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~_ MINUTES OF DISCUSSIONS
BASIC DESIGN STUDY ON THE PROJECT FOR _
RURAL ELECTR[F[CATION FO}IG\ ASESEWA AND YEJ[ AREAS

I
THE REPUBLIC OF GHANA

In response to a request from the Govemment of the Republic of Ghana, the Government
of Japan decided to conduct a Basic Design Study on the Project for Rural Electrification for
Asesewa and Yeji Areas (hereinafter referred to as "the Project"} and entrusted the study to
the Japan International Cooperation Agency (JICA).

JICA has sent to Ghana a Study Team (hereinaﬁer referred to as “the Team") headed by
Mr. Hayao Adachi, Development Specialist; JICA, and ts scheduled to stay in the country
from February 21 to Aprl 2, 1996,

The Team held a series of discussions with the officials concemned of the Government of
Ghana and conducted a ficld survey at Project sites.

As a result of discussions and field survey, both sides have agreed and confirmed the main
items described on the attached sheets. :

Accra, March 3, 1996

— ]

é‘é’—;’f’? \_ } "LS:J\ SN

- Fir. Hayao Adachi . Dr. William Adote -

- Leader : : . Director K )
Basic Design Study Team o - ' Intemational Economic Relations
nca : ‘ -~ Division S

. Ministry of Finance

- WITNESSES .

S i

—

O

Br. Joe OtenyAdel MiA.S Okpoti |
Ag. Director oljPower . Deputy Chief Executive
Ministry of Mites & Energy- . " Volia River Authority

Mi/Sohn ¥, Hagan
nagipg Director
Electneity Corporation of Ghana
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1.

ATTACHMENT
Objéc!ive

The objective of the Project is to increase the standard of living of the inhabitants and to
promote circulation of agricultural and fishery products through the electrification of the
Project area, based on the National Electrification Scheme of the Government of Ghana,

hence contributing to sociceconomic development of the nation.

. Project site

The Project sites are Jocated on the west bank area of Valta Lake, such as in the vicinity

- of Asesewa, one of market centers in the Eastern Region, and of Yeji, a communty

fishery center in the Brong-Ahafo Region, as presented in ANNEXES -(1) and 1-(2),
respectwelv

. Executing Organization

“The Mmlstry of Energy and Minés 13 respon51bie for the coordination of the
- imiplementation of the Project. The Fleclnc:ty Corporation of(‘hana (ECG) and the Volta '
Rwer Authonty (VRA) are responsnb!e for the execuhon of the Pro;ecl

Major items requested by the Governmenf of Ghana

As a result of a series ofd:scussmns with the Team, the Government of Ghana finally

' requcsted the ncrns as descnbed in lhe ANNE‘( .

Japan's Grant Aid System

The Ghanaian side has undérstood the system of Japar's Grant Aid as explained in

XL B dgi
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6. Necessary Measures to be taken by the Government of Ghana

The Governiment of Ghana shall take necessary measures as described in ANNEX 1V for

the smooth jmplementation of the Project, on condition that the Grant Aid by the Japanese

Governreent is extended to the Project.

7. Schedule of the Basic Design Study
(1) The Team will proceed with further studies in Ghana until April 2, 1996.

(2) JICA will prepare the draft final report of the Basic Design Study in English and

dispatch a mission to explain its contents by June 1996

(3) In case the content of the draft report is accepted in principle by the Government of
Ghana, ICA will complete a final report and sehd_it to the Government of Ghana by
August 1996 |

8. Major Points of D_iscuSsions

(1) Both sides'agreéd thAt the request for the éonsﬁﬁction of 30km 0f°“K\’ line and low .-
voltage dlSlﬂbUthR nclwork betwetn Worawora and Kwamekrom shottd be

; excludcd from the ﬁnai requiest, since the Govemment of Ghana has decnded to.
- lmplcment the e[eclnfcanon—m the area thmugh other funds. In the course of the .
discussion, the Ghanaian side proposed to replace this request with the electrfication’

of areas between Worawora and Dambai also in the same area of the Volta Region.

" The Basic Design Team however explained that this substitution would not be
possible. Both parties therefore agreed to exclude this proposal from the final -

- request.

{2) The Team observed that the capacity of a 16 VKV transformer in VRA's New Tzfe
substation was not enough for the electrification of the f\\e‘;c“-a area The Ghanaihn
side agreed that 2 161!33KV transformer of 3IMVA capacity would be newly
ms;alled by the Ghanaian side in due course.
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(3) The Ghanaian stde agreed that the low-voltage distnbution network shall be
inplemented by the Ghanaian side. However, the Ghanaian side requestéd that the
equipment and matenals for the b&§ic lines of the low-voltage distribution network
and for the inital penetration into customer premises should be provided in'th-e scope
of the Japan's Grant Aid. The Team replied that the necessary equipment and
materials, to be provided in the scope of Grant Aid, for the low-voltage distribution -

network and for the initial penetration would be studied in the Basic Design Study.

(4) Both sides understood that the Project al this stage emphasizes on enhancement of
economic activities. However, il was also recognized that the inhabitants' living
standard in remote villages should be incidentally lifted up by extending the network
within the economic limitation. The Ghanaian side gave ils prionities s in the
attachment of ANNEX IL. The Team agreed that the priorities givén in ANNEX I~ - |
would be examined in the Scope of the Basic Design Study. |

(5) The Ghanaian side requested some counterpart engineers to be trained in J ap'an.. The

Team replied that an official request should be submitted to’ the Government of

- Japan.

I .
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ANNEX T1-(1)
Items requested by the Government of Ghana:
1. Asesewa Electrification
(1) Construction of about 96km of 33KV line
(2) Supply and installation of substation equipmént

(3) Supply of materials and equipment for low voltage network for the towns and

villages proposed as shown in ANNEX 11-(2)

2. Yeji Electrification
(1) Construction of about 80km of 33KV line .

(2) Supply of materials and equipment for low voltage network for the towns and
| - villages propdsed as shown in ANNEX [1:(2) '

3. Others

Do . -‘ S . t : 5 S . i . o T : . Do
Supply of vehicles, tools, measuring and testing instruments for construction and future
mainténance work for the facilities under the Project” |



ANNEX II-(2)
Towns and villages prop'osed to be clectrified are,
I. Ascsewa Area

___Towns/Vitlages _ Population('84)  Number of Houses('84) Priozity

Asesewa - 6,391 569 A
Abuasa 366 39 B
Odometa 1,179 168 A
Asaaschene. 459 44 B
Ogome-Atowa 239 49 B
Bisa 548 91 A
Mensa-Dawa 100 20 B
Korlewa , 1 14 B
Abetima _ 507 57 A
Apimsu . 323 50 B
Anyaboni o 1552 637 A
" Obisua R s 14 c.
Agbletsom - - o C
Sekesua 2,338 275 A
Akatawia 370 65 B
' Otrokper - 668 - 2 94 A
© Bukunor o . 422 60 B
Gatsunya - EEEE i BN . c
‘_O[erk'potul o 139 200 B
Oplenyo BENRTY e B
~Odotkorm 233 24 A
‘Sikaben | : . C
'Obéw_a!c o R - - C
‘Agogo 993 . 93 A
Hutwnya 1,218 _ 137 A
Kwasi Diaka 26 4 c
Apesua - - 600 67 A
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2. Ycji Area

