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1. Member List of the Study Team 

(1) First Preparatory Survey 

Name Work Assignment Position 

Mr. Kunihiro Yamauchi Leader Resident Representative 
JICA Ghana Office 

Mr. Hiroshi Murayama Project Coordination 
Assistant Director 
Project Management Division 1 
Grant Aid Department, JICA 

Mr. Minoru Yamaguchi Procurement Management Project Manager 
Crown Agents Japan 

Mr. Kyoji Fujii 

Chief Consultant /  
Distribution System Operation /
Operation and Maintenance 
Planning 

Yachiyo Engineering Co., Ltd. 

Mr. Mitsuhisa Nishikawa Deputy Chief Consultant /  
Grid-connected PV System Yachiyo Engineering Co., Ltd. 

Mr. Katsuo Urano Solar Power System Yachiyo Engineering Co., Ltd. 

Mr. Takayuki Miyamoto Procurement Planning 1 /  
Cost Estimation 1 Yachiyo Engineering Co., Ltd. 

Mr. Kazunari Nogami 
Related Institutional 
Framework and Standard / 
Environmental and Social 
Considerations 

Yachiyo Engineering Co., Ltd. 

Mr. Tetsuo Yatsu Architectural Design 1 Yachiyo Engineering Co., Ltd. 
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(2) Second Preparatory Survey 

Name Work Assignment Position 

Mr. Kyoji Fujii 

Chief Consultant /  
Distribution System Operation /
Operation and Maintenance 
Planning 

Yachiyo Engineering Co., Ltd. 

Mr. Mitsuhisa Nishikawa Deputy Chief Consultant /  
Grid-connected PV System Yachiyo Engineering Co., Ltd. 

Mr. Katsuo Urano Solar Power System Yachiyo Engineering Co., Ltd. 

Mr. Masayuki Tamai Equipment and Facility 
Planning Yachiyo Engineering Co., Ltd. 

Mr. Takayuki Miyamoto Procurement Planning 1 /  
Cost Estimation 1 Yachiyo Engineering Co., Ltd. 

Mr. Kazunari Nogami 
Related Institutional 
Framework and Standard / 
Environmental and Social 
Considerations 

Yachiyo Engineering Co., Ltd. 

Mr. Yosuke Tsuruoka Architectural Design 2 Yachiyo Engineering Co., Ltd. 

Mr. Daisuke Akatsuka Coordinator Yachiyo Engineering Co., Ltd. 
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(3) Third Preparatory Survey (Explanation on Draft Final Report) 

Name Work Assignment Position 

Mr. Tadayuki Ogawa Leader Senior Advisor, JICA 

Mr. Shunta Yamaguchi Planning Management 

Associate Expert 
Energy and Mining Division, 
Natural Resources and Energy 
Group, Industrial Development 
Department, JICA 

Mr. Kyoji Fujii 

Chief Consultant /  
Distribution System Operation / 
Operation and Maintenance 
Planning 

Yachiyo Engineering Co., Ltd. 

Mr. Mitsuhisa Nishikawa Deputy Chief Consultant /  
Grid-connected PV System Yachiyo Engineering Co., Ltd. 

Mr. Katsuo Urano Solar Power System Yachiyo Engineering Co., Ltd. 

Mr. Masayuki Tamai Equipment and Facility Planning Yachiyo Engineering Co., Ltd. 
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2. Survey Schedule 

(1) First Preparatory Survey 

Contents of Survey 

No. Date 
A day 
of the 
week 

Official members (Mr. Yamauchi (JICA), Mr. Murayama (JICA) and Mr. Yamaguchi 
(Crown Agents))                                                            
Consultant members (Mr. Fujii, Mr. Nishikawa, Mr. Urano, Mr. Miyamoto, Mr. Nogami, 
Mr. Yatsu) 

Stay at

1 05-Dec. '09 Sat Trip {Tokyo 12:00 → London 15:45 by JL401} London

2 06-Dec. '09 Sun Trip ｛London 14:50 →Accra 21:30 by BA081｝ Accra

3 07-Dec. '09 Mon ① Courtesy call and Explanation of Inception Report to JICA Ghana Office, Embassy 
of Japan, Noguchi Memorial Institute for Medical Research (NMIMR)and the 
University of Ghana 

Accra

4 08-Dec. '09 Tue ① Field Survey and Technical discussion with NMIMR and the University of Ghana 
② Courtesy call and Explanation of Inception Report to Ministry of Finance and 

