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Mr. Yutaka Nakamura
Mr. Shinichi Tamamitsu
Mr. Takafumi Nakase
JICA J7—TF FFpT
JICA Ghana Office
Mr. Hiroshi Murakami
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4. WBEBEH MD)
Minutes of Discussions
| of the Basic Design Study
on the Project for Rural Electrification
in the Republic of Ghana

In response to the request from the Government of the Republic of Ghana (hereinafter referred
to as “Ghana™), the Government of Japan decided to conduct a Basic Design Study on the Project
for Rural Electrification (hereinafter referred to as “the Project”) and entrusted the study to the
Japan International Cooperation Agency (hereinafter referred to as “JICA”),

JICA sent to Ghana the Basic Design Study Team (hereinafter referred to as “the Team™),
headed by Mr. Hiroshi MURAKAMI, Resident Representative, JICA Ghana Office, and is
scheduled to stay in the country from January 29 to February 24, 2006. )

The Team held discussions with the concerned officials of the Goverfiment of Ghana and
conduct field surveys at the study areas. 7

In the course of the discussions, both sides have confitied the main items described in the
attached sheets. The Team will proceed to further works and prepare the Draft Basic Desigh Report.

Accra, February 7, 2006

Ralan" i

Mr. Hiroshi Murakami Mr. Emmanuel\Antwi-Darkwa ]
Leader ' Director of Power

Basic Design Study Team Ministry of Energy

Japan International Cooperation Agency Republic of Ghana

Mr. Erest Osei Prempeh Mr. Stephen Akuoko ”

Acting Director Managing Director

External Resource Mobilization (Bilateral) Division Electricity Company of Ghana
Ministry of Finance and Economic¢ Planning - Republic of Ghana

Republic of Ghana



ATTACHMENT
1. Objective

‘The objective of the Project is to realize rural electrification in and around West Akim District in
Eastern Region and in and around Upper Denkyira District in Central Region by supplying and
installing distribution network.

2. Project Site

The study areas are shown in Annex-1.

The study communities are listed in Annex-2. 7

The Project sites (project communities) will be confirmed within the study areas after the site
survey. ' ' -

3. Responsible and Implementing Organizations
(1) The Responsible and the Implementing organization is the Ministry of Energy (MOE).

(2) The Agency in charge of operation and maintenance of the distribution network to be
provided under the Project is the Electricity Company of Ghana (ECG).

The organization charts of MOE and ECG are shown in Annex-3.

4. Components Requested by the Government of Ghana

After discussions with the Team, the following components were finally requested by the
Ghanaian side; '

(1) Supply and Installation of Distribution Lines in and around West Akim District in Eastern
Region

- Supply and Installation of 33/11kV Distribution Lines including 33kV/LV and 11KV/LV
Substations

- Supply of LV Trunk Distribution Line Materials except service drop wires and credit
meters
(2) Supply and Installation of Distribution Lines in and around Upper Denkyira District in
Central Region

- Supply and Installation of 33/11kV Distribution Lines including 33kV/LV and 11kV/LV
Substations

- Supply of LV Trunk Distribution Line Materials except service drop wires and credit
meters

The outline of the Project Component is shown in Annex-4.
JICA will assess the appropriateness of the request and will recommend to the Government of

Japan for approval, W



5. Japan’s Grant Aid Scheme

(1) The Ghanaian side understands the J apan’s Grant Aid scheme and the necessary measures to
be taken by the Government of Ghana explained by the Team as described in Annex-5 and
Annex-6.

(2) The Ghanaian side promised to take necessary measures as described in Annex-7, for
smooth implementation of the Project as a condition for the Japan’s Grant Aid to be
implemented. -

6. Schedule of the Study
(1) The Team will proceed to further studies in Ghana until February 24, 2006.

(2) JICA will prepare the Draft Basic Design Report in English and dispatch a team to Ghana in
order to explain its contents around the beginning of June 2006.

(3) When the contents of the Draft Basic Design Report are accepted in principle by the
Govemnment of Ghana, JICA will complete the final report in English around the end of July
2006 and send it to the Government of Ghana.

7. Thg JICA Guidelines for Environmental and Social Considerations

(1) The Team explained the outline of the JICA Guidelines for Environmental and Social
Considerations (hereinafter referred to as “the JICA Guidelines”).

(2) The Ghanaian side took the JICA Guidelines into consideration, and agreed to cOmf)Iete the
necessary procedures, when deemed necessary.

(3) The both sides confirmed that there is no need of involuntary resettlement for the
implementation of the Project.

(4) The Ghanaian side explained that they already obtained a basic agreement for
implementation of the Project from the Environmental Protection Agency (hereinafter
referred as “EPA”) and had confirmed the concrete procedure in accordance with due
process stipulated in the Environmental Assessment Regulations, 1999, Legislative
Instrument 1652.

(5) MOE shall obtain the Environmental Permit for the Project from EPA by the end of March
2006.

8. Other Relevant Issues

(1) The Ghanaian side should submit answers in English to the Questionnaire, which the Team
handed to the Ghanaian side, by February 10, 2006.

(2) The Ghanaian side should provide necessary number(s) of é()unterpaﬁ personnel to the

Team during the field survey.
fo— f
_A-10 (}73
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(3) The Ghanaian side shall make arrangements to allow the Team to bring back to Japan any

necessary data, maps and materials related to the study, subject to approval by the relevant
ministry, in order to prepare the repotts.

(4) The Ghanaian side should arrange the budget allocation for undertakings shown in Annex-7,
and others described in this Minutes of Discussion, including procurement of materials such
as service drop wires, watt-hour meters, etc. in conformity with the Project construction
schedule. MOE shall supply and install all materials needed for service drops as in Annex-4.

(5) The Ghanaian side explained to the Team that they secured the land necessary for
construction of distribution network in the proposed project areas.

(6) The Ghanaian side requested the Té_arn to carry out the counterpart training to the MOE /
ECG staff in Japan on operation and maintenance techniques as technical cooperation by
JICA. The Ghanaian side agreed to submit the official request regarding training with
concrete contents of training through the Embassy of Japan by the end of June 2006.

(7) The Ghanatan side explained the status of the organizations concerned and the ownership of
the property provided under the Project as follows;

- MOE shall own the assets provided under the Project.

- ECG shall be in charge of operation and maintenance of the disttibution network
provided under the Project.

- The ownership of the properties provided under the Project belongs to MOE and shall not
be transferred o private sector.

(8) Both sides agreed that the information obtained through a series of discussions and field
survey are confidential and should not be disclosed to any outside party ih order to secure
the fair and competitive tender in case the Project will be implemented.

Annex-1:  Project Site Map
Annex-2:  Proposed Project Communities List
Annex-3: (1) Organization Chart of MOE
- {(2) Organization Chart of ECG
Annex-4:  Outline of the Project Component
Annex-5:  Japan’s Grant Aid Scheme
Annex-6:  Flow Chart of Japan’s Grant Aid Procedures
Annex-7:  Major Undertakings to be taken by Each Government

W _
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Proposed Project Communities List

West Akim District in Eastern Region

LN REWN -~

Krodua 25, Sukutu
Akim Breman 26. Bunsu
Kwabaa 27. Abuchenso
Nyanoa 28. Krofokrom
Obinyimda 29. Odjade
Abankrom 30. Akwadum
Kumikrom - 31. Takorase
Esaaso : 32. Atokrom
Danso ' ~ 33. Kofikyere

. Nkurankan
. Nyakoma
. Anomakojo
. Asuofori

. Akanteng
. Krobiso

Afranse
Ammarko

. Brekumaso

Owuram
Pobi

. Anum Apapam
. Mifranor

. Kuano
24.

Sowatey

Upper Denkyira District in Central Region

BN RN

?7

Dominase 10. Brofoyedru
Nyinawusu/Anhwiaso 11. Breinang

Subin 12. Nkroful

Afiefiso 13. Ampabame/Beseasi
Ameyaw 14. Anurawra
Akwaboso : 15. Abrua

Asaaman

Esienkyen

Dawusaso

&
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Annex-5

JAPAN'S GRANT AID SCHEME

The Grant Aid Scheme provides a recipient country with non-reimbursable funds to procure
the facilities, equipment and services (engineering services and transportation of the products, etc.)
for economic and social development of the country under principles in accordance with the

relevant laws and regulations of Japan. The Grant Aid is not supplied through the donation of
materials as such.

1. Grant Aid Procedures

Japan's Grant Aid Scheme is executed through the following procedures.

Application (Request made by the recipient country)

Study (Basic Design Study conducted by JICA)

Appraisal &Approval  (Appraisal by the Government of Japan and Approval by the Cabinet)
Determination of (The Note exchanged between the Governments of Japan and
Implementation recipient country)

Firstly, the application or request for a Grant Aid project submitted by a recipient country is
examined by the Government of Japan (the Ministry of Foreign Affairs) to determine whether or ot
it is eligible for Grant Aid. If the request is deeined appropriate, the Government of Japan assigns
JICA (Japan International Cooperation Agency) to conduct a study on the request.

Secondly, JICA conducts the study (Basic Design Study) using (a) Japanese consulting firm(s).

Thirdly, the Government of Japan appraises the project to see whether or not it is suitable for
Japan's Grant Aid Scheme, based on the Basic Design Study report prepared by JICA, and the
results are then submitted to the Cabinet for approval.

Fourthly, the project, once approved by the Cabinet, becomes official with the Exchange of
Notes (E/N) signed by the Governments of Japan and the recipient country.