Towng/Villages Population(84)  Number of Houses(‘84) __Priority _
Yeji 11,144 679 A
Kwadwo Bofour 686 62 A
Kachawura 246 31 B
Kobri 775 96 A
Number One 1,881 227 A
Labun s - C
Kudjoc: ‘ - - C
Kofi Baasare - - C
Pran 5,654 | 402 A
Nyomoass - ' C
'Nyailsebo 73 2 c
Peposi " 127 ‘ 17 B
Pebicabon 218 . 27 ‘B
Primukyae : 62 : 1t C
. 8.
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ANNEX 111

Japan's Grant Aid Scheme

I. Grant Aid Procedures

1

9

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

Application (Request made by a recipient country)
* Study - (Basic Design Study conducted by JICA)
Appraisal & Approval (Appraisal by the Government of Japan and

- Approval by Cabinet)
Determiration of implementation  (The Notes exchanged between the
Governments of fapan and the recipienrt |

country}

Firstly, lhe application or requesl for a Grant Aid pro_|ect submitted by a rcmplent

country is examined by the Govemmem of Japan {the Ministry of'Forelgn Affairs)

- to determine whether or not itis eligible for Grant Aid. 'If the request is deemed

- appropriate, the Government beépan assigns NCA (Japan Intemational Cooperation

Agency)} to c’onduct a siﬁdy on the request.

Thirdly; (he Goverament of Japan appraises the project to see whether or not it is

suitable for Japan's Grant'Aid Program, based on the Basic Désign Stu’dy' repont

- prepared by JICA. and ths results are then submitted to the Cabinet for approval

:Fourlhly, the pro;ec: once approved by the Cabmct becomes olficial with the

Exchange of Notes 51gned by the Governments of Japan and the recipient coustry.

Finally, for the implementation of the project. JICA assists the recipient couniry in

such matters as prepanng tenders, contracis and so on

‘Secondly, J!CA conducts the study (Basnc Demgn Study) usmg (a) Japanese _
: consultmg frm(s)

20 | | ﬁﬁj&o



2,

Basic Design Study

1) Contents of the Study
The aim of the Basic Design Study (hereinafter referred to as “the Study"), conducted
by JICA on a requested project (hereinafter referred to as "the Project") is to provide

a basic document necessary for the appraisal of the Project by the Japanese

Government. The conteats of the Study are as follows:

‘a) Confinmation of the background, objectives, and benefits of the requested
project and also institutional capacify of agencies concerned of the
recipient country necessary for the Project's implementation.

b) Evaluation of the appropriateness of the Project to be implementéd under
the Grant Aid Schéine from a technical, social and economic point of
view. _

©) Confirmation of items agreed on by both parties concerning the basic
concept of the Project. | | ' |

d) - Preparation of a basic desugn ofthe Project j

e) Estimation of costs ofthg 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 Designiofthe Project

is confirmed ;onsidering th; guidelines of Japan's Grant Aid Scheme.

The Govemment of Japan requests the Govemment of the rempnent country to -

take whatever ‘measures, are necessary to ensure ils self-reliance in the

implementation of the Project. Such measures must be guarantecd even
thotigh they may fall outside of the jUfiSdlCllOﬂ of the organization in the
recipient COuntry. actually implementing the Project.  Therefore, the
impleﬁlentation of the Project is confinmed by all relevant organizations of the

recipient country through the Minutes of Discussions.”

2} Selection of Consuitants ,
For smooth implementation of the Study, JICA uses {a) registered consuliant

firm{s). JICA selecis (a} finns{s) based on proposals submitted by interested

firms. The firm(s) selected carry{ies) out a Basic Design Study and write(s)
% .10 -
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a repoit, based upon terms of reference sel by HCA.

The complling finm{s) used for the Study is(are) recommended by JICA to the
recipient counlry to also work on the Projects implementation afler the
Exchange of Notes, in order to maintain techmeal consistency and also to
avoid ary undue delay in implementation should the selection process be

repeated.
3. Japan's Grant Aid Scheme

1) © What is Grant Aid?
The Grant Aid Program provides a recipient country wi;th non-reimbursable
funds to procure the faciiities,_ equipment and services (engineering services
. and transportation of the producti ete.) for economic and social development
of the country under principles in accordance with the relevant faws and
regulations of Japan. Grant Aid 1s not 'supp'licd through the donation of

materials as such.

) Exchange of Notes {E/N)
S Japan's Grant Aid is extended in accordance with the Notes cxchanged by the
- two Governments conccmed in which the objeclwes of the Project, perlod of

execution, condmons and amount of!he Grant Ald etc , are confirmed.

3y "The penod ofthe Gram Ald" means the one ﬁscal year which the Cabmel
B approvcs the Pro_;cct for Withln the fiscal year all procedures such as
© exchanging of the Notes concludmg contracts wnh (a) consuitant ﬁrm(s) and

(a) contractoi(s) and final payment to them must be completed

{{owever in case of delays |n delwery, mslaliauon or cons!mctwn due to
unforeseen factors such as weather, the penod oflhe Grant Aid can be funher
eéxtended for a maximum of one fiscal year al most by mutual ag,recmml

 belween the two Governments,

4) Under lhe Grant Aid, in prmc:ple Japanese products and services mc!udnu7
transporl or those of the secipient country are to be purchased. L\) 5}

22
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3)

6)

When 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, consuiting, contracting and
procurement firms, are limited to "Japanese nationals”. (The term “Japanese

nationals" means persons of Japanese nationality or Japanese corporations

controlled by persons of Japanese nationality.)

Neceésity of “Verification”

The Government of recipient country or its desigrated authonty will conclude
contracts denominated in Japanese yen with Japanese:nationals._ Those
contracts shall be verfied by the Government of Jaban’. This “Vefiﬁ_cétion“

is deemed necessary to secure accountability to Japanese taxpayers. '

- Undertakings réquired of the Government of the Recipient Country
. In the implementation of the Grant Aid project, the récipient country 5

requucd to undertake such necessary measures as the followang:

(1) To secure land necessary for the sites of the Project and to clear, -lével and

reclaim the land prior to commencement of the u,onstmctlon

(2} To prowde facilities for the distribution ofelcclnmty, \yater sipply and

: drainage and other incidental facilities in and around the sites.

(3) To secure buxldmgs pnor to the procmemenl in c&se the ms!allatmn ofthe -

: ecuupme nl

(4) To ensuse all the expenses ‘and prompl execunon for unloadmg customs :

clearance at the port ofdlsembarkauon and intemal tranSponauon of the

products purchased under the Grant Aid.