Economic Planning (MFEP), Electricity Company of Ghana (ECG) and Ministry of 
Energy (MOEn) 

Accra

5 09-Dec. '09 Wed ① Field Survey and Technical discussion with NMIMR and the University of Ghana Accra

6 10-Dec. '09 Thu ① Field Survey and Technical discussion with NMIMR and the University of Ghana 
② Courtesy call and Explanation of Inception Report to Ministry of Education (MOEd) 

Accra

7 11-Dec. '09 Fri ① Signing of the Minutes of Discussions (MD) with NMIMR and the University of 
Ghana 

② Report to Embassy of Japan 

Accra

8 12-Dec. '09 Sat Trip {Accra 08:10 → Lagos 10:15 by VK810,  Lagos 14:20 → Abuja 15:35 by W3 
157｝ 

Abuja
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(2) Second Preparatory Survey 

Contents of Survey 

No. Date 
A day 
of the 
week 

Consultant members (Mr. Fujii, Mr. Nishikawa, Mr. Urano, Mr. Tamai, Mr. Miyamoto,  
Mr. Nogami, Mr. Tsuruoka, Mr. Akatsuka) 

Stay at

1 12-Mar.’10 Fri Trip ｛Abuja 19:45 →Accra 20:35 by 061(Arik Air)｝ Accra 

2 13-Mar.’10 Sat ① Sorting of Collected Data and Internal Meeting 
② Survey on Local Procurement and Construction Condition 

Accra 

3 14-Mar.’10 Sun ① Sorting of Collected Data and Internal Meeting Accra 

4 15-Mar.’10 Mon ① Courtesy call to JICA Ghana Office (9:00), Embassy of Japan (10:00), NMIMR 
(11:30), University of Ghana (12:00)  

Accra 

5 16-Mar.’10 Tue ① Field Survey and Technical Discussion with NMIMR 
② Survey for Local Procurement and Construction Condition 

Accra 

6 17-Mar.’10 Wed Ditto Accra 

7 18-Mar.’10 Thu Ditto Accra 

8 19-Mar.’10 Fri ① Field Survey and Technical Discussion (NMIMR, Ministry of Energy, VRA, ECG, 
Ministry of Environment) 

Accra 

9 20-Mar.’10 Sat ① Preparation of Field Report Accra 

10 21-Mar.’10 Sun Ditto Accra 

11 22-Mar.’10 Mon ① Field Survey and Technical Discussion (NMIMR, Ministry of Energy, VRA, ECG, 
Ministry of Environment), 

② Preparation of Field Report 

Accra 

12 23-Mar.’10 Tue Ditto Accra 

13 24-Mar.’10 Wed Ditto Accra 

14 25-Mar.’10 Thu ① Submission, Explanation and Discussion on Field Report（University of Ghana, 
NMIMR) 

② Modification of Field Report 

Accra 

15 26-Mar.’10 Fri ① Discussion on Field Report（University of Ghana, NMIMR),  
② Modification of  Field Report 

Accra 

16 27-Mar.’10 Sat ① Modification of  Field Report Accra 

17 28-Mar.’10 Sun Ditto Accra 

18 29-Mar.’10 Mon ① Discussion, Concluding and Signing of Field Report （University of Ghana, 
NMIMR) 

Accra 

19 30-Mar.’10 Tue ① Report to JICA Ghana Office and Embassy of Japan,  
② Trip ｛Accra 21:10 → Amsterdam 05:45+1 by KL 590｝ 

in Flight

20 31-Mar.’10 Wed Trip ｛Amsterdam 21:00 → Tokyo 15:25+1 by JL 412｝ in Flight

21 1-Apr.’10 Thu Arrive at Tokyo 15:25  
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(3) Third Preparatory Survey (Explanation on Draft Final Report) 

Contents of Survey 

No. Date 

A day 
of the 
week 

Official members (JICA) 
(Mr. Ogawa and Mr. Yamaguchi) 

Consultant members 
Mr. Fujii, Mr. Nishikawa, Mr. Urano, Mr. Tamai) 

Stay at 

1 31-Jul.’10 Sat In Ghana from previous week Trip {Tokyo 12:15 → Frankfurt 17:20 by JL 407} Amsterdam

2 01-Aug.’10 Sun In Ghana from previous week Trip ｛Frankfurt 10:25 →Accra 14:55 by LH 566｝ Accra 