Finally, for the implementation of the project, JICA assists the recipient country in such
matters as preparing tenders, contracts and so on.

2. Basic Design Study

(1) Contenits of the study
The aim of the Basic Design Study (hereafter referred to as "the Study") conducted by JICA on
a requested project (hereafter refetred to as "the Project”) is to provide a basic document necessary

for the appraisal of the Project by the Government of Japan. The contents of the Study are as
follows:

- Confirmation of the background, objectives, and benefits of the Project and also institutional
capacity of agencies concerned of the recipient country necessary for the Project’s
implementation.

- Evaluation of the appropriateness of the Project to be implemented under the Grant Aid Scheime

from a technical, social and economic point of view.

. A) o
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- Confirmation of items agreed on by both parties concerning the basic concept of the Project.
- Preparation of a basic design of the Project.
- Estimation of costs of the Project.

The contents of the original request are not necessarily approved in their initial form as the
contents of the Grant Aid project. The Basic Design of the Project is confirmed considering the
guidelines of the Japan's Grant Aid Scheme.

The Government of Japan requests the Government of the recipient country to take whatever
measures are necessary to ensure its self-reliance in the implementation of the Project. Such
measures must be guaranteed even though they may fall outside of the jurisdiction of the
organization in the recipient country actually implementing the Project.- Therefore, the
implementation of the Project is confirmed by all relevant organizations of the recipient country
through the Minutes of Discussions.

(2) Selection of Consultants

For smooth implementation of the Study, JICA uses (2) registered consulting firm(s). JICA
selects (a) firm(s) based on proposals submitted by interested firms. The firm(s) selected
carry(ies) out a Basic Design Study and write(s) a report, based upon terms of reference set by JICA.
The consultant firm(s) used for the Study is(are) recominended by JICA to the recipient country to

also work on the Project's implementation after the Exchange of Notes, in order to maintain
technical consistency.

3. Japan's Grant Aid Scheme

(1) Exchange of Notes (E/N)

Japan's Grant Aid is extended in accordance with the Notes exchanged by the two
Governments concemned, in which the objectives of the Project, period of execution, conditions and
amount of the Grant Aid, etc., are confirmed.

(2) "The period of the Grant Aid" means the one fiscal year which the Cabinet approves the Project
for. Within the fiscal year, all procedures such as exchanging of the Notes, concluding contracts
with (a) consultant firm(s) and (a) contractor(s) and final payment to them must be completed,
However, in case of delays in delivery, installation or construction due to unforeseen factors such as
national disaster, the period of the Grant Aid can be futther extended for a maximum of one fiscal
year at most by mutual agreement between the two Governments.

(3) Under the Grant Aid, in principle, Japanese products and services including transport or those of
the recipient country are to be purchased. When the two Governments deem it necessary, the
Grant Aid may be used for the purchase of the products or services of a third country. However,
the prime contractors, namely, consulting, constructing and procurement firths, are limjted to
"Japanese nationals”. (The term "Japanese nationals” imeans persons of Japanese nationality or
Japanese corporations controlled by persons of Japanese nationality.)

{(4) Necessity of "Verification"

The Govemment of recipient country or its desighated authority will conclude contracts
denominated in Japanese yen with Japanese nationals. Those contracts shall be verified by the
Government of Japan. This "Verification” is deemed necessary to secure accountability to Japanese

taxpayers.
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(5) Undertakings required of the Government of the Recipient Country

In the implementation of the Grant Aid Project, the recipient country is required to undertake
such necessary measures as the following:

a) To secure land necessary for the sites of the Project and to clear, level and reclaim the land
prior to commencement of the construction,
b) To provide facilities for the distribution of electricity, water supply and dramage and other
incidental facilities in and around the sites,
¢) To secure buildings prior to the procurement in case the installation of the equipment,
d) To ensure all the expenses and prompt excursion for unloading, customs clearance at the port
of disembarkation and internal transportation of the products purchased under the Grant Aid,
e) To exempt Japanese nationals from customs duties, internal taxes and other fiscal levies which
will be imposed in the recipient country with respect to the supply of the products and
services under the Verified Contracts,
f) To accord Japanese nationals, whose services may be required in conmection-with the supply of
the products and services under the Verified contracts, such facilities as may be necessary for
their entry into the recipient country and stay therein for the performance of their work.

(6) "Proper Use”
The recipient country is required to ma:mtam and use the facilities constructed and the
equipment purchased under the Grant Aid properly and effectively and to assign staff necessary for

this operation and maintenance as well as to bear all the expenses other than those covered by the
Grant Aid.

(7) "Re-export”
The products purchased under the Grant Aid should not be re-exported from the recipient
country. '

(8) Banking Arrangements (B/A)

a) The Government of the recipient country or its designated authority should ¢pen an account in
the name of the Government of the recipient country in a bank in Japan (hereinafter referred to as
"the Bank"). The Government of Japan will execute the Grant Aid by making payments in Japanese
yen to cover the obligations incurred by the Government of the recipient country or its designated
authority under the Verified Contracts.

b) The payments will be made when payment requests are presented by the Bank to the
Governmerit of Japan under an Authorization to Pay (A/P) issued by the Government of the
recipient country or its designated authority.

(9) Authorization to Pay (A/P)

The Government of the recipient country should bear an advising commission of an
Authorization to Pay and payment commissions to the Bank.

ﬁ"”‘ (End)
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Annex-6

Flow Chart of Japan’s Grant Aid Procedures
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Major Undertakings to be taken by Each Government

Annex-7

No.

Items

To be covered
by Grant Aid

To be covered by
Recipient Side

To secure land

W 2|

To clear, level and reclaim the site when needed

To bear the following commissions to the Japanese bank for banking
services based upon the B/A

1) Advising commission of A/P

2) Payment cominission

To ensure smooth unloading and customs clearance at the port of
disembarkation in the recipient country

1) Marine (Air) transportation of the products from Japan to the
recipient country

2) Tax exemption and customs clearance of the products at the port of
disembarkation

3) Internal transportation from the port of drsembarkat:on to the
project sites

To accord Japanese nationals whose services may be required in
connection with the supply of the products and the services under the
verified contracts, such facilities as may be necessary for their entry

into the recipient country and stay therein for the performance of their
work.

To exempt Japanese nationals from customs duties, internal taxes and

other fiscal levies which may be imposed in the recipient country with

respect to the supply of the products and services under the verified
contracts

To maintain and use properly and effectively the facilities constructed
and the equipment provided under the Grant Aid

To bear all the expenses, other than those to be borne by the Grant Aid,
necessary for the installation of the facilities as well as the
transportation of the equipment

(BJA: Banking Arrangement, A/P: Authorization to Pay)
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Minutes of Discussions
of the Basic Design Study
on the Project for Rural Electrification
in the Republic of Ghana
(Explanation on the Draft Report)

In January to February, 2006, the Japan International Cooperation Agency (hereinafter referred
to as “JICA”) dispatched a Basic Design Study Team on the Project for Rural Electrification
(hereinafier referred to as “the Project”) to the Republic of Ghana (hereinafter referred to as
“Ghana”). JICA prepared a draft report of the study based on the discussion, field survey and
technical examination in Japan. ‘

In order to explain and consult the Government of Ghana on the components of the draft report,
JICA sent to Ghana the Draft Report Explanation Team (hereinafter referred to as “the Team™),
which is dispatched by the Grant Aid Management Department, JICA headquarters and is scheduled
to stay in the country from June 2 to 9, 2006.

As a result of discussions between the Team and the Government of Ghana, both sides have
confirmed the main items described in the attached sheets.

Accra, June 8, 2006

¥ b

Mr. Hiroshi Murakami Mr. Emmanuel Atitwi-Darkwa \

Leader Director of Power

Basic Design Study Team Ministry of Energy

Japan International Cooperation Agency Republic of Ghana
A fi )

Mr. Eriest Osei Prempeh Mr. Stephen Akuoko

Acting Director Managing Director

External Resource Mobilization (Bilateral) Division  Electricity Company of Ghana

Ministry of Finance and Economic Planning Republic of Ghana

Republic of Ghana
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ATTACHMENT

1. Components of the Draft Report

The Ghanaian side agreed and accepted in principle the components of the Draft Report
explained by the Team.

2. Japan's Grant Aid Scheme
The Ghanaian side reconfirmed the framework of the Japan's Grant Aid scheme and the
implementation of necessary measures to be taken by the Ghanaian side as explained by the Team

in February 2006 and described in the Annex-5 of the Minutes of Discussions signed by both sides
on February 7, 2006.

3. Schedule of the Study

JICA will complete the Final Report by the end of July 2006 and send it to the Ghanaian side
around August 2006.

4. Other Relevant Issues

(1) Both sides confirmed that the Ministry of Energy of Ghana already obtained the Environmental
Permit for the Project from the Environmental Protection Agency, as shown in ANNEX-1, and that
the content of the permission was acceptable.

(2) Both sides confirmed that the three villages (Abucheno, Anhwiaso, and Nyinawusu) have had |

their LV distribution plan prepared by Electricity Company of Ghana, and these villages should be
included in the Project. Sukuntu should be excluded from the Project because the electrification
there will not be sustainable due tfo its small population.

(3) Both sides re-confirmed that the Ghanaian side shall allocate necessary budget for the fiscal
years of 2007 and 2008 for undertakings to be done in a timely manner, based on the provisional
amount shown in page 39 and 40 of the Draft Report.