(S} To'exempt Japanese nauonals from customs duties, intemal taxes and

other Fscal levies which will be imposed in the rec:plenl coumry with
rcspect to the supply of the products and services under the Venﬁed
Contracts. _

(6} To accord'Japa'nese nationals whose services may bc':required n
connection with the supply of the producis and services under the
Verified Contracts, such facilities as may be necessary for their entry into

the recipient coltalry and stay therein for the pecfonnance of their “iri)

-2 2.
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7) "Proper Use™”
The recipient country is required 10 maintain and use the facilities constructed
and equipment purchased under the Grant Aid propérly 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.

8) "Re-export”
“The products purchased uader the Grant Aid should not be re-exported from

the recipient country.

9)  Banking Arrangements (B/A)

a) The Government of the recipient country or its designated authority
-should open an account in the name of the Government of the recipient
couﬁt:y in an authorized foreign exchange bank in Japan (hereinafter
refeired to as “the Bank"). The Government of Japan will execute the |
Grant Aid by making payxlienls in Japanese yea to cover the obligations
incurred'by the Government of the rec.ipi.ent country or its designated

autherity under the Verified Contracts.

'b)  Thé payments will be made when payment requests are presented by the
Bank to the Government of Japan under an authorization to pay issued by

the Government of the recipient country or its designated authority:

.

<13.
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ANNEX IV

Necessary measures to be taken by the Governnent of Ghana on condition that the Japan's

Grant Aid is extended:

L.

[P5)

To provide necéssary data and information for the conduct of the study,

To secutre the Jand necessary for sites of the Project,

. To provide lands for temporary site offices, warehouses and stockyards duning the

canstruction period,

To clear, level and reclaim the sites prior to the commencement of the construction,

To undertake incidenial outdoos works such as gardening, fercing, gales and exterior

lighting in and around the sites,

-~ Japanese foreign exchange bank for the :ba’nking service based on Banking Amangement

(BiA),

 port of disembarkation,

- To exempt Japanese nationals from customs duties, internal taxes and other fiscal levies

which will be imposed in Ghana with respect to the supply of the products and services

under the verified contracts,

supply of products and the services under the ve:iﬁed'c(jmr_aéls’, such facifities as may be

necessary for their entry into Ghana and stay therein for the execution of the Project,

10. To provide necessary permissions, licenses and other authorization fur carrying out the

g -

Project,

25

| To bear advising commission of Authonization to Pay (A/P) and payment conunission to -

' To easure prompt execution for unjoading, tax exemption and customs clearance at the

' To accord Japanese nationals whose services may be required in connection with the
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15.

16.

R

. To take necessary actions to expedite the approval for execution of the Project by

-authorities concemned in the Government of Ghana,

To maintain and use properly and effectively the facihitizs constructed and equipment

purchased under the Grant Aid,

. To bear al expenses other than those covered by the Grant Aid, necessary for construction

of the facilities as well as for the wansportation and the installation of the equipmient,

. To construct the low-voltage distnbution networks and lead-in lines into each consumer,

To replace the transformer and its auxitiaries at New Tafo substation prior to the

commenceiment of actual operation of the Project,

To coordinate and solve any issues related to the Project, which rﬁay be ré\iséd from third

parties and inhabitants in the Project area during ih1plemcntalion of the Project, and

To take necessary measures against and responsibility for the interruption of electricity

transinission during implementation of the Project.

]

.

=4
*
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TECHNICAL NOTES
BASIC DESIGN STUDY ON THE PRO]FCI [‘OR
RURAL ELECTRIFICATION FOR ASESEWA AND YEJI AREAS
IN THE REPUBLIC OF GIHANA

The Basic Design Study Team dispatched by Japan International Cooperation Agency
(JICA) had a series of discussions with the authonties of the Govemnment of the Republic of
Ghana and conducted field surveys in the Project sites.

“As a result of the discussions and field surveys, both parties have confirmed the main

technical itemns described on the attached sheets.

~ Coniirmied and signed on 29th March, 1996.

p | ?\ﬂ \”%*’“%5 f"

© . Mr. T. Ichikawa = : /T)r Joe Otsng- Adjﬁl ‘
- © Chief Consultant o o ' A D:rector%f Power
e Basw Design StudyTeam o i thstryome ‘& Energy
g ; - . : ! -..‘-____ﬂ‘__‘u“‘—_’_../ E o
WITNESSES

' - '
ﬂw _— ) o o If"-w ‘;"""“""""1“"‘7\/

Mr. F.R.L. Lawson Mr. Amoako-Baah /
Manager Sr. Electrical Engineer ]
Electricity Corporation of Ghana Volta River Authority
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ATTACIHMENT

General

)
@)

(3)

{4)

(U

.(2)?

Organization for the carrying out of the Project is as shown on Fig 1.
Site stockvards al Asesewa and Yeji should be provided by ECG and VRA.

33kV line route survey and acqiuisilion‘ of the right of way are under responsibility of

ECG and VRA The result of line route survey will be submitted by the time of signing

-of Exchange of Notes between both Govermments,

Supply of materials for low voltage network from the grant aid would not include

wooden poles.

. Asesewa Electrification

Repiacemenl of the main lransformer(lélll IkV IOMVA to 161/33kV JBMVA) and

- expansion 0f33kV sm[chyard in Tafo substation will bé carried out by VRA and ECG

- respeclively as shown on Flg 2.

33k V line route is se!ec{ed as per Fig 3 by considering to minimize future problcms |

. such as vollage drop power loss or vohagc ﬂucluauon

e

4

Power supply point for 3 3kV-A'sese".v9:_ lin is to be the new 33kV feeder bay in ECG'S 2
swilchyard in Tafo substation, however, completion time of the éxpansion work may
possibly be later than the completion of this project.  Therefore lentative supply point

s 10 be at the first steel tower of existing Koforidua hine and temporary T-ofF will be

‘made from the tower to the first structure of Asesewa line by averhead line as shown :
on Flg 4. 1 his temparary T-oft arrangement is to be included in the Japanese project

scope. Alfter comp!ehon of swnlchyard expansion. ECG will remove the tentalive

overhead connection and make new connection between feeder bay and Asesewa line.

Road repairing works are needed 10 enhance construction and provide access for future

-1-
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3.

maintenance in some portions of the 33kV lin¢ route between Simlesi and Agogo. The-

necessary road repairs will be done by ECG

Yeji Electrification

(-

)

(3)

()

Yeji area is to be electrified by extension of 33kV line from Atebubu. The new 33kV
line route is as shown on Fig. 6. Locations of the pole mounted transformers to be

installed are shown on Fig. 7.

Voltage booster station will be constructed at the suitable place between Ejura and

Atebubu. Capacity of the voltage regulating transformer and the exact place to install

“the equipment will be decided afler detailed examination and calculation in Japan.

Final result will be explained at the next visit scheduled by June 1996.