3 02-Aug.’10 Mon ・Courtesy call and submission of Draft report to Noguchi Memorial Institute for Medical 
Research (NMIMR)  
・Courtesy call and submission of Draft report to University of Ghana 
・Confirmation of Project Site with Topographic Survey Company and NMIMR 
・Courtesy call to JICA Ghana Office 

Accra 

4 03-Aug.’10 Tue ・Embassy of Japan to Ghana 
・Explanation of Contents of the Draft Report and Technical discussion with NMIMR        
・Inspection of Topographic Survey  
・Visit and Explanation of summary of the Project to Energy Commission (Mr. Kwabena A. 
Otu-Danquah) 

Accra 

5 04-Aug.’10 Wed ・Explanation of Contents of the Draft Report and Technical discussion with NMIMR        
・Submission and Explanation of the Minutes of discussions with NMIMR and University of 
Ghana                                                                     
・Visit and Explanation of Contents of the Project to the Ministry of Energy (Mr. Wisdom 
Ahiataku-Togobo)  

Accra 

6 05-Aug.’10 Thu ・Explanation of Contents of the Draft Report and Technical discussion with  NMIMR     
・Discussion of the Minutes of Discussions with NMIMR and University of Ghana        
・Correction of the Minutes of Discussions (If necessary) 

Accra 

7 06-Aug.’10 Fri ・Signing the Minutes of Discussions with NMIMR and University of Ghana    
・Report to JICA Ghana Office 
Official Member: Trip {Accra 17:30 → Dubai 05:50+1 by EK 788} 

Accra 

8 07-Aug.’10 Sat Trip {Dubai 05:50 by EK 788} Trip {Accra 21:10→Amsterdam 05:45 by KL 590｝ in flight 

9 08-Aug.’10 Sun Trip {Dubai 03:15→Tokyo 18:00 by 
EK318} 

Trip {Amsterdam 21:00→Tokyo 15:25 by JL 412 ｝ in flight 

10 09-Aug.’10 Mon － Trip {→ Tokyo 15:25 by JL 412 ｝  
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3. List of Parties Concerned in the Recipient Country 

 Name and Organization Position 

Ministry of Finance and Economic Planning (MOFEP) 

Mr. Yaw Okyere-Nyako Director, External Resources Management - Bilateral 

Noguchi Memorial Institute for Medical Research (NMIMR) 

Prof. Alexander K. Nyarko Director 

Mr. Kwadwo Koram Deputy Director 

Mr. E.O. Lamptey Head of Maintenance 

Mr. Issah Shaibu Electrical Head 

Mr. S.K.A. Jones Planning 

Mr. Samuel Neequaye Planning 

Mr. Romulus Ocansey Electricals 

Mr. Emmamuel Nartey Electricals 

University of Ghana 

Mr. Philip Azundow Director, Physical Development and Municipal 
Service 

Ministry of Energy (MOE) 

Mr. Solomon Deputy Director, Division of Power 

Mr. Wisdom Ahiataku-Togobo Renewable Energy Expert 

Energy Commission 

Mr. Kwabena A. Otu-Danquah Chief (Renewable Energy) 

Mr. Oscar Amonoo-Neizer Acting Chief, Power 

Electricity Company of Ghana (ECG) 

Mr. Tetteh A. Okyne Director of Operations 

Mr. Emmanuel Ankomah District Manager, Legon District Office 

Mr. Kwadwo Ayensu Obeng Sectional Manager-Design 

Mr. George Hommey Division Manager, Protection and Control 

DANIMAR ENGINEERING LTD. 

Mr. Kwasi Addo Nyako Director 

Embassy of Japan in Ghana 

Mr. Tsuyoshi Shigeta First Secretary 

Mr. Shin-ichi Honda First Secretary, Head of Economic and Economic 
Cooperation Unit 
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JICA Ghana Office 

Mr, Koichi Kito Senior Representative 

Ms. Maki Okusa Project Formulation Advisor 
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4. Minutes of Discussions 
(1) First Preparatory Survey 
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(2) Third Preparatory Survey (Explanation on Draft Final Report) 
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5. Soft Component (Technical Assistance Plan) 

1. Background to Planning the Soft Component 

The Project for Clean Energy Promotion using Solar Photovoltaic System in the Republic of Ghana 
(hereafter referred to as Ghana) aims to procure and install a grid-connected photovoltaic system 
(output 315 kWp) and related transformers and in-station distribution equipment at the Noguchi 
Memorial Institute for Medical Research (NMIMR) attached to the University of Ghana. 

