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PREFACE

In response to a request from the Gavernment of the Repuldic of Ghana, the Governinent
of Japan decided to conducl a basic design study on the project for rural clectrification for
~ Asesewa and Yeji arcas and entrusted the study to the Japan International Cooperation Agency
(JICA). '

JICA sent to Ghana a study tcam from February 20 to April 4, 1996.

“The team held discussions with the ofTicials concerned of the Goverment of Ghana ,and
conducted a field study at the study area. Afler the team reiurned to Japan, further studies
were made. Then, a mission was sent 1o Ghana it order to discuss a draft basic design, and

as this result, the present report was finalized.

i hope that this report will contribute to the promotion of the project and to the

“enhancenient of friendly relations between our two countries.

4 msh to eX]ress my sincere apprccaation to the officials cancemed of the Govcmmcnl

‘ of lhc Repubhc of Ghana for thc;r close cooperatlon exlcndcd lo thc leams

July, 1996

-
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Yo -
i (1.;m'k§/,/;’)‘fat‘/"{-f-f—""

“Kimio Fujita’
President

“Japan lntcmahonal Coopcr*mon Agency






July, 1996
Letter of Transmitial

We are pleased to submit to you the basic design study report on the pfojccl for rural

clecirification for Ascscwa and Yeji areas in the Republic of Ghana.

This study was conducied by EPDC International Lid., under a conlréct to JICA, during
the period from February 15, 1996 to August t4, 1996. In conducting the study, we have
examined the feasibility and rationale of the project with due consideration to the prescal situation
of Ghana and formulated the most appropriate basic design for the project under Japzin's grant aid

scheme.

Finally, we hope that this report will contribute to further promotion of the project.

' Véry l:ruly yours,

J“J )6/ /w:tk/’.

Takeshi Ichikawa

Pro;ecl Manager,
Basic dcsngn study - team on
- 'The project for rural electrification for
Asesewa and Yeji arcas '

 EPDC International Ltd.
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Agencies.
MME
MOF
VRA
ECG
NED
EMB
JICA
DA
OECF -
NDF
NES
NEP
SHLP
DCEP
GLSS
CFC
ERP
PP

Term
E/N
GDRP
GNP
AAC
‘ACSR
VHF
M
GeB ‘
T/s
Bil.
KL

“:_Unit
- US$
¢
W
kW
. kWh
MW
" MWh
- GWh
" kVA
MVA
kv
Pf
bz

Abbrevialions

. Minislry of Mines & Energy

: Ministry of Finance

. Volta River Autherity

. Electricity Comoration of Ghana

. Nerthem Electricity Department

: Embassy

: fapan Inteinationat Cooperation Agency
. Intentational Developinent Agency

. Overseas Economic Cooperation Fund

i Nordic Development Fund

: National Electrification Scheme

: National Electrification Project

. Self-Help Efectrification Program

. District Capitals Electricfication Programuie
: Ghana Liviig Standards Survey

: Community Fisheries Center

1 Economic Recovery Programime

. Independent Power Producer

: Exchange of Notes
: Gross Domeslic Producer
1 Gross National Products
"o AH Aluminum Conductor =
*; Aluminum Conductor Steel Reinforced
: Very High Frequency
. Frequency Modulation
1 Gas-Circuit Breaker
-. ‘Theimal Power Stafion
¢ Besic In-palse Insulation Leve} ! o
: Isokerauic Level. = = SRR

: United States dollar

: Cedi

: Watl o

: Kilowatt = [0°W
: Kilowatt hour = 10° Wh
: Mewgawalt = [0’ kW
: Megawatt hour = 10" kWh
: Gigawatt hour = 10°%kWh
; Kitovolt Ampere = 10° VA
: Megavolt Amprer = 10° VA
: Kilovolt = 10’V

: Power factor '
: Hertz (cycles per secoond)
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Chapter 1 Background of the Project

Ghana is located on the west coast of Africa, about 750 km north of the equator on the
Guif of Guinea, between the latitude of 4-11.5° north.  Ghana has a trapical climate,
characterized most of the year by moderate temperatures (gcncrally 21-32°C), constant
breezes and sunshine. There are {wo rainy seasons, from March to July and from
September to October, sepaiated by short dry scason in August and relatively long diy
scason in the south from mid-October to March. ‘The capital Accra, is on the Greenwich
meridian (zero line of lengitude). The country has a total land area of 238,540 km? and
is bounded on the north by Burkina Faso, on the west by Cote d'ivoire, on the east by'
Togo and on the south by the Gulf of Guinea. The population of Ghana is 17.22 million
(1994 estimate).

