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Member List of the Study Team 
 

(1) Members for Basic Design Study 

Name Work Assignment Position 

Mr. Yoshiro KURASHINA Team Leader Deputy Director, Third Project 

Management Division, Grant Aid 

Management Department, JICA 

Mr. Masatsugu KOMIYA Chief Consultant/  

Power Supply Planner 

Yachiyo Engineering Co., Ltd. 

Mr. Kazuhiro NAKAMURA Power Transmission and Distribution 

Facilities Planner (I) 

Yachiyo Engineering Co., Ltd. 

Mr. Tatsuya KOBAYASHI Power Transmission and Distribution 

Facilities Planner (Ⅱ) 

Yachiyo Engineering Co., Ltd. 

Mr. Tadayuki OGAWA Power Demand Forecast/  

Operation & Maintenance Planner (I) 

Yachiyo Engineering Co., Ltd. 

Mr. Tetsuya SUENOBU Power Demand Forecast/  

Operation & Maintenance Planner (Ⅱ) 

Yachiyo Engineering Co., Ltd. 

Mr. Tetsuo YATSU Procurement Planner  Yachiyo Engineering Co., Ltd. 

 

 

 

(2) Members for Explanation of Draft Final Report 

Name Work Assignment Position 

Mr. Tsuneo TAKAHATA Team Leader Resident Representative, JICA 

Ghana Office 

Mr. Masatsugu KOMIYA Chief Consultant/  

Electrification Planner 

Yachiyo Engineering Co., Ltd. 

Mr. Kazuhiro NAKAMURA Distribution Planner (I) Yachiyo Engineering Co., Ltd. 

 

 



 

 

 

 

 

 

 

2. SURVEY SCHEDULE
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Survey Schedule  –Itinerary of the Basic Design Study– 
 

Contents of Field Survey Stay at 
Consultant Members No Day Official Member 

(Mr. Kurashina) Chief Consultant Group 
(Mr. Komiya and Mr. Yatsu) 

Group A 
(Mr. Nakamura and Mr. Ogawa) 

Group B 
(Mr. Kobayashi and Mr. Suenobu) 

 

1 2/6 Wed. • Trip [Tokyo (12:00)-London (15:45) by JL-401] London 

2 2/7 Thu. • Trip [London (15:05)-Accra (22:05) by BA-081] Accra 

3 2/8 Fri. • Courtesy call to Embassy of Japan and JICA Ghana office in Accra 
• Courtesy call to Ministry of Energy (MOE), Ministry of Finance (MOF) and Electricity Company of Ghana (ECG) 
• Discussion with MOE and ECG regarding the Inception Report, field survey schedule and contents, etc. 

Accra 

4 2/9 Sat. • Internal meeting Accra 
5 2/10 Sun. • Move to Kumasi from Accra • Same as Official Member  

(Only for Mr.Komiya) 
• Same as Official Member • Same as Official Member  

(Only for Mr.Suenobu) 
Kumasi 

6 2/11 Mon. • Visit ECG Ashanti Regional 
Office at Kumasi 

• Site survey in Nyinahin Area 
• Move to Accra 

• Same as Official Member  
(Only for Mr.Komiya) 

• Same as Official Member • Same as Official Member  
(Only for Mr.Suenobu) 

• Arrival of Mr. Kobayashi at Accra 
(22:05) 

Accra 

7 2/12 Tue. • Discussion on the draft of Minutes of Discussion (M/D) with MOE and ECG 
• Courtesy call to DANIDA 

Accra 

8 2/13 Wed. • Discussion on the draft of Minutes of Discussion (M/D) with MOE and ECG 
• Courtesy call to Public Utilities Regulatory Commission (PURC) 

Accra 

9 2/14 Thu. • Signing of M/D with MOE and ECG  
• Report to Embassy of Japan and JICA Ghana office in Accra 
• Further technical discussion with ECG engineers 
• Trip [Accra (23:50)- London (06:55+1) by BA-078] (Official Member) 

Accra 

10 2/15 Fri. • Trip [London (19:00)-Tokyo 
(15:45+1) by JL-402] 

• Attend the conference meeting on Energy Sector Policy framework and investments programme 
• Courtesy call to the World Bank 
• Further technical discussion with ECG engineers 

Accra 

11 2/16 Sat. (Arrival in Tokyo) • Internal Meeting 
• Study and Analysis of Data and information  