[t is necessary to consider applying the fireprool laoe support structure ¢.g. lattice

tower, steel pole or concrete pole.  This would be funded by the grast aid.

The Ghanaian side made a request that the scvenbtowﬁs'along the Yeji fine route which
were left out should be covered as part of the grant aid project. This is in line with
Govemnment Policy that all conmwmty along the supply line route should be connected

to the nauonal eiecmmty grld

-2-
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Eig.

2. SINGLE LINE DIAGRAM OF NEW TAFQ SUBSTATION

to 161 kV | Bus

! . M.Te.
! ) ~ 161/34.5kV
: < BMVA |
e (VRA)
i . :
! . 33V Cable {ECG)
DS
CB |
E Yoy 33kV Bus
f . . s
X{PF DR - :
~ I B (o ;
oo - ==t LA
I S R IRt S,
33k - . 33KVLiee .| 3kVLine |
cotoMva . ‘toKoforidua S/Sj to ASESEWA . |
| o i

(SCOPEOQF WORK)

Note : New Tafo substation will be prepared by VRA and ECG.
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somemm 33KV OLINE, EXISTING -
““““ 33KV LINE, PLANNED

2e, Nsutapon
e LU

sed N

Koforidua

Fig. 3 ELECTRICITY GRID EXTENSION
NEW TAFO - ASESEWA
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Fig. 4 SINGLE_LINE DIAGRAM OF TAFQ SUBSTATION.

( in case ofconncction_ (o the cxisling tine)

to 161 !lcv DBus

“) M.Tr.
(61/11.5/6.64 kV
10/10/4.75 MVA

. 1
...’,_............_..................._- U S i =
T.Tr. l
ll/33kV ll!_xVme
IOWA - ' {0 TA[O
S S P e - - [ |

3
o First - Stee! Toﬁverj- Bi]

e e -
B e - |
|Nians s

-\‘ B . !
iy P
i ]
" 33KV Line i 33kVLine |
to : i to i
- Koforidua S/8 . ASESEWA

' (SCOPE OF WORK)
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g, 5__ASESEWA Area_Electrification.
Talo SIS ~ Ascsewa
133 kV Line Length = 96 km )

l’-’:
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Kwadro Bofour , o2
»
*

Paran.\b *
Swoba 'c?

Nyomobi

'y “Nyansebo - 33KV LINE, EXISTING
Peposo . L y :
POS5C © Ceasmaesel 33KV LINE, PLANNED

Fig. 6 ELECTRICITY GRID EXTENSION
- ATEBUBY - YEJI
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to

11kV Bus

( Fechiman $/8)
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—=""Mr. Leo DenRyi

| MINUTES OF DISCUSSIONS
BASIC DESIGN STUDY ON THE PROJECT FOR
RURAL ELECTRIFICATION F(I)R ASESEWA AND YEJI AREAS

N
THE REPUBLIC OF GHANA

 In February 1996, the Japan fnternational Cooperation agency (JICA) dispatched a Basie
Design Team on the Project for Rural Flectrification for Yeji and Asesewa Areas (hereinafter
called to as "the Project”) to Ghana, and through discussions, tield survey, and technical
examination af the results in Japan, JICA has prepared a Draft Basic Design Report of the
Study.

In order ta explain and to consult Ghana on the components of the Diafl Basic Design
Report, JICA seat to Ghana 2 Draft Basic Design Report Explanation Team, headed: by
Mr. Hayao ADACHI, Devclopment Specialist, JICA, from 22 to 29 of May, 1996.

As a resubt of discussions, both parties confirmed the main items described on the attached
sheets.

Accra, May 29,1996

——

o ' N v
e -,,-Lﬁi’_-.f_:‘—f-_’ ' . k= I'Li--')"i“’ g '

O 7 ]

Mt Hayao Adacii Dr, William Adote
© Leader : ‘ T Director : _
Basic Design Study Team - fnternational Economic Relations

- JICA ' g - Division ,
R - Ministry of Finance

© WITNESSES

LAl

- Director, Administeation : Deputy Clief lixc’cgui\f'e(& O
Ministry of Mines & Fnergy - Volta River Authority ' ;

f—QA/@ '_»f'/

- T =
{j&(]ohn cHagan
HManaging Director

Flectricfty Corporation of Ghana
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ATTACHMENT

Componenis of Draft Report

The Goverment of Ghana has agreed and accepted in principle the components of the

Drafl Basic Design Report explained by the Team.

Japan's Grat Aid System

(1) The Gorernment of Ghana has understood the sysiem of Japan's Grant Aid Scheme
described in ANNEX [ explained by the Team.

(2) The Government of Ghana wilt take necessary measures, deseribed in ANNEX I, for
simooth anplementation of the Project on condition dtat Japairs Grant Aid is extended

- to the Project

Further Schedule : S -

The Teamn mll make the Final Repoit in m.cord'mu, wnh the wnlumcd items, and scnd

SR [+ llu. Gov mmlem othana in and amund iuh 1996,

¥ !
[

Other Refevant Issues

(1) The Government of Ghana shall establish el offices with appropriate stail and
budgel in Asesewa area and Yeji arva for the adminisiration of construction in the

Project and the mamtumme alur lh:: CONSINHLTION

(2) " The Government of Ghana >hall -u.un the tand tor Vohtage € umpundum Station n

‘the \‘xcamt_v of Atebubu.

{3) The Governmear of Ghana shall sunves and clew 33 AV Jie sosite i doe cours

(4) Road repairing works are necded to snhance constiuchion and provide access i i,
mainenance 1 some porions ot e 3NN dine v berngen Sidess .md RV O

necessany road teparrs will be aoize byoihe Ganesment of Giana
.. R
0 Wel



{5) Supply ot materials for low voliage nctwork from the grant aid would not mclude low
voltage wooden poles.

(6} The Ghanaian side requested to increase the aumber of pickup trucks due to the wide
arca of the project site. The Ghanaian side also requested that instead of single cabin
pickup trucks double cabin 4WD pickup trucks shall be provided  The Team took note
of the request. '

(7) The Ghanaiaﬁ side requested some counterpart enyineers {o be trained in Japan. The

Team replied that an official request should be submitied to the Government of Japan.

A”{‘! ’
/',/

=
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ANNEN

JAPAN'S GRANT_ALD PROGRAM

[. Japan's Grant Aid Procedures after the Study

(1} Japan's Grant Aid Program is exceuted through the following procedures.
- Study  (Preliminary S‘iudy'l Basic Design Study conducted by JICA)
- Appraisal & Approval (Appraisal by the Government of Japan and Apﬁroval by
the Cabinet of Japan)
- Determination of lmplementaiion {The Notes exchanged berweén the both
Govemments)

- Implementation ({mplementation of the Project)

“{2) The Government of Japan appraises to see whether or not the Project is suitable for
 tapan's Grant Aid Pragam, hased on the Basic Design Stdy Repon prepared by JICA

and the results are then submitted tor approval by the Cabinet.