Despitc the continued sluggish cconomy after 1980, the cutrent political situ_alion shows
. a sign of stability, thanks to the recovery of the economy after 1984 which was acqhifcd '
by the structural adjuslmcnl programme which started 1983 with the assistance of the
'_W:'or!d Bank, etc: The Government of Ghana is currently administrating thé: Public
' Investient Progeamme for 1992 - 1996 (1992 - 1996 PP}, which is aimed to slrengthen

: the foundation of the national cconomy.

In Jamlary 1995 the gmcrnmcm launchcd a long tcrm Nauoml DcveIOpmcm Pollcy

Framcwork (NDPI”) called "Ghana Vision 2020", in which ihcy env;sagc Ghanaisto ; = =

' bccomc a mlddlc—mcomc country by 2020. They have started the first step of the "Fi zrst
Five-ycar Rolling Plan (SYRP)" for the period, 1996-2000, which is coordinated with
'NDPFE. The macto-cconomic objective for 2000 is to increase GDP per capita to about

“US$S500 and the average grthh rate of GDP to nearly 8% per annum.

| Ghana's gross national product (GNP) in 1993 was US$7.036 billion and GNP pcr capita |
waé US$430. The growth rate of economy was 3.8% (1994) and inflation index of :
commodity was 24.9% (1994). The total trading amounts were, Us$ 1,029.'? million for
export and USSI,961.9 tilkion for import in 1993. ‘Main exports are listed to be cocoa,
gold, lumber and bauxite, and iinports are petrochemicals, consumer goods and foodstuff.

In case of bilateral trading between Ghana and Japan, it was US$63 million for export and



US$ 143 million for import in 1994

Llectricity enterprises in Ghana are operated under the administration and guidance of
Ministry of Mines & Energy (MME). The Volta River Authority (VRA) is in charge of
power gencration and power transmission. In regard to distribution, the Electricity
Corporation of Ghana (BCG) is responsible for the southern six (6) Regions and the
Northern Blectricity Department (NED), a subsidiary of VRA, is responsible for the

northern four (4) Regions.

“The electric power is supplied from Akosombo Power Station (PS) (912 MW) and Kpong
PS (160 MW) which is located in the down stream of the Akosombo, and Tima Diesel PS
(30 MW). The transmission lines are interconnected to Togo, Benin and Cote D'ivoire.
Due to a rapid growth of domestic consumption in these years (10%_'annum), impdrt of
power from ncighboring countrics has been taken place during drou ght season. To
remedy this problem, a coﬁstmclion of thermal power plant (300 MW) has started in

Takoradi.

The achicved progress of electeification in the whole country is aésmhed s;])proxi|1latcly
30% for 1995 The Nauoml Lilectrification Schcme (NLS) whlch aims to elccmfy the
‘whole country by 2020 lns been under progress. | ‘In this Schen, lhc pmjccl is camcd out.
| step by stt,p, b_cmg dmdod the 30 ycars of 1990 2020 by cvcry ﬁ years of 6 Phascs Fhe :
110 d}SiUCl cépltals were gncn the pnonly to be clcclnﬁcd by 199‘3 ' ' ]

As a part of the NES,with the assistance:of 1DA, Holland, Denmark, Norway, |

cle.,National Electrification Projecl(NFP) is progwssmg in the 10 regions and 24 district
ap:lals which are uncleclnﬁcd at present are cxpcclcd to be supphed power by 1998.

i Howevcr, the followmg thice towns, Ascsewa of Eastern Region, Yeji of Brong Ahafo

and Worawora-Kwamekrom of Volta Region, were still excluded from the said NEP, _;usl

because they are not district c'api!als.