Accra 

12 2/17 Sun.  • Study and Analysis of Data and information 
• Internal Meeting 
• Move to Kumasi 

Kumasi 
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Contents of Field Survey Stay at 
Consultant Members No Day Official Member 

(Mr. Kurashina) Chief Consultant Group 
(Mr. Komiya and Mr. Yatsu) 

Group A 
(Mr. Nakamura and Mr. Ogawa) 

Group B 
(Mr. Kobayashi and Mr. Suenobu) 

 

13 2/18 Mon.  • Same schedule as Group A 
(Only for Mr.Komiya) 

• Field survey at the proposed site for 
Booster Station 

• Field survey at Bibiani S/S, Asawinso 
S/S 

• Field survey and discussion at Bibiani 
District Office 

• Field survey at the proposed site for 
Booster Stasion 

• Field survey at Bibiani S/S 
• Site survey in Nyinahin Area(①～⑩) 

Kumasi 

14 2/19 Tue.  • Same schedule as Group A • Site survey in Amansie West 
District(⑧～⑩) 

• Field survey at ECG Kumasi B S/S 

• Site survey in Amansie West 
District(①～⑦) 

• Field survey at ECG Kumasi B S/S 

Kumasi 

15 2/20 Wed.  • Same schedule as Group B • Site survey in Nyinahin Area (⑪and 
the rest) 

• Field survey at ECG Bekwai S/S 
• Site survey in North Assin District No.
Ⅰ Area 

Kumasi/ 
Cape Coast 

16 2/21 Thu.  Ditto • Field survey at VRA Kumasi S/S 
• Planning and Discussion regarding 

33kV transmission lines, operation and 
maintenance schedule 

• Site survey in North Assin District No.
Ⅲ Area 

• Field survey and Discussion on the 
operation and maintenance schedule at 
ECG Central Regional Office 

Kumasi/ 
Cape Coast 

17 2/22 Fri.  Ditto • Move to Cape Coast • Site survey in North Assin District No.
Ⅳ Area 

Cape Coast 

18 2/23 Sat.  • Internal Meeting 
• Study and Analysis of Data and information  

Cape Coast 

19 2/24 Sun.  • Internal Meeting 
• Study and Analysis of Data and information  
• Move to Accra 

Accra 

20 2/25 Mon.  • Explanation of Japan’s Grant Aid Scheme, confirmation of data and information such as Organization of Ghanaian government and ECG, 
Population Census, technical details 

Accra 

21 2/26 Tue.  • Collection of data and information such as National Development Plan, electricity tariff and trend of other donors/ organizations 
• Confirmation of operation & maintenance schedule by ECG 
• Field survey at the local manufacture of wooden poles 

Accra 

22 2/27 Wed.  • Collection and confirmation of general information such as environmental protection standards, design standards, climate conditions, 
social life, etc. 

• Field survey at Energy Commission 
• Arrival of Mr. Yatsu at Accra 

Accra 
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Contents of Field Survey Stay at 
Consultant Members No Day Official Member 

(Mr. Kurashina) Chief Consultant Group 
(Mr. Komiya and Mr. Yatsu) 

Group A 
(Mr. Nakamura and Mr. Ogawa) 

Group B 
(Mr. Kobayashi and Mr. Suenobu) 

 

23 2/28 Thu.  • Collection of information regarding transportation of the equipment and materials and the installation of transmission lines for the 
Project 

• Market survey in Accra 

Accra 

24 3/1 Fri.  • Confirmation of obligations, workforce and budget of Ghanaian side for the Project 
• Market survey in Accra 

Accra 

25 3/2 Sat.  • Internal Meeting 
• Study and Analysis of Data and information 

Accra 

26 3/3 Sun.  Ditto Accra 

27 3/4 Mon.  Ditto Accra 

28 3/5 Tue.  Ditto  Accra 

29 3/6 Wed.  Ditto Accra 

30 3/7 Thu.  • Explanation and discussion on the field report with MOE and ECG Accra 

31 3/8 Fri.  Ditto Accra 

32 3/9 Sat.  • Move to Cape Coast 
• Correction of the field report and internal meeting 

Cape Coast 

33 3/10 Sun.  Ditto Cape Coast 

34 3/11 Mon.  • Field survey regarding operation and maintenance conditions at ECG Western Regional office 
• Site survey at local pole manufactures in Takoradi 
• Move to Accra 

Accra 

35 3/12 Tue.  • Explanation and discussion on the field report with MOE and ECG 
• Obtaining approval for the field report from MOE and ECG 