One of the goals of Ghana’s energy policy is to promote the development of diverse energy 
resources in order to achieve stable energy supply and energy security, and introduction of renewable 
energy is being advanced as one means of realizing this. In line with this policy, as the target for 
introducing renewable energy, it is aimed to raise the share of renewable energy out of total power 
supply to 10 percent by 2020. This Grant Aid Project will contribute to realizing this target for 
renewable energy introduction in Ghana and benefit measures to address climate change by the 
Government of Ghana through conducting photovoltaic power generation and thereby reducing fuel 
consumption and greenhouse gas emissions in thermal power generation.  

Efforts to introduce photovoltaic systems in Ghana have so far comprised installation of SHS (solar 
home systems), PV1 refrigerator for storing vaccines, solar pumps and PV streetlamps, etc. primarily 
by aid agencies, while large-scale photovoltaic system development has been limited to installation of 
a 50 kW grid-connected system on the roof of the Ministry of Energy (MOE) car park under assistance 
by the Government of Spain. More recently, a 4.5 kW follow-up PV grid-connected system was 
introduced in the front yard of the Energy Commission (EC) under assistance by the Government of 
Germany. Thus, photovoltaic power systems are being introduced in Ghana, however, there are still 
only two grid-related PV systems and the local sides lacks experience and knowledge for operating 
and maintaining PV grid-connected systems.  
 Since NMIMR staff conduct the routine operation and maintenance of electrical equipment and 
emergency generator at the research institute, they have basic knowledge on electrical equipment 
operation and maintenance. However, since NMIMR does not possess photovoltaic generating 
equipment, it will be difficult for the institute’s staff to acquire the know-how and technology required 
for operating and maintaining the PV grid-connected system through their everyday work. Moreover, 
due to limited experience in installing and operating grid-connected private generator systems, the 
ECG (Electricity Corporation of Ghana) also lacks knowledge concerning important points and 
troubleshooting for PV grid-connected systems. Furthermore, Ghana has no regulations or technical 
criteria, etc. concerning the grid connection of generating facilities that do not entail power sale or 
purchase.  

This soft component aims to support the smooth launch of activities at the start of the Project and to 
facilitate the sustainable operation and maintenance of the PV grid-connected system through 
implementing technology transfer on PV grid-connected system operation and maintenance primarily 
for NMIMR (implementing agency) Maintenance Department. Moreover, since it is also necessary for 

                                                      
1 PV: Abbreviation for photovoltaic, meaning of solar cells. 
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operation and maintenance staff of the distribution grid to which the PV system will be connected to 
grasp the characteristics of the PV grid-connected system, the necessary technology transfer 
concerning outline of the PV grid-connected system, important points in system operation and 
technical conditions for interconnection will be carried out with respect to the Facilities Department of 
the University of Ghana, which is in charge of maintaining distribution facilities on campus, the ECG, 
which is the grid operator, and the Ministry of Energy and Energy Committee, which are the 
regulating agencies for the power sector. 
 
2. Goals of the Soft Component 

The goals of the soft component are as indicated below. It is anticipated that through achieving 
these goals the effects of the Grant Aid project will be realized on a sustained basis.  

(1) Operation and maintenance of the PV grid-connected system will be commenced by the 
Ghanaian side following completion of the Project. 

(2) Operation and maintenance of the PV grid-connected system will be conducted on a sustained 
basis.  

(3) The power distribution grid to which the PV system is connected will be operated in a stable 
manner.  

 
3. Outputs of the Soft Component 

 The outputs that should be achieved in the soft component are as indicated below.   
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Table 3-1 Outputs of the Soft Component 

Target  Soft Component Outputs  targets 
1． Operation and 

maintenance of the PV 
grid-connected system 
will be commenced by 
the Ghanaian side 
following completion 
of the Project.  

1-1 The operation and maintenance organization for 
the PV grid-connected system is established. 

1-2 Operation and maintenance personnel acquire the 
operation and maintenance technology for the PV 
grid-connected system. 

NMIMR 
Maintenance 
Department 

2-1 The PV grid-connected system operation and 
maintenance manual including contents on 
troubleshooting is prepared. 