Ascsewa arca is a busy commercial cenler for commodity and disiribution center for
agricultural products from ncighboring villages. Yeji area has a big barbor on the Volta

Iake and a {ishery center, which is expected to play a vital role, is under construction. it

12



is considered that concentration of population is extremely high in the both areas.
Worawora-Kwamekrom arca, also the same as Ascsewa, is a center of agricuiture and a
priority area for cconomic development. Ta spite of being the areas where the
electrification is indispensably required, the above mentioned areas have been remained
to be unclectrificd because of no practical plans were put into force. Therefore, the
"Government of Ghana réquested the Government of Japan to provide the urgent

assistance for electrification of the said areas.
The outline of the request was as follows:

Construction of 33 XV transmission lincs with a total length of 175 km. Provision of fow
vollage distribution line materials for the projecied 41 villages and rcml‘orccmcnl of an
cxnsnng substation, etc. in the sites covering - Asescwa arca in Eastern chton Ycji arca
in Brong Ahafo Reglon and Womwora Kwamekrom in Volh Reglon “The estiimated
number of bencﬁcra_rlcs and consumers were 68 thousand and 8 6 thousand in Ascsewa _
area and 40 thousand and 3.4 lhousand in Ycji area. The number of beneficiary in

Worawora-Kwamekrom was 30 thousand.

As rcgards Worawora menekrom area, it was. fin’t]ly withdrawn from the rcquc%t
’ bccausc the c!cctnﬁcauon pro;ecl had planncd to bc ﬁnanced by anolhcr fund; Nordlc

| Dcvclopmcnt Fund

In relation t0 the above NES, Japan has executed the following two rural clectrification

projects with Japan's Grant Aid Scheme:

(1)  Rurat Electrification Projc".cl‘ in 1989:
Total grant amount was 860 n".ill‘im.l yei. :
Blectrification of towns and villages, lho’sc. yc!'elc‘cl’riﬁcd and écauérédlin' the
Ashanti Region, Western Region and Central Region, and Cfealér Accra Region
and Central Region. Construction of 33 kV transmission lines with total length of
142 km and 11 kV distribution tines with total engih of 20 km. Provision of
400/230 V low vollage line materials with 40 km and 38 units of pole

transforimers.



(2)

Electrification Project in tower Volta Area in 1995 & 1996

Total grant amount was 1,880 million yen.

Electrification of yet clectrificd areas scattered in Greal Accra Region and Volta
Region including three district capitals.  Construction of 69 kV transmission lines
with 40 km length and 33 kV distribution lines with 120 km. Provision of one unit

of 69/33 kV transformer, 42 units of pele lransformers.
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Chapter 2 Contents of the Project

2-1

Objectives of the Project

The purpose of the Project is to eleclrify the unclectrified arcas and objective arcas covered
by the Project are Asesewa Area in the Eastern Region and Yeji Area in Brong Ahafo Region

and the villages scattered around the transinission tines are also included.

Asesewa Area is an important district where the agricultural products from the ncighboring
arca are collected and stored. Yeji Areais also an important district where the harbor facility
for Volia Lake and the fishery center arc located, together with a heavy population

concentration. Considering the urgent nceds for electrification in these districts, the

" Government of Ghana requested-Japan for a Grant Aid in regard to both technical and

funding.

‘ The estimated bcneﬁmally populahons and thc numbcr of houscholds are approximately

68,000 and 8,600 for Ascsowa Area, and 40, OOO and 3,400 for Yc;l Arca rcspcchvcly

The purpose of thc Progcct ls to supply elec{ncuy lo Ascscwa Area one of thc largcsl

iagr:cullural produa.l markels in the chlon and to chx Area the largcst fishery and;_

agricultusal product market in lhc chton

“The Project mtencls not only to improve the storage and m'ukelmg facrhlles of local products

“but-also lo supply eleclncny to ordinary houscholds, stores; hospitals and chmcs schools,

factorics, flour niills, tele-comnunication facititics and so on. Some wllagcs in the vicinity
of power lines are also to be electrified. In this w'ziy the Government of Ghana intc‘nds; to
improve the p‘coblc's living standards by offering them an incentive to settle in the arcas
concerned, lhércby eventually preventing excess concentration of population in the urban

arcas.



2-2 Basic Concept of the Project

The items of the Project requested for a Japanese Grant Aid are as follows:

(1)

@

3)

Q)

Asesewa Area clectrification

a)  33kV transmission line: approx. 96 kni

b)  Reinforcement of Tafo Substation and Koforidua Substation -
¢) Installation of subslation equipment .

d)  Supply of low voltage distribution nctwork materials’

Yeji Area electrification

a) 33 kV teansmission line: approx..SOkm' - ' L

b) Installation of substation cquipment

c) . Supply of low voltage distribution ncl_wbrk materials

. Other items

Suﬁpl}r of i/chié:tes, ﬁoi}ls ahd l)j@&Sllrihg idsl;UIjlef\ls :

i
]

Planning Policy

¢ For the planning of the basic concept of the Project the following items are taken inlo

consideration,

a) ' For designing the facilities to be newly installed, the points of ‘high-mliabilily

performance and minimal maintenance are taken into consideration.