The projéc:; approved by the C'_abiu:ct becoimes officiat when plcdgcd by the Exchange

of Notes signcd by the two (idveraments,

Finally, tor the implementation of the project, HCA assisis the recipient country in

preparing contracts and s6 on.
2. Japan's Grant Aid Scheme

{1} What is Grant'Aid?
= The Grant Aid Program provides 4 réupmm counin with aon-reiinbursable funds
~ needed 10 procire facilities, equipment and services for cconomic and sl
dci-elopmént of the couniry under the tollowmy pn:ncip[m i rccordanse with fetevan

laws and regulations of Japan. The Grant Awd i3 netan s 0 Lgilion o ik

Ll vy
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(2)

(3)

(4}

Exchange of Notes (E/N)
The Japan's Grant Aid 1s extended in accordance with the Exchange of Notes by both
Govemments, in which the objectives of the Project, periad of execution, conditions

and amount of the Grant etc. aré confirmed.

"The period of the (;ram Aid” means the one Japanese fiscal year w!nch the Cabinet

approves the Project tor _Wuhm the fiscal ye ar, all procedurés such as E\cchan}c,mu of

Notes, concluding a conlract withi {a) Lonsuhmg fima(sy and (a) contractor(s) and tinal

payment to them must be completed.

Under the Grant, in principle, products and seovices of origins of Japan or the cecipien
countiy are to be purchased

When the two Governments deem it necessary, the Grant may be used for the purchasc
of the products or services ol'a third country origin.

However the prime contraclors, namt:ljr,'consu!ling. conlr;icling and procurement finms,

are limited 10 “Japanese nationals”. (The term "Japanese nationals™ means. Japanese

© physical persons or Japanese juridical persons controlled by Japanese physical persons. )

Necessily of e *Veriticaton”

The Govunmcnl of recipicnt colntry or its dc;mnated aulllouly will conclude nto

~ conlracts in Japanese yen with fapancse nationals. Those contracts shall be \cr:lf“ 1ed by

tie Government of” Japan The "Verificakon” is deemed necessary to secure

- (6)

' AW

accountability to Japanese fax payers.

Undertakings required of the Government of the Recipient Country
In the implementation of the Grant Aid. the recipient country is required to undertake

necessary meassres such as ibe fotlowing

) to secure Iand nccusan, [ur |hu sites of the pm]ect and lo clear and !u el the fand
pr|0| to Lomnu.nu.mcn! ul liu, censtruction work.
2) to provide facilities for the distibution of c!ectncm water supph ami draimage ami

other incidentat Facilities 1 and around the sites,

3y 1o secure buildings prior to nstallation work in case the Project s providing

cquipment,

4} tgensure all the expenses and prompt execotion tor unloading, customs cleacance

D
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(7)

{8}

9

“al the port of disembarkation and internal transportation of the preducts puechased
under the Grant Aid, |

5} to exempt Japanese nationals from customs duties, internal laxes and other fiscal
fevies which will be imposed in (he recipient country with respect to the supply ol
the products and services under the Verified Contracts,

6) to accord Japanese nationals \thSe services may be'required in connection with the
supply of the products and semces under the Veritied Contracts, such facilities as
may be necéssary for thetr entry :mo the recipient country and shy therein for the

performance of their work.

“Proper Use”

The recipient countiy is required to maintain and use the {acilities constructed and
equipnient :purchased' under the Grant Aid properly and effectively and to assign staft
necessary for their operation and mainienance as wel as {0 bear all the expenses other

than those to be bome by the Grant Aid.
"Re-expor”
The pmdmls purchased under the Grant Aul shall |.(\l bc tecexported from the recipient

country.

:Bankmg Arranbementx (B/AY

i) The (‘ovc nmentofme recxplenl counl. ¥ 01 is dew,nated ;mlhonty shall open an -

; accaunt’ w the name ofihc Govmmmcnl of the rcupau\l coumry in an aulhonzed '

~ foreign’ -,uhange bank ‘in Japan (heremal‘tu referred to as "the Bank ) The
Govermment of Japan will execute the Grant Aid by making payments in Japanese |
ven 1o cover the obligations incurred by the Goverment of the recipient country of

is designated aethonty under the contracts verified.

E4) th pavmemx will be made when pnmuu requests are presented by the Bank o
the Govémment of lapan under an Aulhurwnon 1o 4\ ssued b\ the Gionermne

' Of!hc'ré_cipicﬂl country or its dcsugnmc:t asthori

-

L

—_—

»

va(,g o

42



ANNEN I

Necessary measures to be taken by the Government of Ghana on condition that Japan's

Grant Awd 15 extended,

t

A

(,

" port of disembarkation.

To secure the sites for the Project,
To clear, level and rectaim (he sites prior to the commencement of the construiction,

To provide lands for temporary site ofiices, warchouses and stockyards during the

construction period:

To undertaks tncidental outdoot works such as gardening. fencing. pates and exterior
- fa Lt

{tphting in and around the sites.

Toexempt faxes and o take necessary measures for customs clearance ot'lhc.m_ateriﬁ!s and

~ equipment brought for the Project at the port of diseimbackation.

To bear advistny commission of Authorization to Pay tA/P} and payment comimssion to

' Japanese foreign exchange bank for the banking service based on Banking Arrabgement |
(BIA). ' o ' ' '

* Vo enstre prompt execution' tor untoading, tax exempiion and customs cleurance at the.

i

To exempt Japanese natichals from customs daties. internal raxes and other fiscal fevies

“which may be imposed in Ghana with respect to the supply of the products and services

under the verified contracts.

To accord fapanese nationals. whose senvices may be required in connection with the

“supply of products and Uie services under the verified conuacis. such Facilibies as nuy be

necessary throughout duration of their work.

10. To provide necessary pernisstong, licenses and other suhonzattos e carn iz oul the

Vs
. (}: -6-
. | Lk
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11

12.

13.

15

16.

18

Project,

To take necessary actions lo expedite the approval for execution of the Project by

authorities concerned in the Govenuneat of Ghana,

To use and maintain'propeily and effectively all the facilities constructed and equipment

purchased under the Granl,

To bear all expenses other than those to be borme by the Gran, 'neéessary for construction

of the facilities as well as for the transportation and the installation of the equipment,

_ To construct the low-voltage distribution networks and tead-in lines into each conswner.