Accra 

36 3/13 Wed.  • Collection and analysis of data and information, internal meeting Accra 

37 3/14 Thu.  Ditto Accra 

38 3/15 Fri.  • Courtesy call to concerned organizations in Accra 
• Report to Embassy of Japan and JICA Ghana office in Accra 

Accra 

39 3/16 Sat.  • Trip [Accra (22:25)-London (05:30+1) by BA-078]  

40 3/17 Sun.  • Trip [London (19:00)-Tokyo (15:45+1) by JL-402]  

41 3/18 Mon.  (Arrival in Tokyo)  
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Survey Schedule  –Itinerary for Explanation of Draft Final Report– 

 

Contents of Field Survey 

No Day Official Member 
and 

Consultant Members 

Stay at 

1 6/1 Sat. • Trip [Tokyo (12:00)-London (16:25) by JL-401] London 

2 6/2 Sun. • Trip [London (14:15)-Accra (22:05) by BA-081] Accra 

3 6/3 Mon. • Courtesy call to Embassy of Japan and JICA Ghana office in Accra, explanation of draft final report 
• Courtesy call to Ministry of Energy (MOE), Ministry of Finance (MOF) and Electricity Company of Ghana (ECG) , explanation of draft final report 

Accra 

4 6/4 Tue. • Discussion on the draft final report with DANIDA 
• Internal Meeting 

Accra 

5 6/5 Wed. • Discussion with MOE and ECG including confirmation of obligations, workforce and budget of Ghanaian side for the Project Accra 

6 6/6 Thu. • Move to Kumasi from Accra 
• Explanation of the draft final report at ECG Ashanti Regional office, confirmation of workforce by Ghanaian side 
• Field survey at VRA Kumasi A substation and ECG substation A 

Kumasi 

7 6/7 Fri. • Field Survey and Confirmation at Bibiani Booster Station and Nyinahin Area 
• Further discussion at ECG Ashanti Regional office 

Kumasi 

8 6/8 Sat. • Internal Meeting 
• Study and Analysis of Data and information 
• Move to Cape Coast from Kumasi 

Cape Coast 

9 6/9 Sun. • Internal Meeting 
• Study and Analysis of Data and information 

Cape Coast 

10 6/10 Mon. • Move to Takoradi from Cape Coast 
• Explanation of the draft final report at ECG Western Regional office, confirmation of workforce by Ghanaian side 
• Move to Accra from Takoradi 
• Discussion on the draft of Minutes of Discussion (M/D) with MOE and ECG 

Accra 

11 6/11 Tue. • Discussion on the draft of Minutes of Discussion (M/D) with MOE and ECG 
• Signing of M/D 

Accra 

12 6/12 Wed. • Report to Embassy of Japan and JICA Ghana office in Accra 
• Trip [Accra (22:45)-London (06:35+1) by BA-078] 

 

13 6/13 Thu. • Trip [London (19:45)-Tokyo (15:15+1) by JL-402]  

14 6/14 Fri. • (Arrival in Tokyo)  



 

 

 

 

 

 

3.LIST OF PARTIES CONCERNED 
IN THE RECIPIENT COUNTRY
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List of Parties Concerned in the Recipient Country 

The World Bank (WB) 
Mr. Mangesh Hoskote 
 

Sr. Power Sector Specialist  

Mr. Kofi Boateng Agyen Operations Officer (Energy Sector) 
 

 
 

Mr. Hoon Sahib Soh 
 

Economist  

Danish Development Agency (DANIDA) 
Mr. Joseph B. Danquah 
 

Programme Officer, Energy/Environment  

Energy Commission (EC) 
Mr. Kofi Asante 
 

Executive Secretary  

Mr. E. Cato Brown Director, Petroleum 
 

 

Mr. Francis Gbeody 
 

Chief Program Officer  

Public Utilities Regulatory Commission (PURC) 
Mr. Stephen N. Adu 
 

Commissioner, Executive Secretary  

Mr. William Kwasi Gboney 
 

Director  

Mr. Nii Oicai Kotei 
 

Director, Water Inspectorate  

Ms. Mami Dufie Ofori Director, Consumer Services 
 

 

Mr. Simons Yao Akorli 
 

Energy Analyst  

Ministry of Finance (MOF) 
Mr. M.A. Quist-Therson 
 

Director, Bilateral Cooperation  

Mr. G.D. Apatu 
 

Head, Bilateral Cooperation 
 

 