NMIMR 
Maintenance 
Department 

2． Operation and 
maintenance of the PV 
grid-connected system 
will be conducted on a 
sustained basis. 

2-2 The outline and characteristics of the PV 
grid-connected system are understood. 

2-3 Troubleshooting methods for the PV 
grid-connected system are established. (The 
distribution grid within the university is the 
target).   

University of 
Ghana Facilities 
Department 

3-1 The outline and characteristics (including reverse 
flows) of the PV grid-connected system are 
understood.  

ECG 
Ministry of 
Energy 
Energy 
Commission 

3． The power distribution 
grid to which the PV 
system is connected 
will be operated in a 
stable manner. 3-2 Troubleshooting methods for the PV 

grid-connected system are established. (The ECG 
distribution grid is the target).  

ECG 

 
4. Method for Confirming the Degree of Attainment of Outputs 

 Outputs of the soft component will be grasped by confirming the prepared operation and maintenance 
manual and reports of the participants. Table 4-1 shows the methods for confirming outputs according 
to each component of activity. In the manual, it will be confirmed that all necessary items including 
operation and maintenance organization, roles, routine maintenance, periodic inspections and 
troubleshooting, etc. are covered and that technical contents are stated without error, and advice and 
guidance will be offered where necessary. In the reports, trainees will be asked to describe the contents 
they have understood under each technology transfer topic in order to evaluate the degree of 
understanding regarding the lecture contents. Moreover, supplementary lectures will be conducted on 
items for which understanding is insufficient.  
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Table 4-1 Soft Component Outputs and Confirmation Method 

Target Soft Component Outputs 

Method for 
Confirming 
Degree of 

Attainment 
NMIMR 

Maintenance 
Department 

• The operation and maintenance organization for the PV 
grid-connected system is established.  

• Operation and maintenance personnel acquire the operation 
and maintenance technology for the PV grid-connected 
system. 

• The PV grid-connected system operation and maintenance 
manual including contents on troubleshooting is prepared. 

• Manual 
• Reports 

 
• Manual 

University of 
Ghana Facilities 
Department 

• The outline and characteristics of the PV grid-connected 
system are understood. 

• Troubleshooting methods for the PV grid-connected system 
are established. (The distribution grid within the university is 
the target). 

• Reports 
• Manual 

ECG • The outline and characteristics (including reverse flows) of 
the PV grid-connected system are understood. 

• Troubleshooting methods for the PV grid-connected system 
are established. (The ECG distribution grid is the target). 

• Reports 
• Manual 

Ministry of 
Energy 
 

• The outline and characteristics (including reverse flows) of 
the PV grid-connected system are understood. 

• Reports 

Energy 
Commission 

• The outline and characteristics (including reverse flows) of 
the PV grid-connected system are understood. 

• Reports 

 
5. Soft Component Activities (Input Plan) 

5-1 Soft Component Contents and Activities 

 As is indicated in Table 5-1, the contents of soft component activities extend from the basics of 
solar cells to operation and maintenance and monitoring. Technology transfer will be conducted by 
means of classroom lessons, drills (manual preparation by the trainees) and practical exercises using 
actual equipment and materials. The equipment and materials used in the practical exercises will be 
the PV modules, measuring instruments and tools that are scheduled for introduction to NMIMR. 
Moreover, although the Project PV grid-connected system will not generate reverse flows to the 
distribution grid, assuming that PV grid-connected systems which entail reverse flows will be 
introduced to Ghana in future, contents pertaining to reverse flow will be included in the technology 
transfer items.  
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5-2 Input Plan 

(1) Input Plan on the Japanese Side 

In this soft component, through implementing the activities indicated in Table 5-1, the necessary 
technology transfer will be conducted to enable the implementing agency (NMIMR) to specifically 
understand and practice operation and maintenance methods for the PV grid-connected system. 
Moreover, with respect to the University of Ghana Facilities Department, which operates power 
distribution facilities on the campus, the ECG, which operates the power distribution grid, and the 
Ministry of Energy and Energy Committee, which supervise and regulate power systems, technology 
transfer will be conducted concerning the outline of the PV grid-connected system and important 
points in operation. The Consultant will dispatch Guidance engineer 1 (PV system) and Guidance 
engineer 2 (grid interconnection) to Ghana in order to conduct technology transfer for the period 
shown in Table 5-2.  