(4) Both sides confirmed that the Ghanaian side shall ensure the tax exemption including VAT
according to the procurement schedule presented by the Team.

(5) Both sides confirmed major undertakings listed below are to be done by the Ghanaian side for
the smooth implementation of the Project;

lines.
2) to install the LV trunk line equipment and materials supplied under the Grant Aid.
3) to procure and install wooden poles for LV distribution lines.
4) to procure and install service wiring to the consumers including energy meter.
5) to energize the 11 kV line between Mepom and Kwao-Baah by March 2007.
6) to energize the existing Nkwantanum switching station within year 2007,

(6) The Team explained that the Project would be divided into two phases as shown in the Draft
Report. Both sides confirmed that the electrification in and around the West Akim District in

Eastern Region would be done in the first phase, and the Upper Denkyira District in the Central
Region in the second phase.

(7) Both sides agreed that this Draft Report handed to the Ghanaian side from the Team is
confidential and should not be disclosed to any other parties in order to ensure the fair and
competitive tender for the Project.

5}\\[ (A3 ﬂ- j
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AWNEX - [

Environmental Protection Agency

P.O. Box M 326
Ministries Post Office
Accra, Ghana

Tel: (021) 664697 / 664698,
662465 / 667524
Fax: 233 (021) 662690

. Email: support@epaghana.org

Permit No: CE0013950106

ENVIRONMENTAL PROTECTION AGENCY

ENVIRONMENTAL PERMIT
| (ENVIRONMENTAL IMPACT ASSESSMENT)

This is to certify that
Authorisation has been given to MINISTRY OF ENERGY

to commence and pursue operations as per attached schedule

Date Issued: JUNE 2,2006

------- r XXX ssssusnapsasssasy

J. A. ALLOTEY
EXECUTIVE DIRECTOR

NB: This permit is only valid with the Seal of the.
Environmental Protection Agency.
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SCHEDULE TO THENVIRONMENTAL PERMIT

1.0  CONTACT : THE DIRECTOR (POWER)

2.0 PROPONENT : MINISTRY OF ENERGY
P.0.BOXT40
STADIUM POST OFFICE
ACCRA

3.0 REGISTRATION NO. : CE1395/01/06

4.0  PERMIT NO. ' : CE0013950106

5.1 PEA OF RURAL ELECTRIFICATION PROJECT FOR WEST AKIM DISTRICT

In pursuance of the Environmental Protection Agency Act 1994, (Act 490) {Sections 2(i) and
12(1)} and the Environmental Assessment Regulations, LI 1652 of 1999 and, on the basis of
the published project Preliminary Environmental Report (March 20086), this Environmental
Permit is issued authorizing Ministry of Energy to commence work on the proposed Rural
Electrification Project for the West Akim District in the Eastern Region of Ghana. '

6.0 CONDITIONS OF PERMIT

6.4 Commitment to Project Specification

Comply with all project specifications, mitigation, monitoring and other environmental
management provisions as indicated. in the project Preliminary Environmental Report
(PER) The project involves the:

* The supply and installation of 11kV sub-transmission and distribution lines
spanning a length of 102km and covering thirty-two (32) beneficiary
communities.

* The supply of Low Voltage materials including service drop wires and credit
meters,

6.2  Location
* The project area has been categorised into five (5) sections namely:
- Adeiso-Danso section
- Mepom-Esaaso section
- Asuokaw-Kofi Kyere section _
- Odjade—Asamankese—Sowatey section
- Anomakojo-Osenase-Kobriso section

6.3  Acquisition and Protection of Right of Way

* Adetailed survey of all Project Affected Persons (PAPS) and properties should
be compiled and valued and the appropriate compensation paid by the West
Akim District Assembly for their losses.

* Buildings, land and crops should be duly compensated for in accordance with

the provisions of the law at the appropriate values in line with Land Valuation
Board procedures,

Mydac: Greater Accra
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6.4

6.5

6.6

6.7

6.8

6.9

6.10

6.11

Traffic and Public Safety

« Trucks and machinery being sent to the sites should display appropriate road
safety signals (red flags and flashing amber lights).

« Deliveries should be made during daylight hours and speeds limited to prescribed
safe levels (10-20km/h) especially within towns and settlements.

e Speed limits should be imposed on the sensitive sections of roads through
settlements as well as the use of speed ramps at those locations.

« Where stringing is expected to cross power lines, telephone lines, public roads ete.
due notification should be given to the appropriate authorities.

Compliance with Factories, Offices and Shops Act.

« Comply with the requirements of the Factories, Offices and Shops Act, 1970, Act
328) consult with the Factories Inspectorate Department in order to satisfy the
requirements of the Act and the Department.

Occupational Health and Public Safety Measures

Occupational health and safety measures should inciude among others:

« Environmental awareness training programmes to sensitise workers on the need to
follow laid down procedures and the handling of equipment/machinery efc.

« Provision of appropriate personal protective clothing/gear such as helmets,
climbing belts, wellington boots, hand gloves etc. to workers. ' '

« Provision of a well-stocked first aid kit with all items prescribed by the Factories,
Shops & Offices Act 328 for minor injuries that might occur in the course of
construction.

« Al potentially hazardous machinery should undergo statutory examination by a
certified engineer.

Archaeology and Cultural Heritage
« Project construction should be made in such a way as to avoid, as much as
possible the destruction of any cultural properties.

« Where cultural properties (e.g. cemeteries) are affected by the project construction,
the necessary performance of pacification rites should be undertaken under an
agreement with the local communities.

o Procedures for managing chance finds from archaeological discoveries should be
in line with procedures of the National Museurn Degree 1969 (NLCD 387).

Commencement and Completion Notice

« Notify EPA on the completion of the construction project f(i.e before the
electrification project commences operations).

Notification of Changes

o Notify EPA of any major changes in the planned development of the project
contrary to the information provided in the PER.

Annual Environmental Report

« Submit Annual Environmental Report of the project’s operations in accordance with
Regulation 25 of L1 1652. The first report should be submitted by June 2,2007.

Environmental Monitoring
« The following parameters should be monitored:

- Water quality of rivers and streams, where construction activities are carried
out close to streams and rivers every month. During maintenance phase,
monitoring should be carried out twice yearly. Parameters o be monitored
inciude BOD, pH, Turbidity, TSS, Conductivity, Total Coliform.

- Transportation effects

. Occupational health & safety issues

Mydoc: Greater Accra
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6.12

6.13

6.14

6.15

- Transmission lines

- Accidents

- Waste management

- Compensation payment and persons affected by the project
- Culturalfarchaeological finds

- Submission of maintenance reports every month during the construction phase
and yearly during operations

Environmental Management Plan

« Submit within eighteen (18) months on commencement of operations, an
Environmental Management Plan on the project in accordance with Regulation 24
of L1 1652.

Environmental Certificate .
« An Environmental Certificate_must be obtained within 24 months (before June 2,

2008) of satisfactory performance and compliance with relevant permit conditions,
in accordance with Regulation 22 of LI 1652. '

Other Permits

« Notwithstanding this permit, the project is further subject to other relevant
regulations and permits pertaining to the sector and must be observed.

Validity Period

« The permit shall be valid for a period of 18 months effective from the date of issue
of this permit

« Failure to commence operations within the 18 months shall render the permit
invalid after the period

Failure to comply with or observe all the permit conditions above would render the
Environmental Permit invalid.

EXECUTIVE DIRECTOR.  ........, /e & June 2, 2006

DATE ISSUED

NOTIFICATION

The Hon. Minister, Ministry of Local Government, Rural Development & Environment, Accra
The Hon. Minister, Ministry of Energy, Accra

The Exacutive Secretary, Energy Commission, Accra

The District Chief Executive, West Akim District Assembly, Asamankese

The Director, EPA Eastern Region, Koforidua

% / Muydoc: Greater Acera
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Tel: (021) 664697 | 664698,
662465 / 667524
Fax: 233 (021) 662690

Environmental Protection Agency

P.0. Box M 326
Ministries Post Office
Accra, Ghana

) En}a'"il: support@epaghana.org

Permit No: CE0013940106

ENVIRONMENTAL PROTECTION AGENCY

ENVIRONMENTAL PERMIT
(ENVIRONMENTAL IMPACT ASSESSMENT)

This is to certify that

Authorisation has been given to MINISTRY OF ENERGY

to commence and pursue operations as per attached schedule

Date Issued: JUNE 2, 2006

J. A.N%(%‘Ll%

EXECUTIVE DIRECTOR

NB: This permit is only valid with the Seal of the
Environmental Protection Agency.

"
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Environmental Protection Agency

P.O. Box M 326
Ministries Post Office
Accra, Ghana

Tel: (021) 664697 / 664698,
662465 / 667524
Fax: 233 (021} 662690

Email: support@epaghana.org

SCHEDULE TO THE ENVIRONMENTAL PERMIT

1.0  CONTACT : THE DIRECTOR (POWER)
20 PROPONENT : MINISTRY OF ENERGY
P. 0. BOX T 40
STADIUM POST OFFICE
~ ACCRA
3.0 REGISTRATION NO. : CE1394/01/06
40  PERMIT NO. . CE0013940106

5.0  PEA OF RURAL ELECTRIFICATION PROJECT FOR UPPER DENKYIRA DISTRICT

in pursuance of the Environmental Protection Agency Act 1994, (Act 490) {Sections 2(i) and
12(1)} and the Environmental Assessment Regulations, LI 1652 of 1999 and, on the basis of
the published project Preliminary Environmental Report (March 2006), this Environmental
Permit is issued authorizing Ministry of Energy to commence work on the proposed Rural
Electrification Project for the Upper Denkyira District in the Central Region of Ghana.