2-2



b)

c)

&

g)

Tn designing the respective facilitics, future demand increase and system expanston

shall be taken into consideration.

Fhe specifications of the facilitics and the materials shall be selected to conform to

those of the existing umits to facilitate maintcnance and interchangeability. Scction

switches shall be installed to cnable sectional disconnection for repair work and

othier work on the distribution lines.

Since power is 1o be transmitted over a long distance to both Ascsewa Area and

Yeji Area, voltage drop remedies shall be studied from the technical aspect.

Construction of low vollagc distribution lines shall be executed by the Ghanatan

side, including procurcmcm'of wooden poles. - (Other materials and eguipment

‘excepl wooden poles shall be provided by Japan side.)

Afier the takcover of the coﬁlple'lod facilities from Japan, Ghahaian side shall have

full responsibility for maintenance and control of the said facilitics. -

To fulﬁll lhc above rcsponsnblllly, i.e, for matntcnance and managcmcnt on the

i fac:llty shou!d be performcd in good order techmca] trammg of Ghammn:

 counter part in Japan will bc rcqmrcd (On this matter a separate rcqucsl w:ll be

made by the Ghanaian side.)

- Appendix 6-1 shows the load forecast which is the basis ‘of.lh&_: Project.

) 33 XV transmission line

Asesewa Area

The requested 33 kV transmission line to Asescwa starts from the Tafo Substation



and leads along the trunk road to Ascsewa Area via Koforidua, the district capital.
However, there are many villages such as Agogo, Nsutapan and Obawate which
require electrification in the arca away from the trunk road toward the mountains,
while the towns in the 21 km stretch between Tafo Substation and Koforidua are
alreadry clectrified. ‘Thcrcfofc, as there is an 11 kV power system already in the
Koforidua area, an altemalive route Tafo - Agégo - Asesewa, v.;hich offers an
additional advantage of simaller voltage drop than the proposed route, was adopted.
"The total length of this alternative 33 kV line, including feeder lines, ié 103 km. Fig.
| 2-2-1 shows the 33 kV Transmission line: Tafo Substation - Asesewa. Appendix
0-2 shows the Power Fioxv'Sludy (Téfo-Koforiduﬂ-Ascsewa) and the result of the

tcchnical examination is shown in the following table.

TransmissionLine |  Original Route ‘Alternative Route | - 'Note
‘{Tafo ~ Koforidua ~ _ (Tafo ~ Agogo ~ -
: : Asesewa) : Asesewa)
Total length (km) 112.9 _ 1033
~ No. of circuit - 1 2 | 1
Voltage . | 1998 . | 119 -] 28
drop{%) [ 9003 | 152 98 | 49
. 1 2008 Cr - - 13.4. 87
N 1 & I e I CY N 11.9
Powerloss | 1998 | 4007 | - ] 0 3376
peryear [ 2003 | 6,282 3239 5,044
MW o0 | - 5364 7,762
2013 - 8,201 11,763
- Conslruction No problem- - ‘Partial road repair
: is nceessary
: . : approximate 2 km
© Muaintenance  § No problem . No problem ~ ~
" Total observation The alternative have advantage in terms of line
length and voltage drop. .
No remarkable difference is observed in
conslauction costs between them. Thus the
alleraative is judged advantageous.

24
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The route between Tafo and Agogo was investigated and was found to be free from
difficult conditions, although some stretches of the road need to be repaired. On the
basis of this finding, this alternative route was agreed as the final route. T he soute
between Obawale and Sikaben was also invcsﬁgatcd for possible shottening of the
length of the .33 KV transmission line. However, due to the extreme deterioration
of the road which involves fock exposute, the Obawale - Hyunya rouie along the

existing road was finatly adopted.