 
Table 5-2 Input Plan concerning the Soft Component 

Name  Rank Period of 
Dispatch 

Number 
of Trips Work Contents 

1. 
Construction of the 
operation and 
maintenance setup   

    

 Guidance engineer 1 (PV 
system) 3 0.50 

months 1 
Construction of the operation and 
maintenance setup in the 
implementing agency  

 Guidance engineer 2 (grid 
interconnection) 3 0.50 

months 1 
Construction of the mutual 
communication setup with the 
power utility operator  

2. Technical training      

 Guidance engineer 1 (PV 
system) 3 1.00 

months 1 
Transfer of operation and 
maintenance technology for the PV 
system  

 Guidance engineer 2 (grid 
interconnection) 3 1.00 

months 1 
Transfer of technology concerning 
interconnection with the 
commercial grid   

3. Monitoring      

 Guidance engineer 1 (PV 
system) 3 0.50 

months 1 Evaluation of technology learning 
concerning the PV system 

 Guidance engineer 2 (grid 
interconnection) 3 0.50 

months 1 Evaluation of technology learning 
concerning grid interconnection  

 

(2) Input Plan on the Ghanaian Side 
As the inputs on the Ghanaian side, it will be necessary to appoint the trainees who will receive the 

soft component, guarantee their participation in lectures, establish an operation and maintenance 
organization and establish a steering organization to smoothly implement the soft component. Specific 
inputs will be as follows. 
 

1) PV System Operating Committee (provisional title) 
Following the start of the soft component, the NMIMR Maintenance Department will promptly 

establish the PV System Operating Committee (provisional title) to ensure the smooth implementation 
of the soft component and sustainable operation following completion of the soft component. Since 
the Committee will be the recipient of the soft component while also serving as a forum for grasping 
the achievements, exchanging opinions and discussing issues in the soft component, it will hold 
regular meetings during the term of the soft component. Following completion of the soft component 
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plan, the PV System Operating Committee will offer guidance to the PV Working group to ensure that 
operation and maintenance of the Project equipment is smoothly and continuously conducted after the 
soft component is finished. The PV Working Group will report to the Committee on the operation and 
maintenance conditions of the PV system and will receive guidance and advice when required.  

 
 The PV System Operating Committee, which will establish a secretariat in NMIMR (Noguchi 
Memorial Institute of Medical Research), will comprise representatives from five agencies, namely 
MOE, EC, ECG, University of Ghana and NMIMR. Specifically, one or two members each from the 
responsible departments in each agency will join the Committee. Figure 5-1 shows the organization of 
the PV System Operating Committee. 
  
 The PV System Operating Committee will be operated according to the implementation setup shown 
in Table 5-3 and it will discuss the following items geared to disseminating the PV grid-connected 
system throughout Ghana.  

① Issues concerning the operation and maintenance of the PV grid-connected system 
② Impacts of the PV grid-connected system on operation of the power company’s grid and 

quality of power supply  
③ Impediments to disseminating the PV grid-connected system in Ghana  
④ Legal regulations for disseminating the PV grid-connected system in Ghana   
⑤ Technical criteria (including reverse flow current) for disseminating the PV 

grid-connected system in Ghana   
 

2) PV Working Group (PVWG) Draft  
 The PV Working Group (PVWG) will be established as a subordinate organization of the PV System 
Operating Committee and will conduct operation and maintenance of the PV grid-connected system 
under the guidance and supervision of the Committee.    

 
Figure 5-1 PV System Operating Committee Implementation Setup (Proposed) 

 

Table 5-3 shows the implementation setup (proposal) for the PV System Operating Committee and 
PV Working Group.   

 

Consultant 
(overall 

supervision) 

PV Working Group (provisional title) 
● UG (University of Ghana), Facilities Department 
● NMIMR, Maintenance Department

PV System Operating Committee (provisional 
title) 

● MOE, Renewable Energy Department  
● EC, Renewable Energy Department 
● ECG 
● UG (University of Ghana), Facilities Department 
● NMIMR, Maintenance Department 

(1 or 2 members from each agency will comprise the 
Committee) 

Government of Ghana
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Table 5-3 PV System Operating Committee Implementation Setup (Proposed) 
 

Japanese Consultant 
PV System 
Operating 
Committee 

PV Working Group 

Number of members 2 5-10 3-5 

Role Overall progress 
management 

Overall work 
management System maintenance 

Role in soft component Explanation Staging Staging, participation 

Maintenance manual Advice Draft proposal 
checking 

Draft proposal 
preparation  

Operation, analysis Advice Data analysis, 
consideration 

Operation,  
data analysis 

Maintenance follow-up  Management guidance Maintenance 
reporting Maintenance reporting