6.0 CONDITIONS OF PERMIT

. 641 Commitment to Project Specification

Comply with all project specifications, mitigation, monitoring and other environmental
management provisions as indicated in the project Preliminary Environmental Report
(PER) The project involves the:

* Design, delivery to site of equipment, erection, testing and commissioning of 33kv
transmission and 11kV distribution lines spanning a length of 65km and covering
sixteen (16) beneficiary communities.

6.2 Location

* The project area spans across sixteen (16) communities namely; Brofoyedru,
Bremang, Dominase, Abora, Awiawa, Besease, Nkroful, Treposo, Esienkyem,
Asaaman, Akwaboso, Afiefiso, Ameyaw, Subin, Anhwiaso and Nyinawusu in the
Upper Denkyira District of the Central Region.

6.3  Acquisition and Protection of Right of Way

* Adetailed survey of aft Project Affected Persons (PAPS) and properties should be
compiled and valued and the appropriate compensation paid by the Upper
Denkyira District Assembly for their losses.

* Buildings, tand and crops should be duly compensated for in accordance with the

provisions of the law at the appropriate values in line with Land Valuation Board
procedures.

.6.4  Traffic and Public Safety

* Trucks and machinery being sent to the sites should display appropriate road
safety signals (red flags and flashing amber lights).

Mydoc: Greater Accra
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6.5

6.6

6.7

6.8

6.9

6.10

6.11

. Deliveries should be made during daytight hours and speeds limited o prescribed
safe levels {10-20km/h} especially within towns and settlements.

+ Speed limits should be imposed on the sensitive sections of roads through
setilements as well as the use of speed ramps at those jocations.

« Where stringing is expected fo cross power lines, telephone lines, public roads efc.
due notification should be given to the appropriate authorities.

Compliance with Factories, Offices and Shops Act.
« Comply with the requirements of the Factories, Offices and Shops Act, 1970, Act

328) consult with the Factories Inspectorate Department in order to satisfy the
requirements of the Act and the Department.

Occupational Health and Public Safety Measures

Occupational health and safety measures should include among others:

« Environmental awareness training programmes to sensitise workers on the need o
follow laid down procedures and the handling of equipment/machinery eic.

« Provision of appropriate personal protective clothing/gear such as helmets,
climbing belts, wellington boots, hand gloves etc. to workers.

« Provision of a well-stocked first aid kit with all items prescribed by the Factories,
Shops & Offices Act 328 for minor injuries that might occur in the course of
construction.

« Al potentially hazardous machinery should undergo statutory examination by a
certified engineer.

Archaeology and Cuitural Heritage _

« Project construction should be made in such a way as to avoid, as much as
possible the destruction of any cultural properties.

« Where cultural properties (€.g. cemeteries) are affected by the project construction,
the necessary performance of pacification rites should be undertaken under an
agreement with the local communities.

« Procedures for managing chance finds from archaeological discoveries should be
in line with procedures of the National Museum Degree 1969 (NLCD 387).

Commencement and Completion Notice

« Notify EPA on the completion of the construction project (i.e before the
electrification project commences operations).

Notification of Changes

« Notify EPA of any major changes in the planned development of the project
contrary to the information provided in the PER. '

Annual Environmental Report

« Submit Annual Environmental Report of the project's operations in accordance with
Regulation 25 of Li 1652. The first report should be submitted by June 2, 2007.

Environmental Monitoring
« A monitoring programme should be put in place to deal with the following:

- Water quality of rivers and streams (where construction activities are carried
out close to streams and rivers) every month. Parameters to be monitored
include BOD, pH, Turbidity, TSS, Conductivity, Total Coliform.

- Transportation effects

- Occupational health & safety issues

- Transmission lines

- Accidents

- Waste management

- Compensation payment and persons affected by the project

- Culturalfarchaeoiogical finds

Mydoc: Greater Accra
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. Submission of maintenance reports every month during the construction phase
and yearly during operations

Environmental Management Plan

e Submit within eighteen (18) months on commencement of operations, an

Environmental Management Plan on the project in accordance with Regulation 24
of LI 1652,

6.13 Environmental Certificate

« An Environmental Certificate must be obtained within 24 months (before June 2,
2008) of satisfactory performance and compliance with relevant permit conditions,
in accordance with Regulation 22 of LI 1652.

6.14 Other Permits
« Notwithstanding this permit, the project is further subject to other relevant
regulations and permits pertaining to the sector and must be observed.
6.15 Validity Period

+ The permit shall be valid for a period of 18 months effective from the date of issue
of this permit.

« Failure to commence operations within the 18 months shall render the permit
invalid after the period. '

Failure to comply with or observe all the permit conditions above would render the
Environmental Permit invalid.

'EXECUTIVE DIRECTOR  coovrveveepifenitlen@efnnnnn. June 2, 2006
J. A. ALOTEY DATE ISSUED

NOTIFICATION

The Hon. Minister, Ministry of Lacal Government, Rural Development & Environment, Accra
The Hon. Minister, Ministry of Energy, Accra

The Executive Secretary, Energy Commission, Accra

The District Chief Executive, Upper Denkyira District Assembly, Dunkwa-On-Offin

The Ag. Director, EPA Cenfral Region, Cape Coast

The Deputy Director, Built Environment Department, EPA, Accra

/ Mﬂ‘oc: Greater Accra
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Denkyira District

JEHE
B 4 W E-ETA X | AV Tvear’—- % 4T K& B FEATAE
1 | Progress Report on SHEP (X3 I — Ministry of Energy 2005
Feasibility Study Report Draft Final Report ol o -
2 Volume 3E, SHEP IV = ok Electricity Company of Ghana 2002
3 | Monthly Progress Report (SHEP 1V) B a e — Electricity Company of Ghana 2005
Business Plan
(Accra West Region, Eastern Region, Ashanti ol o .
4 West Region, Central Region and Western - -t Electricity Company of Ghana 2004
Region)
5 | Operation Report & Engineering Report E Rk ag— Electricity Company of Ghana 2005
6 Constmcthn Progedures for Implementing Rural I S Electricity Company of Ghana 2004
Electrification Project
36™ Annual Report & Audited Account 2003 & o — Electricity Company of Ghana 2003
Safety Policy (X35 FU I Electricity Company of Ghana 2005
42" Annual Report and Accounts 2003 (X3 FU I Volta River Authority 2003
1o | 2000 Population & Housing Census X F VT Ghana Statistical Service 2002
Summary Report of Final Results
2000 Population & Housing Census e e .. .
: JF
11 Special Report of Urban Localities =2 AV Ghana Statistical Service 2002
12 Final Report (Distribution Planning & Technical B o Power Planning Associates Ltd 2000
Losses, Summary)
13 | Ghana Ports Handbook 2005-2006 X FU I Ghana Ports and Harbors Authority 2006
Preliminary Environmental Assessment (PEA)-
14 | Rural Electrification Project in the West Akim B I — Ministry of Energy 2006
District
Preliminary Environmental Assessment (PEA)-
15 | Rural Electrification Project in the Upper (X35 o B — Ministry of Energy 2006
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6. FEAEREX
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(1)  DL-WAO1 11kVEEHI/IL—IHK[AE7FLHEX] (HFER)
(2) DL-WA02 11kV ERERAHKR (A7 LHEX]
(3) DL-UDO1 33kV B 11kV ELEBHRRIL—FR [T y/N\—T o FS5H#X] (EH5ER)
(4) DL-UD02 33kV RV 11kV BEBRRME [T Y/N\—T o FS5H#X]
(5) GO2 E-HEIRSE

2. 11/33kV FIZ#EIX
(1)  TPA-A 11/33kV Bl@LAE (0 E~5 E)[EFE 1A/3A]
(2) TPA-B 11/33kV BREEH (5 E~20 E)[RE 1B/3B]
(3) TPA-C 11/33kV HHEE (20 E~60 E)[EFEF 1C/3C]
(4) TPA-D 11/33kV &M E+E (60 E~90 EXiH) [B%E 1D/3D]
(5) TPA-E 11/33kV E3Z+E (90 ) [2FE 1E/3E]
(6) TPA-F 11/33kV M5 BOH[EEFE 1F/3F]
(1) TPA-G 11/33kV I [EEFE 1G/3G]
(8) TPA-H 11/33kV #&ImHE[EE 1H/3H]
(9 TPA-J 11/33kV SRR RE 14/3J]
(10) TPA-K 11/33kV S BLAZEZHRFEEE 1K/3K]
(11) TPA-M 11/33kV #infA ZTEFFEEF 1M/3M]
(12) TPA-N 11/33kV BEENEARMZEEEFE 1N/3N]
(13) TPA-Z ¥ R BB SR A 4+

3. EEAZEELEER
(1)  TPA-LA EESIELA[EE LA]
(2) TPA-LB EIEM5IZ4[EE LB]
(3) TPA-LC EEZSDIKIF[EE LC]
(4) TPA-LD (EEEA[EE LD]
(5) TPA-LE {EEE3RH[EEF LE]
(6) TPA-LF {EE#imtE D[EE LF]

