment for D1 0
Maintenance

812

812

(8) Implementation of {raining in Japan 0
{Gratuity and expenses {o service)

4,897

4,897

Total

11,993

24,038

22,985

59,016

2. Year 2011 to Year 2013 (Sierra Leonean Side)

Year 2011

Unit; Le

Description

NPA

MEWR

Total

Sierra Leone Side, including NPA and MEWR, did not
make a budget for the implementation of this Project in
2011.

Total

Year 2012

Description

NPA

MEWR(MOE)

Total

Expenditure to provide and install an air conditioner unit to
JICA Expert' Room at Falcon Bridge Substation

4,500,000

0

4,500,000

Total

4,500,000

0

4,500,000

Year 2013

Description

NPA

MOE

Total

Expenses of fuel for vehicles for the implementation of
George Brook Pilot Project

4,800,000

4,800,000

Expenses of fuelgundation works for the implementation of
George Brook Pilot Project

4,350,000

4,350,000

Expenses of fuel for casual workers for the implementation
of George Brook Pilot Project

27,405,000

27,405,000

Total

4,800,000

[=]

36,555,000

/%

TOTAL (Le} | 441,055,000

L
—
-




Appendix 10

Attendance List

THE PROJECT FOR CAPACITY DEVELOPMENT FOR MAINTAINING POWER
SUPPLY FACILITIES IN SIERRA. LEONE

TERMINAL EVALUATION WORKSHOP (7™ JOINT CORDINATING COMMITTEE

WORKSHOP)
Time/Date 10:15 — 12:45am 25™ September 2013.
Venue Board Room, National Power Authority,
Attendance | WORLD BANK

Mr. Emmanuel Maniragaba {Energy Access Project Supervising Engineer)

NATIONAL POWER AUTHORITY.

Dr. Zubairu Kalcko (General Manager)

Mrs. Maude Peacock (Chairman Board of Directors)

Ing. Alhaji Timbo (Technical Services Manager)

Miss. Edleen Elba (Administration and Human Development Manager)
Ing. Alex Jabba (Transmission and Distribution Head)

Ing. Alfred Vandi (Generation Manager)

Ing. Milton Gegbai (System Planning Head)......... Chairman
Ing. Aiah Morsieray (Head of Black Hall Road Substation)
Ing. Edward Parkinson (Senior Electrical Engineer)

Ing. Francis Nyama (Senior Electrical Engineer)

Ing. Edrick Saidu (Electrical Engineer)

Ing. Abubakarr Turay (Mechanical Engineer)

Ing. Ibrahim Jalloh (Electrical Engineer)

Ing. Mohamed Fofanah (Electrical Engincer)

Ing. Kumba Conteh (Mechanical Engineer)

Ing. Sheik Ahmed Koroma (Electrical Engineer)

Ing. Ahmed J.S. Fomba (Electrical Engineer)

Ing. Theophilius Amara (Electrical Engineer)

Ing. Foday Conteh (Mechanical Engineer)

Ing. Fatmata Kamara ( Civil Engineer)

Ing. George Seiya (Electrical Engineer)

Ing. Mohamed B. Kamara ( Electrical Engineer)

Ing. Peter 1. Vandi (Electrical Engineer)

Ing. Abdul Conteh (Electrical Engineer)

Mr. Victor Wilson-Clarke (Public Relations Officer)

Mr. Mohamed R. Kamara( Senior Electrical Superintendent)




Mr. Augustine Mansaray (Safety and Fire Officer)

Mr. Momodu Juma Bah (Assistant Superintendent)

Mr. Daniel 8.B. Renner ( Fitter General II)

TERMINAL EVALUATION TEAM

Mr. Sumiyoshi Hiroshi (Team Leader — JICA Ghana Office)
Mr. Katsuya Kuge (Deputy Director, JICA Headquarters)
Mrs. Risato Imai (Terminal Evaluation Analysis Consultant)

JICA SLFO (JICA)
Mr. Akihira Sano ( Project Formulation Adviser)

JICA Expert Team (Team):

Mr. Kyoji Fujii (Chief Advisor)

Dr. Noboru Matsumura (Mechanical Expert)
Mr. Tadashi Nio (Electrical Facilities Expert)
Mr. Mohamed Kamara (Project Administrator)
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