Dr. S.O. Archer Principal Economic Officer, Japan Desk  
 

 

Mr. E. Aaron Adjetey Senior Economic Officer, Japan Desk  
 

 

Ministry of Energy (MOE) 
Hon. Albert Kan-Dapaah (MP) 
 

Minister of Energy  

Mr. S.Q.Barnor 
 

Chief Director  

Mr. G.D.Boateng 
 

Director of Power (at B/D Mission)  

Mr. Emmanuel Antwi-Darkwa 
 

Director of Power (at Draft Report Explanation Mission) 

Mr. Gabriel Quain 
 

Deputy Director of Energy  

Mr. Chris K. Anaglo-Mawunesbloe 
 

Associate Programme Officer, Rural Electrification 

Mr. Solomon Adjetey 
 

Programme Officer, Rural Electrification  

Mr. Kennedy Debrah 
 

Programme Officer, Rural Electrification 
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Electricity Company of Ghana (ECG) Head Office 
Mr. Stephen Akuoko 
 

Director of Engineering  

Mr. W.K. Kyeremanteng 
 

Director of Operation  

Mr. C.S. Tetteh Director of Finance 
 

 

Mr. Wilson Kwame Adjiku Divisional Manager (Corporate Planning) 
 

 

Mr. Cephas Gakpo Divisional Manager (Design & Construction) 
 

 

Mr. Daniel Kwadzo Mensah Divisional Manager (Management Accounting) 
 

 

Mr. Francis Lawson Divisional Manager (Rural Electrification) 
 

 

Mr. Patrice Afenyo Project Engineer (Rural Electrification) 
 

 

Mr. Charles Yakah Project Engineer (Rural Electrification) 
 

 

Mr. S.Boakye Appiah 
 

Sectional Manager (Construction) 
 

 

Mr. Henry Lutterodt Design & Construction Engineer 
 

 

Electricity Company of Ghana (ECG) Ashanti Regional Office 
Mr. William Hutton-Mensah Regional Director 

 
 

Mr. Ing. Peter Opoku 
 

Regional Engineer 
 

 

Mr. Yakubu Iddrisu Regional Accountant 
 

 

Dr. Kwabena Adomah Project Engineer in Ashanti Region 
 

 

Mr. George Abadoo 
 

Project Engineer in Ashanti Region  

Mr. Nii Okine-Gem 
 

Regional Draughtsman  

Electricity Company of Ghana (ECG) Western Regional Office 
Mr. D.Boa Essilfie Regional Director (at B/D Mission) 

 
 

Mr. Daniel Azu Regional Director (at Draft Report Explanation Mission) 
 

Electricity Company of Ghana (ECG) Bibiani District Office 
Mr. Emmanuel Justice Ofori 
 

District Manager  
 

 

Mr. Tetteh Daniel Kwao District Technical Officer 
 

 

Mr. David Sadcey 
 

Assistant Technician (Asawinso S/S)  

Atwima District Assembly 
Hon. Charles Yeboah 
 

District Chief Executive  

Mr. Alhaji Ziblim Yakubu 
 

District Co-ordinating Director 
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Environmental Protection Agency (EPA) 
Mr. Emmanuel Osae-Quansah 
 

Senior Programme Officer  

Ms. Shialey Otiukoraug Progrmme Officer 
 

 
 

Embassy of Japan in Ghana 
Mr. Hiromu Nitta 
 

Ambassador Extraodinary and Plenipotentiary of Japan 

Mr. Motoyoshi Noro 
 

Deputy Head of Mission (Counsellor) 

Mr. Takanobu Kuroda 
 

First Secretary 

Ms. Sachiko Nishioka 
 

Special Economic Adviser 

JICA Ghana Office 
Mr. Tsuneo Takahata 
 

Resident Representative 

Mr. Fumio Miyagawa 
 

Deputy Resident Representative 

Mr. Kazutomo Hihara 
 

Assistant Resident Representative 

Mr. Christopher Nuoyel 
 

Senior Programme Officer  

 



 

 

 

 

 

4. MINUTES OF DISCUSSIONS  



























 

 

 

 

 

5. COST ESTIMATION BORNE  
BY THE RECIPIENT COUNTRY 
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COST ESTIMATION BORNE BY THE RECIPIENT COUNTRY 

Main items of the construction costs to be borne by the Ghanaian side are as follows: 