4. HRHEHERE
(1)  SLD-1 BB TR BERE
(2) SLD-2 BEIEMAREEHRE

5. BIEREREMRIEHREK
(1)  TPA-X ZESIRERA ERMERER
(2) TPA-Y B MEGA ERMERR
(3) UD-1 33kV & ou B R EG A
EMMBRE (7 y/\— T FSthis)
(4) UD-2 33kV XU AR LB R R A
BEMMBRR (7 v/ \— T FSthis)
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DL-WAOQ2: 11kV Distribution System [West Akim Area]

A-34

1KV EBRHR [BE7FLME]



S0kVA
Nkroful
Ayanfuri ?
AACI20mm2 st 3. Okm Dunicwa
1€ Y E
S0 —-=——o E S ux"
C__D_ o~
fre]
Nkotomso & \ 44km 0.3km _ 28km _ 04km _ 02km  28km  20km  2.1km | 0.6km
3 I I i i B I 1
£
U1-01 Ui-02 Ui-03 Ui-04 Ui-05 U1-06 2 ui-1
S50kVA 100kVA _100kVA 100kVA 100kVA, 100kVA 100kVA
Brofoyedru Breman Y Abora Treposo
Dominase
U1-07
=N —ER)0ovA
£ Anwiawa
e
0
Asawinso il
it RELINI S
S/s £
= Beseasi
(=]
Ui-09
Nkwantanum S.S AAC150mm2 HL@BH}{)WA
A= 22.0km 25.0km ——_ Dawusaso S.S
lO.ka 2.5km\" I
S L
o Existing 33kV Line ¥
E
=
w3 U3-01
13 ——@B) ok
100kVA c Esienkyen
Nyinawusu s}
Ly
U3-08
50KkVA J—‘\—@B To0KVA
Anhwiaso E Asgaman
e
n
S
- U3-03
_._' @B Tova
Akwaboso
E
U3-05 1.0km < U304
e 17 e e H——@R {5adA
100K A £ Afiefiso
=
Symbol | 0.3km U3-06
—= A1) B
E
— Existing 33kV or 11kV Line X Siibt
oS

New 33kV Line (AAC120mm2) _ﬁ_@ %1550—;(%1

Existing 11kV Line
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———— Auto Recloser

— e Load Isolator
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Total length of New 33kV Distribution Line: 28.9km
Total length of New 11kV Distribution Line: 21 3km
Total number of DTr.: 20 units(1,750kVA)

DL-UD02: 33kV and 11KkV Distribution System [Upper Denkyira Area]
33V R 11KV BERME (7 \—ToF K]
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P/NO) DESCRIPTION Ty
|
} 1.1 |[Distribution Transformer (DTr) |[RRBRALER 0
| 1.2 |Auto Recloser RSN ER 0
| 1.3 [Load Isolator BEMAR 0
i 14 [ Cutout Switch with Fuse Ex—XFEHRT IRALSyF| 0
i 1.5 |Lightning Arrester BER 0
j 1.6 [Main Distribution Board(MDB} FERER [i]
i
i 21 | Conductor (m) B () 0
i 2.2 | Connector aFI8— 0
-l 23 |Steel Pole {11m) HER (11m) 1
i 24 | Strain Insulator Set [IEd Xt 0
i 25 | Pin Insulator set [ E =N 3
. 26 [Crossarm set [ 1
! 27 |Stay Wire Set bt 0
! 2.8 |Earth Wire Set gtk [1]
. ! 29 |LV Gabling Materials EEF—JLHH 0
= : 210 |Plate set Fo—tvk 7
i i
Gl | B2 ' 7
| RN | Py :
] |
g | i
i i
T T
Remarks : Pole Type “1A” is for 11kV and then type 3A is for 33kV.
DwgNo.TPA-A 11/33kV BIBLAE (OF ~57) [R1E1A/3A]
11/33kV Intermediate Pole (Line Angle 0~5deg.) [Type 1A/3A]
P/NO, DESCRIPTION QTY|
e 1.1 |Distribution Transformer (DTr) |EEREESRS 0
12 |Auto Recloser BEVEMRBER 0
+ ' 1.3 |Load Isolator BEpE 0
i H 14 [ Cutout Switch with Fuse Ea—X{fFHVRFIRAAHF| O
. I 1.5 [Lightning Arrester B 0
: : 16 | Man Distribution Board(MDB) | T RE 0
! | 2.1 |Conductor {m) B m) a
| I 22 | GConnector O s— 0
g | I 23 | Steel Pole (1Tm) HER (1Im) i
! | 24 | Strain Insulator Set RN TEvh 0
! | 25 [Pin Insulator set EL Rtk 3
I H 26 |Crossarm set [y 1
@ i 27 |Stay Wire Set ok 1
@ ' 28 [Earth Wire Set EE v 0
: | 2.9 | LV Cabling Materials BEES—TLEHE 0
i | 2.10 |Plate set FL—btuh 1
| i
vl [ i
| ]
: i i
! |
ay eR
Preferable Stay Angle : 30° = 8 = 45°
DwgNo.TPA-B 11/33kv B AR (58 ~206) [E1% 1B/3B]

11/33kV Light Angle Pole (Line Angle 5~20deg)[Type 1B/3B]
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9,200

1,800

VL

g

i

| {
! E
! !
! !
! !
le gl
! !
[ I
f |
1/@ i
- i
| I
! i
! |
! !
— S| S 75
! |
I |
! |

Dwg.No.TPA-C

ENLETENSN

1,800

Dwg.No.TPA-D

P/NO. DESCRIPTION Q'TY]
1.1 |Distribution Transformer (DTr) |EEREES 0
1.2 | Auto Recloser BHHEBREE 0
13 |Load Isolator AFHEAR 0
1.4 | Cutout Switch with Fuse Eo—XfHFEhubT7 oA aF| 0
1.5 |Lightning Arrester Hae 0
16 Main Distribution Board(MDB) FLBR 0
21 [Conductor (m) EBE m) 0
22 |Connector AT 0
23 |Steel Pole (11m) #HEE (11m) 1
24 [Strain Insulator Set RS Ftuk 6
25 |[Pin Insulator set vk 2
28 |[Grossarm set [ 2
2.7 | Stay Wire Set Ttk 2
28 |Earth Wire Set EE [¢]
29 |LV Cabling Materials EEF—THH 0
210 |Plate set Fl—bkuk 1

Preferable Stay Angle : 30° = 8 =< 45°

11/33kV 158 B4 (207 ~60) (B2 16/3C]

11/33kV Medium Angle Pole (Line Angle 20-60deg.)[Type 1G/3C]

P/NO. DESCRIPTION QY
1.1 | Distribution Transformer (OTr} |BREATEE 0
1.2 [Auto Recloser BEEMEER 0
1.3 |Load Isolator BTN 0
1.4 | Cutout Switch with Fuse Ex—ZFEhIrTIRRA9F | 0
1.5 |Lightning Arrester $roe [{]
1.6 Main Distribution Board{MDB) F4EHE [4]
2.1 |[Gonductor (m) B (m) 0
22 |Connector aFse— 0
23 |Steel Pole (1Tm) #HEE (1m) 2
24 | Strain Insulator Set Wi Tk 6
25 |Pin Insulator set [SE R 2
26 [Crossarm set Btk 2
2.7 | Stay Wire Set 24P 4
28 |Earth Wire Set EibR ok 0
29 |LV Cabling Materials EEF—ILETFH 0
210 |Plate set FL—rEvbk 1

Preferable Stay Angle ; 30° = 6 =< 45°

11/33kV B4 f8 4 (0B ~ 90 K7) [E1% 1D/3D]
11/33kV Heavy Angle Pale (Line Angle 60-90deg )[Type 1D/3D]
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8,200

9,200

1200 1200
I_IW)_""_(WTI
=

1200
1050

T

Dwg.No.TPA-E

Dwg.No.TPA-F

P/NO. DESCRIPTION QY|
1.1 | Distribution Transformer (DTr) BERERE 0
1.2 }Auto Recloser BEYHBRREE 0
13 |[Load Isolator B3EMmE 0
14 [ Cutout Switch with Fuse ta—XfEDVNTORASYF| O
1.5 |Lightning Arrester BB 0
1.6 [Main Distribution Board(MDB) EAER 0
2.1 | Gonductor {m) B8 (m) 0
22 | Connector R 8— Q
23 |Steel Pole (1Tm) #EE (1im) 1
24 | Strain Insulator Set e 6
25 |Pin Insulator set erRpTtuk 3
26 |Crossarm set Bftzvk 4
2.7 | Stay Wire Set EEbuk 2
28 [Earth Wire Set EiE v [i]
29 [LV GCabling Materials {ERF—FILHH 0
210 |Plate set Tk 1

Preferable Stay Angle : 30° < 8 < 45°
11/33kV TE3AE(907) (21 1E/3E)
11/33kV Cross Pole {Line Angle 90deg.)[Type 1E/3E]

P/NO, DESCRIPTION GTY]
1.1 |Distribution Transformer (DT |REBLES 0
1.2 |Auto Recloser HEEMARER 0
1.3 |Load Isolator B ETEARARS 0
14 | Cutout Switch with Fuse Ex—X{fEDvbT IR 9F| 0
1.5 |Lightning Arrester RER 0
1.6 |Main Distribution Board(MDB) FHER 0
2.1 | Conductor {m) BE (m) g
22 |[Connector SR E— 0
2.3 [Steel Pole (11m) HER (1im) 1
24 | Strain Insulator Set #EREB TRV [
2.5 | Pin Insulator set ExBmFvk 1
26 |Crossarm set BEEzut 2
2.7 | Stay Wire Set Ttk 2
28 |Earth Wire Set fxhig -zt 0
29 [LV Cabling Materials EES—THE 0
2.10 |Plate set e 1