Report destinations Japanese Embassy 
JICA Ghana Office JICA Ghana Office PV System Operating 

Committee 

 
6. Method for Procuring Resources for Soft Component Implementation 

Since the major instruments of the PV grid-connected system to be procured and installed in the 
Project are made in Japan, the engineers dispatched in the soft component will need to be well versed 
in Japanese PV products and systems. Although there are engineers who can conduct PV system 
installation in Ghana, they have only ever handled European or Chinese products and also lack 
experience in grid interconnection. Accordingly, as the implementation resources for the soft 
component, a system whereby a consultant with a thorough understanding of Japanese PV systems and 
grid interconnection gives direct support will be adopted.  

 
7. Soft Component Implementation Schedule (Proposed) 

Table 7-1 shows the soft component implementation schedule.   

The engineers dispatched from Japan will implement the soft component according to the categories 
shown in the table. The timing of each category will be as indicated below.  

Construction of the operation and maintenance setup: The objective will be to support 
construction of the operation and maintenance setup. Since 
clarifying the maintenance setup before installation will 
stimulate awareness among staff, this will be implemented 
before the equipment is installed.  

Technical training: Actual equipment will be used for conducting training on 
installation, inspection and operation, etc. In order to prepare 
the maintenance manual, etc. required before the equipment 
goes into operation, training will be implemented from around 
halfway through installation and before equipment goes into 
operation.  

Monitoring: Since monitoring will be geared to confirming that the 
Ghanaian side can autonomously conduct maintenance, it will 
be implemented for approximately one month after completion 
of installation.   
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Table 7-1 Soft Component Implementation Schedule   

Month

Foundation and installation works

Inspection, adjustment, trial operation 

Initial operation guidance

Acceptance inspection, completion and handover

Construction of the operation and
maintenance setup

Technical training

Monitoring

Operation and maintenance manual

Progress report

Final report

6 7 108 94 5

Soft component

Outputs 

1 2 3

 
 
8. Outputs  

 As is shown in Table 7-1, outputs of the soft component will be the Operation and Maintenance 
Manual (including troubleshooting), Progress Reports (English Progress Reports for the client), the 
Final Report (English Final Report for the client) and the teaching materials used in technology 
transfer.   

 
9. Responsibilities of Agencies on the Ghanaian Side 

(1) Noguchi Memorial Institute for Medical Research (NMIMR) will establish the PV System 
Operating Committee for cooperating with the soft component. 

(2) NMIMR will provide the conference rooms, etc. needed for implementing the soft 
component. 

(3) NMIMR will provide the human resources necessary for implementing the soft 
component. 

(4) The PV System Operating Committee will prepare the maintenance manual while 
consulting with the consultant. Also, it will revise and update the manual according to 
actual conditions following the start of system operation.   

(5) NMIMR will appropriately maintain the grid-connected PV system based on the 
maintenance manual. In cases where PV system maintenance personnel and so on are 
transferred, the outputs of the soft component will be utilized in transferring technology to 
successors.     

(6) The PV System Operating Committee will conduct inspections and present performance 
reports to the JICA Ghana Office based on the maintenance manual. 
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6. Project Benefits 

(1) Estimated generated electrical energy 

The rated output of the grid-connected PV system to be installed in the Project is 315 kWp. The 
following formula is used for calculating the estimated generated electrical energy, and the solar 
irradiation amount (on the south-facing incline of 5 degrees) shown in Table 1 is used as the mean 
monthly solar irradiation.  

Ep = Σ (HA / Gs)* K * P 
(Σ indicates the cumulative estimated generated electrical energy for each month).  
Where,  

- Ep = Estimated annual generated electrical energy (kWh/year) 
- HA = Mean monthly solar irradiation on installed surfaces (kWh/m2/day) 
- Gs = Standard solar intensity (1kW/m2) 
- P = PV cell capacity 
- K = Loss coefficient = Kd * Kt * ηINV 

* DC correction coefficient Kd: This has been set at 0.8 and includes 
correction for loss caused by dirt on the 
surface of PV cells and fluctuations in 
solar intensity, and correction for 
disparities in PV cell characteristics. 

* Temperature correction coefficient Kt: Correction coefficient for fluctuations in 
conversion efficiency due to rises in the 
temperature of PV cells caused by 
sunlight.   