1. Nyinahin Area in Ashanti Region 

① Tree trimming for 33kV Transmission Line Routes: Some US$ 54,000 

② Tree trimming for LV Distribution Line Routes: Some US$ 26,100 

③ Civil Works for the Booster Station: Some US$ 3,600 

④ Procurement and Installation of 415/240V Distribution Lines: Some US$ 462,000 

⑤ Installation of Service Drop Wires, kWh meters and MCCBs: Some US$ 18,700 

Sub-total: Some US$ 564,400 

 

2. Amansie West District in Ashanti Region 

① Tree trimming for 33kV Transmission Line Routes: Some US$ 27,900 

② Tree trimming for LV Distribution Line Routes: Some US$ 8,000 

③ Procurement and Installation of 415/240V Distribution Lines: Some US$ 142,100 

④ Installation of Service Drop Wires, kWh meters and MCCBs: Some US$ 7,500 

Sub-total: Some US$ 185,500 

Total: Some US$ 749,900 

(¥ 97,740,000) 

 

 



 
 

 

 

 

 

 

 

6. VOLTAGE DROP STUDY 
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1. Study Conditions 

1.1 Transmission System 

The transmission routes from existing 33kV transmission lines to the Project sites are shown 
in the main text: 2-2-3 (1). 

1.2 Voltage, Frequency and Load Power Factor 

• System Voltage : 33kV, 3-phase 3-line system, overhead line transmission method 
• Frequency : 50Hz 
• Power factor of load : 0.85 

1.3 Load Conditions 

The forecasted power demand in 2009 which is 5 years after the commencement of electricity 
supply service under the Project is applied to loads at the Project sites according to the power 
demand forecast described in the main text 2.2.2.1-1 and 2.2.2.1-2. 

1.4 Line Constant 

Type and line constant of existing and new transmission lines are as follows. 

• Electric wire size: All aluminum conductor (ACC) 120mm2 

• Line constant : R; 0.274Ω/km 
  X; 0.357Ω/km 
  C; 0.011μF/km 
  (Source: Subtransmission & Distribution Master Plan Acres, December 

1996, Acres) 

1.5 Calculation Method of Voltage Drop 

(1) Calculation Techniques 

• Both line constant (R+jX) and load current (IP-jIQ) are regarded to be complex 
numbers. 

• Voltage drop: △V=(IP・R + IQ・X) + j(IP・X - IQ・R) 
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 VR  = VS – I×Z △V = I×x Z (Voltage drop) 
 △V = (IP - jIQ)×(R + jX) 
  = IP ・R + IP ・ jX - jIQ ・R - jIQ ・ jX       j2 = -1 
  = (IP ・R + IQ ・ X) + j(IP ・ X - IQ ・ R) 
  Phase component Quadrature component 

• However, the second item in the above equation is a quadrature component to power 
voltage with little impact, so it is ignored. 

 

 

 

 

 
• Consequently, voltage drop of 3-phase 3-line transmission lines is obtained by △V = 

3 (IP・R + IQ・X). 

(2) Equational distribution load 

Voltage drop when loads are distributed through the same type of distribution lines 
in an equational manner is regarded to be a voltage where all loads are concentrated 
at a central point in distribution lines. 

VS VR 

(Lag is dealt with by ―)

I= IP - jIQ 

Z=R + jX 

∧∧∧ ∩∩∩ 
Sending terminal Receiving terminal

Sending end voltage 

Receiving end voltage 

Phase component 
(Ip・R + IQ・X) 

Quadrature component 
(Ip・X - IQ・R) 
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2. Calculation Results 

The results of the above- calculation method are as follow. 

District Line End Voltage 
(kV) 

Voltage Drop (kV) 
(Voltage drop rate for rated voltage) 

Nyinahin 24.7 -8.3 (-25.0%) 
Amansie West 31.0 -2.0 (-6.1%) 

Remark: Allowable limit of voltage drop of 33kV system based on ECG standards is 7.5%. 

The detailed results are shown in the following charts. 

• Fig. A6-1 : Voltage Drop Calculation Results (Nyinahin Area) 

• Table A6-1 (1/3 to 3/3) : Voltage Drop Calculation Results Output (Nyinahin Area) 

• Fig. A6-2 : Voltage Drop Calculation Results (Amansie West District) 

• Table A6-2 (1/3 to 3/3) : Voltage Drop Calculation Output (Amansie West District) 
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