Preferable Stay Angle : 30° £ 6 =< 45°

11/33kV 5| BHEEE 1F/3F]
11/33kV Section Pole[Type 1F/3F]
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n 1500
1

5200

950 350
g2 | P/NO. DESCRIPTION oyl
Z Sty

= B 1.1 |Distribution Transformer (D77 | BERETE 0
g2 24 I T 1.2 |Auto Recloser BEERREE 0
= 1.3 | Load Isolator AR 0
1.4 | Cutout Switch with Fuse Ea—X{FEAVE TR 9F| 0
1.5 |[Lightning Arrester FIET 0
- 16 [Main Distribution Board{MDB) FoaER 0
=y 21 |Conductor (m) BHEm 0
T ‘1 2.2 |Gonnector a5 — .0
! i 53 | Steel Pole (11m) BERE (m 1
I [ 24 | Strain Insulator Set WERF T~ 3
! ; 25 | Pin Insulator set PoBT vl 5
! f 26 |Crossarm set Btk 3
} | 2.7 | Stay Wire Set TPy 1
i12 i 28 | Earth Wire Set EREEr 0
i i 28 | LV Cabling Materials EEr—Jna8 0
i i 2.10 | Plate set Tl—rubk 1

| @ !

o i

. !

i |

! !

! !

— e o 7 s :
= : Preferable Stay Angle : 30° < 8 < 45°
| !
=N T

Dwg.No.TPA-G 11/33kV BHEA[EEF 16/3G)
11/33kV T-off Pole[Type 1G/3G]

9.200

P/NO, DESCRIPTION
1.1 | Distribution Transformer (DTr) |RBRLEES 0
1.2 [Auto Recloser BEEFARER 0
1.3 | Load Isolator Bfkmes 0
14 | Cutout Switch with Fuse ta—ZFEhyrTIbAA 9F | O
1.5 |Lightning Arrester HER 0
@) [ 16 |Mein Distribution BoardMDB) |5 =& 0
2.1 | Conductor (m) BH (m) 0
22 |Connector =E [1]
2 23 [Steel Pole {11m) #EE (im) 2
24 [ Strain Insulator Set MR Tt 3
25 [PinInsulator set [ =E TS 0
26 [Crossarm set BEEvk 2
27 |Stay Wire Set Fgtvk 2
0
/@ 28 |LV Cabling Materials EE—JLHE i
210 |Plate set FL—kuk i

Preferable Stay Angle : 30° = 8 = 45°

i
I
!
!
|
I
!
!
!
| 28 |Earth Wire Set EREEsr
[
!
!
i
I
!
!
l
i
[
|

L

L g0 Dwz.No.TPA-H 11/33kV #iH[EE 1H/3H]
11/33kY Terminal Pole[Type 1H/3H]
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Stay Stay
1200 1200

1=

ENINN

== — e

|

11000

1,800

e

Dwg.No. TPA-K

P/NO DESCRIPTION QTY]
1.1 | Distribution Transformer {DTr)} RERTEESR 0
1.2 |Auto Recloser BHEIEEREE 0
1.3 |Load Isolator ARHFAE 1
14 | Cutout Switch with Fuse Ea—XfEIFILA T 0
1.5 |Lightning Arrester B SR 1
16 [Main Distribution Board{MDB) e 0
21 | Conductor (m) BE m 30
22 |[Connector ARG H— 3
23 [Steel Pole (11m) #HER (Iim) 2
2.4 | Strain Insulator Set R vk 6
25 | Pin Insulator set (=3 = 0
26 |Crossarm set | T 2
2.7 |[Stay Wire Set Zgevk 4
2.8 |Earth Wire Set EibEEuk 3
29 |LV Cabling Materials {EES—FILEHE 0
210 |Plate set TL—=FEvE 1
g
i
.'
-
i 8
!
3%
Dwg.No.TPA-J 11/33VEFFHEBRREE 14/34]
11/33kV Load Isolator Pole[Type 1J/3J]
B/NO. DESCRIPTION Q'TY
1.1 Distribution Transformer (DTr) |BRBATES 1
1.2 [Aute Recloser BB ERERE 0
1.3 Load Isclator f=F 5155 0
14 [ Cutout Switch with Fuse ta—ZftEhvr PR o F | 1
1.5 Lightning Arrester HEE 1
1.6 |Main Distribution Board{MDB) EHEE 1
21 | Conductor (m) B (m) 50
22 |[Connector aHe— 12
23 [Steel Pole (11Tm} #HE® (1im) 2
24 | Strain Insulator Set [ [
2.5 |Pin Insulator set AR F vk 6
26 |Crossarm set Bk 3
27 | Stay Wire Set Rk 4
2.8 |[Earth Wire Set EiagEtur 3
29 [LV Cabling Materials EETF—ILHH i
2.10 [Plate set F—hvk 1

Preferable Stay Angle : 30° = 6 = 45°

11/33kV SIEBLAZERERE 1K/3K]
11/33kV Intermediate Transformer Pole[Type 1K/3K]
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L1200 | 1200
1050 1050

GONTROL BOX

o

> Sliry

min, 2,000

P/NO, DESCRIPTION QTY]
1.1 | Distribution Transformer (DTr) |(REBREER 1
1.2 | Auto Recloser BEERREE 0
1.3 [Load Isolator AR 0
14 | Cutout Switch with Fuse Ea—XfFEAYLP IR TF | |
1.5 |Lightning Arrester HES 1
1.6 | Main Distribution Board{MDB) FiHEeE 1
2.1 | Conductor {m) B (m) 50
22 |Connector jm R b L 6
23 |[Steel Pole (11im) #HEE (11m) 2
2.4 | Strain Insulator Set WHERFEv- 3
2.5 | Pin Insulator set LBk 3
26 |Crossarm set R 3
27 | Stay Wire Set vk 4
28 [Earth Wire Set ERgEtak 3
29 [LV Cabling Materials EBEF—TNHH 1
2.10 |Plate set FL—kEulk 1
Preferable Stay Angle : 30° = 8 = 45°

11/33kV Rigf ZERERE 1M/3M]
11/33kV Dead End Transformer Pole [Type 1M/3M]
1200 1200
TS0 ) T (507 }
¥
1
IR
T/ \
z

P/NO, DESCRIPTION QY
1.1 | Distribution Transformer (DTr} |GRBREAZER 0
1.2  [Auto Recloser BEERSER 1
1.3 |[Load Isolator A{EmR [(]
14 | Cutout Switch with Fuse Ea—ZXfEhvb 7P oA AwF| 0
15 |Lightning Arrester BEH 2
1.6 | Main Distribution Board(MDE) EHER y
21 |Conductor (m) BE (m 45
22 | Connector =E 8
2.3 |Steel Pole {11m) #EE (1im) 1
24 | Strain Insulator Set wRE Tk 6
2.5 [Pin insulator set ErBFEvh 3
26 [Crossarm set (R 2
2.7 | Stay Wire Set TR 2
28 | Earth Wire Set Bk 3
2.9 |LV Cabling Materials EES—TILEHE Q
210 |Plate set FL—rEvhk 1

Dwg.No. TPA-N

Preferable Stay Angle : 30° = 8 = 45°

11/33kV BB EERREEE 1N/3N)
11/33kV Auto Recloser Pole[Type 1N/3N]
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Crossarm

Conductor

Strain Insulator Set Crossarm Set

No. Description aTY No. Description Ty
per set per set

3a Disc Insulator 3(2) 4a Crossarm 1

3b Anchor Shackle 1 4 Crossarm Brace 2

3 Ball Eye 1 4 Bolt&Nut Set 4

ad Socket Eye 1

3F Dead End Clamp 1

3 Compression Gonnector 1

( Mfor 11V Line

(;—9 u@% t=45~60
L~
Stay Wire Set
No. Description Ty No. Description Ty
per set per set
5a Stay Band 1 Se 33kV{11kV)Stay Insulator i
5 Dead End Grip for Thimble 2 5 Tumbuckle i
5c Stay Wire 1 5g Stay Rod 1
5d Dead End Grip for Insulater 2 Sh Stay Anchor 1
1~ |
(- N —
Earthing Wire Set
No. Description aTY Ne. Description aTY
per set per set
Ba Grounding Rod 2 Be Terminal Lug 1
b Earthing Terminat 1 §F Band 1
6o IV Wire (35sqmm) 12m
6d PVG (Tinch) 2.5m

DwgNo.TPA-Z EEBREE
Material Composition of Assembly Parts
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9000

hvd
PPN

9000

Material List
P/NO. BESCRIPTION oTY
—— 1.1 | woed Pale K 1
1.2 Bracket, set FESMEuk 4
1.3 LV Shackle insulator EE vy ILBTF 4
' 14 | But. Nut & washer set bk FURRUEI v r—truk 4
15 Gonductor Connector set BHarI—buk 0
1.6 Stay Wire Assembly ZHtvh 0
1.7 | LV Neutral Earthing Assembly ERPERERB RV 0
I 1.8 Binding Wire FAC 72 ¢ -} 4
FZa N7
DwgNo.TPA-LA  {EES@L[RELA]
LV Intermediate Pole[Type LA]
Material List
P/NO. DESCRIPTION QY
11 | Wood Pole R 1
12 Bracket set ZE2HEuk 8
1.3 L.V Shackle Insulator {EES o 2)LEF 8
14 _ | But, Nut & washer set Hibb FUbRF Dyl v—tuk 8
15 Conductar Connector set EHORE—Bvk 4
16 Stay Wire Assembly vk 0
1.7 LV Neutral Earthing Assembly EEPESIFERE - 2
1.8 Binding Wire FAC AT -] 8