To replace the transformer and ils auxidiaries at New Tafo subslation prier to the

commencement of actual operation of the Project,

To coordinate and solve any issues related to the Project, which may be raised from third

parties and inhabitants in the Project area during implementation of the Project,

. To take necessary measures against and I'Ct:[)OnSIblhl) for the intermuption ol“clecmcny

(ransmission durmc 1mplemenlauon of the Pro;eu and

To obt'un c\emplmn f10|11 paymem ()f‘pre shupmcnl mspecuon l'ee

1 | - (\7 - Qq[



5. Cost Estimation Borne by the Goverment of Ghana

(Unit: Million Cedis) _

Item Asesewa \_’_gii Total

Procurement of LV woodenpoles | 379.73] 29494 674.67
Surveyand bushclearing | 12809 99.49) 227,58}
lewiwoks 1 sss| o eer| 1525
| Service wire and accessories ] 3452 L..2682) 613
Construction of LV network | 1567s| 12176 27851
Comtingency | oowaz|  saerp 125

Total 778.44 60465|  1,383.09

45



Appendix 6-1

Load Forecast

For the purpose of developing the load forecast, the same methodology adopted in NEP 'studyr

was applied in this Project. The following parameters are taken into consideration.

'(l) Population
The town population in 1996 was projccted based on 1984 census and the growth rates

in each distirict.

(2} Residential load
- 1) Rural town {less than 2,000 persons):  920kWil/household
2} Small town (2,000 to 5,060 persons): I,ZSORWHIhousehoId
" 3) Large town (mare than 5,000 persons): 1,540kWI/houschold

- (3) Commercia! load ‘
1) Rural town (less than 2,000 persons).  27% of residential consumplion
-2) Small town (2,000 to 5,000 pcrson‘s): 32% of residential consumption
3) Large town (mare than 5,000 persons): 32% of residential consumption

(;!)' Point load . :
.~ "The following loads, confirmed through site survey, were augmented. |
~* Hospital: 40kW, . * Clinic: SkW, . School: 0.5kW, = ‘Comn Mill: 1kW .

(5) Market peneteation rate
The market penelration rates were assumed,
- Within 1 year afler completion of the Project: 35%
| Five years after completion of the Project:  50%
: _ ““Yen years afler completion of the Project:  :75%
' F_ii‘t.ec’n years afler éoinjﬁcliﬁn‘of the Praoject: 920%

(6) Future demand growth
The base year loads, forccasted based on the population in 1996 and the parameters
mentioned above, were projected for the 15 year period, 1998 to 2013. For this fulure toad

estimation, the population growth rate shown in (1) above are applied.
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TABLE A1 - LOAD FORECAST (1988 10 2013) - ASESEWA AREA

Base Year :
Towns Load ('96) 1998 2003 2008 2013
{xW) (kW) (kW) (kW) (kW)
- District: Yilo Krobo
Kurakan 180.4 67.5 113.7 201.2 284.8
Oterkpolu 109.4 40.9 689 122.0 1727
Huhunya - 54.3 20.3 34.2 60.5 85.7
Agogo | © 68.2 25.5 430 760 1077
Akwapim Yifor 419 15.7 26.4 46.7 66.1
Owurahai 36.3 13.6 22.9 405 57.3
Nsulapon - 583 - 218 367 65.0 92,0
Sikaben 30.4 114 19.2 33.9 48.0
Trawa 298 111 187 330 46.7
Etwiso Otrompe 27.7 10.4 175 309 - 437
Ominase 248 93 156 217 391
- Oplenyo 243 ‘94 153 274 384
Apesia 245 92 154 213 387
Ahinkwa | 235 88 . 148 282 . 301
Sutri 221 83 139 246 ' 349
Odortorm Obawale 246 92 . 156 . 214 38.8
Olhers 112 4.2 STt 125 1T
Yito Krobo Total 7915 2963 4988 8825 & 112494

- Dislrict; Manya Kroho

Asesewa . 6953 277 . dan4  §811 778.2
Sekesua - t408 - 548 . 873 1462 1958
Anyaboni 4195 437 ‘697 | 1166 1562
Akantim . 707 259 412 169.0 924
Aketebuor 605 22.1 363 59.1 791
Bepoase . 52.0 19.0 303 50.8 68.0
Abeste - - 47.8 176 27.9 46.7 62.5
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TABLE A1 - LOAD FORECAST (1988 10 2013)

- ASESEWA AREA

48

‘Base Year _ - _

Towns Load (96) 1998 2003 2008 2013

_ (kw) W) (kW) (kW) (kW)
Akurusu Sisi 42.4 15.5 24.7 414 56.4
Bkuloni 40.8 14.9 238 39.8 53.3
Akokoma 40.3 14.7 23.5 39.3 52.7
Asedza 376 138 219 36.7 49,2
Aiyesu 37.4 13.7 21.8 36.5 489
Osonson 36.0 13.2° 21.0 35.1 471
Kokone 35.2 12.9 20.5 34.4 46.0
Asitidorm 349 12.8 203 34.1 456
Wulapon 34.4 126 20.1 336 450
Seseamon 34.2 12,5 19.9 33.4 44.7
Abelima Apimsu 427 156 249 4“7 558
Kwaopeniase 336 123 196 . 328 43.9

-~ Akontaa 33.4 122 195 326 437
* Bleponsu 325 1.9 18.9 31.7 425
Takorase West - 320 17 18.7 312 41.8

~ Otrokper Ca97 182 290 485 650
* Akumes Sisi 20.9 109 17.4 292 391
Fefe 296 108 173 289 . 387
-~ ‘Plekumaso Agbom 280 - 102 163 273 66
Nyankiumase | 280 102 183 273 366
 DawaMeénsah 82 w7 87 st2 a1s
Sesemang 269 C a8 487 %3 352
Santowa 26.4 9.7 15.4 25.8 345
Nsutapon 262 96 15.3 266 342
© Dawa Thim 262 . 95 153 25.6 £ 34.2
Bisa 286 105 167 279 37.4
 Dzaman 24.3 8.9 14.2 237 318
 Asaasehene 216 79 126 21.1 28.2
Others - 81.1 29.7 47.3 792 106.0 -
Manya Krobo Total 2,101.5 768.7 1,254 20514 27471



TABLE A.1 - LOAD FORECAST (1988 to 2013)

- ASESEWA AREA

Base Year _ ,

Towns Load ('96) 1998 2003 2008 2013

(kW) (xwW) (kW) (kW) (kW)

Asesewa Area Total 2,893.0 10650  1,7242 29339 3,9965

- Indirect

Koforidua Load 80020 66169 103687 124768 150135
Akateng 250.0 935 157.5 2788
Indirect Total  8,252.0 86168 104622 126343 = 152923
Asesewa Line Total ‘ 1:1,'145.0 : 12,186.4 'f 15,668.2 19,288.8