Kt = 1 + α (Tm - 25) / 100 
Where, α: Maximum output temperature coefficient (%･°C-1) = - 0.5 (%･°C-1) 

[Crystal] 
Tm: Module temperature (°C) = Tav + ∆T 
Tav: Mean monthly temperature (°C) 

∆T: Module temperature increase (°C) 

Rear open type 18.4 
Roof type 21.5 

 

∆T : 18.4 °C 

* Inverter efficiency ηINV: Inverter AC-DC conversion efficiency. This is assumed 
to be 0.94 here.   
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In the case where the PV power generating system in the Project operates without any stoppages, 
generated electrical energy of 382,227 kWh per year can be anticipated. 

Table 1  Generated Electrical Energy Estimation 
Item Unit Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total

Solar irradiation kWh/m2/day 4.53 5.11 5.41 5.29 5.41 4.29 4.29 4.26 4.83 5.62 5.59 4.75
Days in month days 31 28 31 30 31 30 31 31 30 31 30 31
Monthly solar irradiation kWh/m2 140.43 143.08 167.71 158.7 167.71 128.7 132.99 132.06 144.9 174.22 167.7 147.25
Mean maximum temperature ℃ 30.6 30.9 31.1 30.5 30.3 27.7 26.9 26.7 27.4 28.8 30 30.1
Mean temperature ℃ 28.3 29.3 29.3 28.8 28.4 26.8 26.1 26 26.3 27.3 28.1 28.8
Module temperature Tm ℃ 46.7 47.7 47.7 47.2 46.8 45.2 44.5 44.4 44.7 45.7 46.5 47.2
Temperature correction coefficient Kt 0.8915 0.8865 0.8865 0.8890 0.8910 0.8990 0.9025 0.9030 0.9015 0.8965 0.8925 0.8890
Loss coefficient K 0.670 0.667 0.667 0.669 0.670 0.676 0.679 0.679 0.678 0.674 0.671 0.669
PV power output kW 315 315 315 315 315 315 315 315 315 315 315 315
Power generated kWh/month 29,656 30,046 35,218 33,420 35,397 27,407 28,431 28,248 30,943 36,998 35,454 31,009 382,227  
Note) Mean temperature: Mean values from Accra Meteorological Agency in 2007, 2008 and 2009  
 

Figure 1 shows the pattern of generated electrical energy in each month.  
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Figure 1  Generated Electrical Energy Estimation 

 

(2) Power consumption reduction effect 

The amount of power consumed by NMIMR in 2009 was 1,314,240 kWh/year. According to the above 
calculation, since the Project PV power generating system can be expected to generate 382,227 
kWh/year, NMIMR will be able to reduce its power consumption by 29.1 percent. 

[Formula] 382,227 kWh/year ÷ 1,314,240 kWh/year =0.291 → 29.1% reduction 
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(3) Power tariff saving 

NMIMR was supposed to pay 28,080 GHc in electricity tariffs in 2009 (actually, the University of 
Ghana paid the electricity tariff to ECG representing the institutions of the university). Judging from 
the above annual power consumption, the unit electricity tariff can be calculated as follows. 

[Formula] 28,080 GHc ÷ 1,314,240 kWh = 0.021366 GHc/kWh 

Since the Project PV system will enable power consumption to be reduced by 382,227 kWh/year, 
NMIMR can make a saving of 8,167 GHc per year on electricity tariffs. 

[Formula] 0.021366 GHc/kWh x 382,227 kWh/year = 8,167 GHc/year 

(4) CO2 emissions reduction effect 

According to statistics from the Ghana Energy Commission, the base unit of CO2 emissions in power 
generation in 2007 was 0.575 tCO2/MWh. As a result of the PV power generation in the Project, it will 
be possible to reduce CO2 emissions by 219.8 tons per year. 

[Formula] 0.575 tCO2/MWh x 382,227 kWh/year ÷ 1,000 = 219.8 tCO2/year 

According to statistics by the International Energy Agency (IEA), total CO2 emissions in Ghana in 
2007 were 9,000,000 tons. The amount of CO2 emission reductions enabled by PV power generation 
in the Project will be equivalent to 2.44×10-3% of the total CO2 emissions in 2007. 

[Formula] 219.8 t÷(9.0×106 t)=2.44×10-5 → 2.44×10-3% 
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