Dwg.NoTPA-LB  {EEM5IH4E[EIELB]
LV Section Pole[Type LB]
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9000

9000

Gl

1500 ¢

1500 &
Fa

NN

Dwg.No. TPA-LC

Dwg.No.TPA-LD

Material List
B/NO. DESCRIPTION Q'TY
1.1 Weood Pole fr e 5 4 1
12 | Bracket set EHEEMuk 12
1.3 LV Shackle Insulator EE 9D ILBF 12
14 But, Nut & washer set Kb, FubRTToir—auk 12
15 Conductor Connector set BRI F—tubk 12
1.6 Stay Wire Assembly b3 3ol 1
1.7 | LV Neutral Earthing Assembly {EEPERERS Y ¢
18 Binding Wire NRAWEE 8
Preferable Stay Angle : 30° = 8 = 45°
B E SR [EIELC]
LV T—off Pole[Type LC]
Material Ligt
P/NO. DESCRIPTION o'TY
i1 Wood Pole E 1
12 Bracket set TESMuk 8
13 LV Shackle Insulator BRI DILBF 8
14 But, Nut & washer set Rk Fub R v—Ewb 8
15 Conductor Connector set BHEIAFI5—Evh 4
16 Stay Wire Assembly et 2
1.7 | LV Neutral Earthing Assembly EEPHEREER LY 0
1.8 | Binding Wire RS 8

Preferable Stay Angle : 30° < 8 = 45°

EEE
LV Right Angle Pole[Type LD]
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Dwg.No. TPA-LE

NN

~
1500

—

AN SN2

Dwg.No.TPA-LF

Material List

P/NO. DESCRIPTION QTY
1.1 Woad Pole F# 1
12 Bracket set xS Hhbub 16
1.3 LV Shackle Insulator BRI BT 16
14 | But, Nut & washer set FIb FYRRED Y r—R vk 16
15 Conductor Connector set EBBar2a—twt 16
1.6 Stay Wire Assembly FgRtuk 4
1.7 LV Neutral Earthing Assembly {EEDE S iEE 0
18 Binding Wire A Pl 16

Preferable Stay Angle : 30° = 8 = 45°
EEEREERELE]
LV Cross Pole[Type LE]

Material List

P/NO. DESCRIPTION Q'TY
1.1 Wood Pole Fi 1
12 | Bracket set L&D Ev 4
1.3 . | LV Shackle Insulator EEL v 2LEBF 4
1.4 But, Nut & washer set RIb, Fub BT v p— ol 4
15 Caonductor Connector set BT Ie—BVH ]
16 Stay Wire Assembly Xtk 1
1.7 LV Neutral Earthing Assembly {EF i St itk 1

AR 4

1.8 Binding Wire

Preferable Stay Angle : 30° = 8 = 45°

1K FE#Sm A D[ 2 LF]

LV Terminal Pole[Type LF]
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T-CONNEGTOR
TAP: 5Umm2

11/33kV LINE O/H CONDUGT(;!AAGIqumm ]

|

LV LINE O/H GDNDUCTQR
(AAC 50sqmm) | ‘:\ M= -
: hg L DFx3

f 100A

]

LViLINE O/H GONDUCTOR

™

| 10kA

(Aﬁb 50sqmm)
\ |coNNECTOR
! MCCB in main D/B shall be
TH adjustable type with 50 - 200A,

DIST. TRANS.

TTIVCARLET T T T T T T

TRANSFORMER POLE

EEZEREERE
Single Line Diagram for Distribution Transformer System

Dwg.No.SLD-1

11/33kV LINE O/H CONDUCTOR ( AAG120sqmm )
T-CONNECTOR

: mm
e o j_TAPA20mm2
5 UPSTREAM : ~ LOAD SIDE!
Lom ISOLATOR | 11/23kV O/H L[!NIE 1/33V 01!-1 LINE
‘ | ' IDOVAxI };‘xk: |
| I |
: ! : I__""‘ ] :
l | | - BTN |
! H ! [;tml P/?I !
i_ __1 I_ contrél‘BY] -
" " LOAD ISOLATOR POLE T T U T AUTO REGLOSERPOLE
DwgNo.SLD-2 ESERREERER

Single Line Diagram for Auto Recloser System
_A-47
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5 Drop Wira with clump
= e
/ Existing 33KV (1{0) Overheag Line 23 k/_—wzim /
V-3 a1 I M
2 IE]l '
( g iJ’ (
L = LI [ —
B I
\ 1 \
< =
} | — ’
/ % ) Road /
/ — e — - — . /

Existing 11kV Line

Typical Connection Plan to the Existing Line (Cross Type)

_ A48

| i
1" !
! |
! !
! | !
E | !
g | ? |
! | !
|
: ; | : B/NO. DESCRIPTION QY
| ; | e
! - | 3 Band FAVIS 2:::5
! /! |
i | |
| i |
| vGL i fi |
2 | N74 W 1 NN EZN | 74
2 [ I ‘
s ! ~ !
| Ml |
o oy o h
Section A-A
DwgNo.TPA-X RENBIERR ERMERE




[Extention(Scope of Supply)

|~

rxisting Pole

Existing Paole

Dwg.No.TPA-Y

Typical Connection Plan to the Existing Line (Extension Type)

Additional Materials GEINZ#E ) A1)

PARTNO,| DESCRIPTION 0"]'71
1 Strain Insulator Set R FEvh 3
2 Pin Insulator Set EL gk 1
3 Crossarm Set EEtvk 1
4 Stay Wire Set XEuk 1
5 Gonnector A — 3pes
6 Conductor T8 10m

FEEMRGA SN ERE

L A49
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7. BABETH HEMNTE 7 L0 BEHEETH