9681.9

49



TABLE A.2 - LOAD FORECAST (1988 to 2013) - YEJI AREA

Base Yeaf _ _
Towns Load (96} 1998 2003 2008 2013
I ' (kW) (KW} (kW) (kW) (kw)
- District: Atebubu
Yeji 791.5 297.6 508.3 911.7  1,308.2
Pran 359.0 135.0 230.5 1135 593.3
Parambo 2070 - 77.8 132.9 238.4 342.1
Sawoba 1268 41.7 814  146.1 209.6
Kobri 27.5 10.3 17.7 31.7 45.5
Kwadro Bofour 256 96 164 295 423
Yajau 24.0 9.0 15.4 27.6 39.7
Nyameasi ' 19.7 74 120 227 32.6
feposo 211 79 13.6 24.3 34.9
Labun/Kudjoe 15.2 5.7 98 175 25.1
Oters 256 . 96 . 164 - 205 423
Total 16430 6176 10551 18925 27156
- Indirect . L _
Atebubu® 6024 6474 . 7737 9252  1,41062 -
© Amanten . s244 1220 - 2083 3737 5362
Garadina - 22 02 175 313 - 450
Baantama 742 268 457 . ‘820 1117
Waise 263 9.5 162 29.1 41.8
Kwame Danso 309.6 116.4 - 198.8 - 356.6 511.7
 Ejura® - 102600 1,022 13179 - 15759 1,884.3

'Miawoanwu* - 100.6° 11081 1202 1545 1847

Indirect Total 2,486.8 2,142.3 2,707.3 3,628.3 4,427.6
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TABLE A3 - BASE YEAR LLOAD FORECAST

- ASESEWA AREA

“Point

51

- _ Domest Comm  Peak - Total
Towns Popn -Houses Energy Energy Power Load Power
(MWh) (MWh) (kW) (kW) (kW)
- District: Yito Krobo
Kurakan 4,238 459 5738 1836 1729 75 1804
Oterkpolu 2,072 224 2800 896 844 250 1094
Huhunyq 1,809 198 1803 487 523 20 54.3
Agogo 1,475 160 147.2 397 427 255 68.2
Akwapim Yilor 1,449 157 1444 330 - 419 418
Owuirahai 1,258 136~ 1254 338 . 363 363
Nsutapon 1,140 123 1132 306 328 255 58.3
Sikaben 1,053 114 1049 283 304 30.4
Trawa 1029 141 1021 276 296 29.6
Etwiso Otrompe 060 104 95.7 258 217 . 2717
Orminase | 858 93 856 231 248 248
Oplenyo 845 91 837 226 243" _ 243
" Apesua | 834 90 828 224 240 05 245
Ahinkwa SR | 88 810 218 . 235 235
Suti 768 83 764 206 224 221
- Odortorm Obawale 744 81 745 201 218 3'.0: 246
Others . 385 42386 ¢ 104  11.2 12
| YiloKioboTotal 21,726 2352 23893 6678 7025 890 - 7915
- District: Manya Krobo .
Asesewa 8318 1121 1,7263 5524, 5203 750 5953
Sekesia 2268 306 3825 1224 1153 © 345 1498
Anyaboni 2018 272 3400 1088 1025 170 1195
Akanlim 3,963 265 2438 658 707 707
Akelebttor 1,682 227 2088 564 605 60.5
Bepoase : 1,448 195 1794 484 520 52.0
Abesle ‘ 1,330 179 1647 445 478 478



TABLE A3 - BASE YEAR LOAD FORECAST

- ASESEWA AREA

Peak

52

296

—Domest Comm Point Total
Towns Popn Hotses [nergy Energy . Power Load Power
. - (MWH) (MWh) (kW) (kW) (kW)
Akurusu Sisi 1178 159 1463 335 424 424
Bkulom 1134 153 1408 380 408 408
Akokoma 1421 151 1389 375 © 403 403
Asedza 1,045 141 1297 350 376 376
Aiyesu 1036 140 1288 348 374 37.4
Osonson 1,004 135 1242 . 335 360 36.0
Kokone 981 132 1214 328 352 35.2
Asitidorm 970 131 1205 325 349 349
Waulapon 956 129 1187 320 344 34.4
Seseamon 953 128 1178 318 342 34.2
Abelima Apimsu 947 128 1178 318 342 85 . 427
Kwaopeniase @35 126 1158 313 336 33.6
Akontaa 031 125 150 311 334 334
Bleponsu 902 122 1122 303 325 325
Takorase Wesl 890 - 120 1104 298 320 30
Otrokper 869 147 1076 = 291 312 185 497
| Akumesu Sisi 820 112 1030 278 - 299 209
Fefe 825 111 1021 276 296
. j  Plekumaso Agbom 781 . . 105 966 261 28.0° 280 |
Nyankumase: . 778 105 966 - 264 280 . 280
' Dawa Mensah 761 103 948 | 256 215 © 45 320 &
Sesemang 746 101 928 254 - 269 269
© Santowa 731 99 9.1 246 264 1264
Nsutapon 727 98 . 90.2 24.4 262 .28.2
© Dawa Tlim 726 98 902 244 262 26.2
Bisa 713 96 883 - 238 256 30 . 2886
© Draman 672 91 837 226 243 243
“Asaasehene 598 81 74.5 20.1 216 218
Olhers 2255 304 - 2797 755 811 811
Manya Krobo Tolal 46,020 = 6206 6,595.2 1,903.2 1,9405 161.0 21015



TABLE A3 - BASE YEAR LOAD FORECAST - ASESEWA AREA

_ ‘ Domest  Comm Peak  Point Total
Towns Popn Houses Energy Energy ~ Power Load Power -
{MWh) (MWh) (kW) (kW) (kW)

AREATOTAL 67,748 8558 89845 25910 26430 250.0 28930
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-YEJI AREA

34

TABLE A4 - BASE YEAR LOAD FORECAST
| Domest Comm . Peak Poini Total
‘“Towns Popn Houses Energy Energy Power  load - Power
: C(MWh)  (MWh) (kW) (kW) (kW)
- District: Atebubu
Yeji 17,118 1,472 2.266.9 7254 6832 1083 7915
Pran 8,685 747 11504 3681 3467 123 3500
Parambo 5,183 446 6868 2198 207.0 ' 2070
Sawoha 3,563 306 3825 1224 1153 115 1268
Kaobri 1,191 102. 938 253 27.2 0.3 27.5
Kwadro Bofour 1,053 g1 837 226 243 1.3 25.6
Yajau 1,043 90 828 224 24.0 ' 24.0
Nyameasi 786 &8 62.6 16.9 18.2 1.5 19.7
Peposo 756 65 598 161 173 38 211
Labun/Kudjoe 600 52 478 © 128 139 1.3 15.2
Others 1115 9% 883 = 238 2586 258
Total '41,0'93_ - 3,635 50054 15757 1,502.7 440.3 41,6430
- Indirect o _ _
-_Aiebubu 15001 1,298 19989 6396 6024 602.4
‘Amanten 8,125 - 699 ‘10765 3445 3244 | '_32&.4 |
Garadina - - | 31.190:_ 102 938 253 _ 272 o |
Baantama 2255 189 | 2363 756 712 72
Waise 1130 95 874 236 253 25.3
Kwame Danso 7956 667 1027.2. 3287 3096 3096
Ejura 28,969 2211 34049 10896 1,026.1 1026.1
| Hiawoanwu 3490 © 267 3338 1068 1006 1006
Indirect Total 68,215 5528 82588 26337 24868 2,486.8
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Tablé AS - LOCATION OF POLE MOUNTED TRANSFORMER