(Unit: kW)
Population Growth L Power Demand Growth R
Public and Commercial 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
No. Name of Popula- 0 Facilities (+2.5%) | (+2.5%) | (+2.5%)| (+5%) | (+5%) [ (+5%) | (+5%) | (+5%) | (+5%) | (+5%) | (+5%) | (+5%) | (+5%)
Community tion . . Target-1 Target-2
® ® @ ® V Commencement of Operation v v
1|  Asuofori 1,700 170 2 7 38 39 40 42 44 46 49 51 54 56 59 62 65 68
2|  Akwadum 700 100 1 0 1 1 18 18 19 20 21 22 23 24 25 27 28 29 31 32
3| Akanteng 4,000 400 10 6 78 80 82 86 90 95 100 105 110 115 121 127 133 140
4] Kobriso 1,040 214 2 2 35 36 37 39 41 43 45 47 49 52 54 57 60 63
5| Afranse 4,000 400 3 6 2 73 75 77 81 85 89 93 98 103 108 113 119 125 131
6 Brekumanso 1,010 176 2 1 4 4 39 40 41 43 45 47 50 52 55 58 60 63 67 70
7| Ammarko 3,000 200 3 0 5 4 43 44 45 47 49 52 54 57 60 63 66 69 73 76
8[ Oworam 7,000 700 3 1 5 8 122 125 128 135 141 148 156 164 172 180 189 199 209 219
9| Pabi 3,000 300 2 1 5 12 63 65 66 69 73 77 80 84 89 93 98 103 108 113
10|  Anum Apapam | 6,500 615 4 1 8 5 113 116 119 125 131 138 145 152 159 167 176 185 194 204
11| Mfranor 1,500 100 2 0 3 2 23 23 24 25 26 27 29 30 32 33 35 37 39 40
12|  Kuano 3,800 449 3 0 6 5 82 84 86 90 95 100 105 110 115 121 127 133 140 147
13| Sowatey 1,135 190 1 0 2 2 34 34 35 37 39 41 43 45 47 50 52 55 57 60
14 Takorase 1,500 100 2 0 3 2 23 23 24 25 26 27 29 30 32 33 35 37 39 40
15[ Krodua 4,000 400 4 8 2 77 79 81 85 89 94 98 103 108 114 120 125 132 138
16( Akim Breman 4,390 440 2 3 2 74 75 77 81 85 89 94 99 103 109 114 120 126 132
17| Nyanoa 1,450 347 3 6 2 65 67 68 72 75 79 83 87 92 96 101 106 111 117
18| Obinyimna 1,230 170 2 5 1 36 36 37 39 41 43 45 48 50 52 55 58 61 64
19  Abamkrom 2,042 270 4 1 5 2 56 57 58 61 64 68 71 74 78 82 86 90 95 100
20| Kumikrom 4,000 400 2 4 5 71 72 74 78 82 86 90 95 99 104 109 115 121 127
21| Esaaso 1,000 100 1 2 2 20 21 21 22 23 24 26 27 28 30 31 33 34 36
22| Nkurankan 690 110 1 4 3 25 26 26 28 29 30 32 34 35 37 39 41 43 45
23| Nyakoma 1,600 160 2 2 4 31 32 33 34 36 38 40 42 44 46 48 51 53 56
24| Anomakojo 1,400 210 2 2 2 38 38 39 41 43 46 48 50 53 55 58 61 64 67
25|  Atokrom 1,200 100 1 0 2 2 20 21 21 22 23 24 26 27 28 30 31 33 34 36
26| Danso 1,647 350 2 2 3 59 60 62 65 68 72 75 79 83 87 92 96 101 106
27|  Krofofrom 1,200 100 1 0 2 2 20 21 21 22 23 24 26 27 28 30 31 33 34 36
28| Odjade 2,750 280 2 0 4 3 52 53 54 57 60 63 66 69 73 76 80 84 88 93
29| Abuchenso 1,500 100 2 0 3 2 23 23 24 25 26 27 29 30 32 33 35 37 39 40
30 Bunso 4,000 400 3 0 6 5 75 76 78 82 86 91 95 100 105 110 116 121 127 134
31) Kofikyere 1,800 120 2 0 3 2 26 26 27 28 30 31 33 34 36 38 40 42 44 46
Total 75,784 | 8,171 66 51 128 99 1,546 1,584 1,624 1,705 1,790 1,880 1,974 2,073 2,176 2,285 2,399 2,519 2,645 2,777
Remarks: [Target-1] means the target for the estimation of transformer capacity and Target-2 means the target for distribution line capacity.
(1) Maximum Demand per Customer (kW) (2) Basic Parameters
(D: Residential 250Wx0.6=150) 0.15 1: Growth rate (%) of Maximum Power Demand 1.050
®: School 1.00
®: Clinic 2.50 2: Growth rate (%) of Residential Increase 1.025
@: Corn mill 1.50
®: Others (Well, Shop, etc.) 0.50
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(Unit: kW)
Residential Growth Power Demand Growth R
Public and Commercial 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
No Name O‘f POI.)UIa_ @ Facilities (+2.5%) | (+2.5%) | (+2.5%) | (+5%) | (+5%) | (+5%) | (+5%) | (+5%) | (+5%) | (+5%) | (+5%) | (+5%) | (+5%)
Community tion ® ® @ ® V Commencement of Operation Tarse = Tarse =
1|Brofoyedru 1,000 200 1 0 1 2 34 34 35 36 38 40 42 44 46 48 51 53 56 59
2|Bremang 2,500 250 2 0 2 7 46 47 48 50 52 55 57 60 63 66 70 73 77 81
3|Dominase 6,000 [ 1,200 5 2 6 20 209 214 220 225 236 248 261 274 287 302 317 333 349 367
4[Abora 1,500 350 1 0 1 8 59 60 62 64 67 70 74 77 81 85 89 94 99 103
5|Anwiawa 1,500 300 2 0 1 9 53 54 56 57 60 63 66 69 73 76 80 84 89 93
6|Beseasi 4,200 500 2 0 2 13 87 89 91 93 98 103 108 113 119 125 131 138 145 152
7|Nkroful 1,500 200 3 0 1 11 40 41 42 43 45 47 50 52 55 58 61 64 67 70
8| Treposo 1,800 250 1 0 1 6 43 44 45 46 49 51 54 56 59 62 65 68 72 75
9|Esienkyen 2,000 350 1 0 1 7 59 60 61 63 66 69 73 77 80 84 89 93 98 103
10|Asaaman 2,500 300 2 0 2 10 55 56 58 59 62 65 69 72 76 79 83 88 92 96
11[{Akwabosc 2,500 450 2 0 3 7 78 79 81 83 88 92 97 101 107 112 117 123 129 136
12| Afiefisc 1,500 400 4 1 2 7 73 75 77 79 83 87 91 96 100 105 111 116 122 128
13|Ameyaw 2,500 400 3 0 2 9 71 72 74 76 80 84 88 92 97 102 107 112 118 124
14{Subin 2,000 340 2 1 3 8 64 66 67 69 72 76 80 84 88 92 97 102 107 112
15|Anhwiaso 800 80 3 0 2 10 23 24 24 25 26 27 29 30 32 33 35 37 38 40
16|Nyinawusu 1,800 300 0 0 1 8 51 52 53 54 57 60 63 66 69 73 77 80 84 89
Total 35,600 | 5,870 34 4 31| 142 1,042 1,068 1,095 1,122 1,178 1,237 1,299 1,364 1,432 1,504 1,579 1,658 1,741 1,828
Remarks: [Target-1] means the target for the estimation of transformer capacity and Target-2 means the target for distribution line capac
(1) Maximum Demand per Customer (kW) (2) Basic Parameters
D: Residential (250Wx0.6=150) 0.15 1: Growth rate (%) of Maximum Power Demand 1.050
®: School 1.00
®: Clinic 2.50 2: Growth rate (%) of Residential Increase 1.025
@: Corn mill 1.50
®: Others (Well, Shop, etc.) 0.50
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8. EXFAIGTER (EAREH)

1.

R4

=T IRnE TR

ERFEOER (B oL - ALEMT)

H—F4FE (UUTF T5) BERT) TiE. AOOK 7 8% 5D 555 & B iER oK 720
L, i LT AT HUE ) DA T s~ A D2 A L, iR 7 MentEde/e & &
WRIEIZIRZ 2RI E e > TN D, Z D72, T4 [EITEHGRRGERE . &R HIE R R EAE
ROHEMEA BHER L. 1995 FEICE MBS IEE CTH D [VISION2020) %, 2003 4F(Z 4 —F % K H R
fg~2— 35— (GPRS) #RiE L., M7 EROETKEDM L, BRENBICA TR 2FELE L
T, MG ECFEE REERE ELEMA T TV D,

(77 ENIH G Eb A HEHET D72, 1989 4R IC 2 [E & LFHE (NES: National Electrification Scheme)

ZRIE L, 2020 £ F TIZA D 500 ALL EORTOEKICKTT HE/MGE BEICET, 6 IZyT
THHEZ R L T\ 5, [FFHEOHE 1] (1991~1995 4F) . 55 2 1 (1996~2000 4F) Tk, fHH4R
ITOFBIZLY BARZELA N —053 0 L, BOED M O LRI A O FBAL A3 i S 4. R
(110 7 Fr) DOFEALNE T LTWD, HIEIL, NES (2 X 5 H#i)7 g hifrAt o E L & 3647 LT, NES
WX DEAPENTOD TR 2D OEFFICHIET 72D, =3 VX —4E XA LB HE
(SHEP: Self Help Electrification Project) % £ L T\ %,

BNt 2 —OMBORBLZ OV TR, BRIEREICLERE e +OHRT 5 Z L PREETH L b
OO, EFEIFELERIOER, EXEHEOME LT, BRI OBEEIZ LY, T —TFE IO
SR EE SO OH D, L L72an baEYEEMER 43% (NAERFE, 2000 4 ARG 12
L. BAOOK 7 EIDEEL TV DG HMOELRITS 728 20% R EICEE->TH Y | #HHRE
{felkiz BV CTid, ER, HEBBEEOAMBE CEXBFIHTETW iy, At —v 208 %
R L, EROEFRRE24ET 5 E T BT EERELE 2> TV D,

ANFHE T, H7 B I & TR ORR B 2 DR IE L BIREIE B L U, BED O —KFEHM &
U CREBALOFMIC LV RF BB SN2 PEIEO 2 Hudsdk CREBMPE 7 % 2 g, FgeN T > o8
— « FUFTHI) DOEENES D—BE LTEBTIHLDTH D,

VA= A = S

() 7ry=Z NMEFHEOBRE (55O &K O

[ ) [E O BEN TG T 5 2 HUR 2 S Sl 7 23—« 57 0 F Z iz s\ ¢, LR\ E L,
FEROAEREOWE, BREIEEOIEML 2R S 5,

(2 0 B DT K OV
K111 N (BT 2 U531 7 A)K 7.6 TN, T 3=« 7 0 F 7 Hlil(16 4 £k 3.6 77 N)

Q) 7rY=r NEKEHEORRKE
1) FENPE T S 248, PR T v R — T U F T HIc BT 33/11kV Bl E R O R -
BTN D,
2)  BERNTE T A HE, PN T v o= - F U F T I B W T IREESRREE M OFHE -
BTN S,
3)  HERMITE T S A, RN T o= - FUF T IRV T BAEH K OB AR
., TRHEFEASOERI TS,
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(3) FrY=y NG E O FEEE)
1) 33/11kV FldEaR i OFHE, 5175,
2) (REIEEMELEEM OFELIT .
3) REE#MEEEM O AT O,
4) BIEFHEKOTLEARORE, WERX~OBHEIT .
5) ERCOBREBREAMEH L TEIEEIT O,

@ BN (L7 b)
1) HAE (=A%) - EBEESWHH 10.79 (1
2) FEFEM
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b) KRS EEE M O RS
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(5) SEHiAal
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(3) FHFEMAESEE
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7. FuP= MERFEOERMMEICEDRER

(1) 7mv=7 MREHE O AR ER 2 R R

ks H_H il | BUR | EhE
I [REFER G O TR (R
(1) SRET M P 7% bt % 6 17
Q) RINT 1 =7 /57 1138 7 13
2. PREFERIGHuIS O IR (L
(D) FRFRIN P 7% h i % 15 35
Q) RINTyN =7 /F7 Itk 22 44
(i1
AIRFFEAL SR« MREMIR O RRTR D 5 6, LS TV LRI OFIE

PEAFREALSR © MR O 2D 5 6, B S TO S IR OF

(2) & DD R RAFAE
FRlZ7e L

(3) FHliDH A T
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