Total No. of Pole Mounled _
Towns Popn Houses Power Transformer (KVA) No. of Point Load Considered
: (KW} 50 100 200 Hospital _Clinje__School_Cofn M

- Distict: Yilo Krobo

Kurakan 4238 459 1804 2 : _ 3 6
Cletkpotu 2072 224 109 4 1 1 12 14
Huhunya 1,809 196 543 1 4

Agogo 1475 160 682 1 2 7 12
‘Akwapim Yilor 1,449 157 419 1

Nsutapon 1,140 123 58.3 1 1 i 15
Sikaben 1,053 114 - 304 1

Oplenyo ‘ 845 ™ 243 1

Apesua 834 90 245 1

Odortorm/Obawale 744 81 246 1 8

- Distict: Manya Krobo

Asesewa 8318 1121 5053 2 3 1 1 3 46 17
Sekesua 2268 306 1488 1 1 _ 1 29 15
Anyabon 20i8 272 1195 2 1 8 8
Abetima/Apimsu 047 128 27 1 5
Otiokper 869 17 49.7 1 1 18 4
DawaMensah 761 103 320 1 3
Bisa T3 . 96 i 288 1 1
Asassehene . 596 81 218 1

Asesewa AreaTotal | 32151 - 3819 165% 17 81 1t 10 160 ' 100

Ds‘slricl:_AIebubu

© Yeji L oaime a2 OS2 3 :

- Pran | . 8885 7a7 . 3590 2 3 s 15
Parambo  sa83 . 4% 2070 2
Sawoba 3563 306 j268 T 1 s 18

" Kobe A R 102 275 i : f
Kwadro Bofour - 4,053 9% 256 { : 1 2

CYajau 1,043 90 240 - 1 _

" Nyameasl 786 88 197 1 2 2
Peposo 756 65 214 1 .
LabunKudjoe! 600 52 15.2 1 1 2
Kofi Baasafe .

YejiArea Tolal 39,978 3439 1,647 1 9 2 + 8 46 127
TOTAL 72129 7358 32128 8 17 3 2 18 206 227
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PONER FLOW STUDY (Tafo-Asesewa)

Impeadance adopted  {Conductor AAC 120 squm, 100%=1000KVA. 33KV}

CASE-1

Nede ~Lline 1
(0) -----=--=-

km 26

¥R 0.787

X 0.851

%Y 9,101

Node Linre 7
(0) ----------

ke 21

b1 0.636

%X 8. 686

%Y 7.350

Tafo-Agogo+-Ascsewa Route

Line 3
(2) ~-eee
50
1.514
1.637
17.50
{8)

CASE-11 Tafo Koforidua-Asesewa Route

(a)

w

: an

Tafo - Kaforidua 1 cct
Node Line 1 _ Line 3
(0) ------- eem () e
ki 21 : 14
%R 0.636 0.424
%X 0.686 0. 458
%Y 7.350 4.900
Tafo - Koforidua 2 cecis
Nede = Line I  ~ ~ Line 3
{0} oo (2) ---iooee-
km 2l 14
0,318 0.424
X . 0.344 0. 458
A 14,70 4.900
Note 2) Node:
{0) Tafo
"{2) ¥oforidua
{4) Huhunya
{8) Asesecwa
Akaleng

(8)
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Naote 1)

0
(2)

- (4)

34
1.030 .

T 1113

" 11:90

(6)
(8}

"~ Rode:

Tafo
Agogo
Asesewa
Akateng
Koforidua
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POWER FLOW STUDY (Techiman-Atcbubu-Yeji)

Impeadance adopted (Canductor ACSR 100 sqmm, 160%=1000KVA, 34. 5KV)
Node Distance %R X £y Remarks
(Km)
Techiman
2.029 2.352 30. 460 1 cct
79 1.015 1,176 60,900 2 cels
. 0.676 0.784  91.350 3 cels
Ejura _ : :
. 1.670 1.935 25.054 | cct
65 0.835 0.968  50.10%: - 2 cets
0.567 0,645 75. 162 -3 ccis
Atebubu . .
17.1 0.439 0.509 6.592
" Peposo
1.8 0.046 0. 054 o 0.694
Nyameasi : _
12.8 0.329 0.381 4.934
Fran .
5.5 0. 141 0.164 2.120
Kujoe ' : .. ,
; 4.5 0.116 0,134 “1.734
Others _ :
_ 10.8 0.27% 0.322  4.162 -
PParam/Saw : Lo
S 7.6 0.195 0.226 +  2.930
- Kobri o : R
- : 11.3 6.290 - 0.336 - 4,356
Kwad/Bof ' : :
A 2.6  0.067  0.017 1.002
Yeji s :
" Booster:

" A Booster is installed al Alebubu, The catinks is as follows;
Capacity : 5000 KYA

Voltage range: 34.5 KV, -15~+5%
Impedance : 0.75%
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ANNUAL 1.0SS ENERGY IN ASESEWA & YRJI

1 ASESEWA

The relationship between load factor and loss factor at the distribution
transformer can be expressed by the empirical formula:

. _ _ %1
Loss factor = 0.15 load factor + 0.85 [load factor)?

Then,
Annual ldss energy (KWwh)= B760 x Loss factor x Peak loss(KW)

Estimation of Annual loss energy in Asesewa & Koforidua 33 KV System is shown
in the Table below;

Year Original request : Alternative
(Tafo-Koforidua-Asesewa) : {Tafo~Agogo—Asesewa],

No of lines between_Tafp-Xofo.

--~-1 get--mmmm e -=--2 ccts ~r-—----
Peak Annual loss Peak - - Annual loss " Peak -Annual loss
loss{KW} energy(MWh) loss{KH} energy(MWh) ’losS(KH)-energy(Mﬂh)

g m . dm e L e A e e e R mm R e e e e e e e e e e e e e e ok it T ey e e

" (Power factor = 0.9)

1998 877 4007 E S739 3376
© 2003 1375 2 109 329 o104 5044
2008 S um s34 1899 7762
3 e 8201 2565 - 11673

(Power factor_: 0.95)

1998 791 3628 o - 665 3038
2003 1248 5665 644 2942 S 994 4541
2008 | o 1060 dg8a 1529 6985
2013 1637 7479 | 2301 10812

#1 Page 18-109,13th Edition,Standard Hand Book for Electrical Engineers,
Mc GRAW-HILL International Edition
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2 YEJI

Estimation of Annual loss energy in Yeji 33 KV System is shown in the Table
helow;

Year peak . Annual loss Peak Annual loss
loss[{KW) energy{MWh) loss{KW) energy{MiWh)
(Power factor=0.9) ~ (Power factor=0.95)

1998 250 1142 . : _ 237 1083

2003 569 2600 501 2289

2008 606 2?69 - 557 2545

2013 675 3084 593 2709
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