The change of the route as described above results ina shortening of the total length

of the 33 kV transinission line is by approximately 9.6 (112.9 - 103.3) km,
b)  Yeji Arca

The 33 kV transmission liﬁe route to Yejiis to be cc_-nslluclcd from Atcb’ubu; Which

is the terminal of the existing Techiman - Atebubu line. The distance between

Atebubu and chi is approximatély 80 km. Fig. 2-2-2 showsa33kV transmission
-~ line: Atcbubu - Yeji. .

Mosl part of the line site is covered by hll grasses and bush during ramy scason and
: lhesc grass are burned for vcgclauon durmg the dry seasof. Thcreforc wooden_
| poIes used i in this area would mosi hkcly be destroycd by firc. To chmma(c such_

| posslblc damagc. slccl pipe polcs shall be pmtlaily apphed in this lmc
However, because of the necessity of supplying power to the villages in the vicinity
" of the transmission line, wooden poles must be used in these villages. Therefore,
undertaking of appropriate periodic maintenance work such as b'usl} clearing,
rentoval of a climing plant or clearing the Jine routes is recommended.

(6) Reinforcement of Tafo Substation and Koforidua Substation

Although the capacity of the existing Tafo Substation is found to be insufficient to supply
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power to Asesewa Area, the reiiewal of the said transforivier is being undertaken by the
VRA and its commissioning is duc within this year (1996). Also it is confirmed that ECG
will include the reinforeement works, which is required on his facility for the same
purpose, to tenders which is scheduled for issuc in Jhly 1996. Therefore, all the works

related to the reinforcement of Tafo Substation are to be executed by the Ghanaiai side.

It must be noted, however, that since the completion of these substation works is

- expected to come after the completion of the works to be'undertaken by the Japanesc

parties, the Asesewa linc to be newly installed by the Projécl shall be connected 1o the
existing Kotoridua line temporarily. It was agreed that upon completion of the 33 kv
facility expansion works, ECG will reconncet this line to the new 33 kV bus and remove

the temporary portion.

~Regarding the cﬁpecity expansion of Koforidua Substation, because the Ascséw:a line is
o bc connectcd to the Tafo Substation alone, the Koforidua Substation is nol included
~in lhc project, as described earlier, as no load increase is to be brought fo the Koforidua
* Substation by the Project. Therefore, no reinforcement is required on the 33 kV

-transmission fine that- between Tafo and Koforidua.

Countcr_imasﬁré: for voltage drop on the 33 kV line c}xii:scgl by electrification of Yeji Arca

Yeji Area is to be supplied from Lhe existing Techiman Substation via Atcbubu, 156 km

away from Techiman Substation. In this Project, another 80 km extension (Atebubu -

Yeji) of 33 XV transmission line is to be constructed.

In addition another electrification project i.c. electrify Kwame Danso from Atebubu within
1996 is scheduled. Tn that condition, considerable voltage drop is anticipated.
From the result of system calculation, asshown in Appendix 6-3, the following items arc’

clarifted.



(8)

1) Installation of vollage drop compensator (Booster) will be necessary in 2003.

2) In 2008; as a counter measure against the expecting vollage drop between
Techiman - Atebubu, installation of another 33 kV line or 69/161 kV line will be

considered.
Since the power flow pass through the booster is calculated 4,094 kKVA in 2008 after 10
years, and 5,113 kKVA in 2013 after 15 years, 5,000 KVA (§ MVA) was decided for the

capacity of the booster so that no supply failure niay occarred by the coming 10 years.

By the installation of this $ MVA booster, quality of electricity in Yeji inclu'ding Atebubu

is greatly improved,

Low voltage linc material and equipient (including pole transformers)

To select the villages to which pole transformer(s) afc to be installed, the priorily as
" confirmed in the minutes of the meeting and the réSult of field survey on the population,

‘ number of houscho!ds schools and other public facilities etc. were taken into

consrdcrauon 18 anhgcs (commuml:cs) for Asesewa Arca and 9 vn!lagcs for Yc;n Area |

were ﬁnally selected from lhc prospeclwc bcncﬁcrmcs L

¢

* Besides, su'pply priorily shall be given to the hospital and lhcj;:)b training school in Yeji

. Arca where diesel géncraldr(s) had been installed, and where indoor wiring has been -

completed, thereby enabling the power supply of the Project to be connected, imnicdiately

after complehon Pnon[y shall also be given in Ascsewa Area where the wooden poles

has been erected under SIILP Thcrcby cnabling the distribution line to be 1mmcdlatcly
installed.

“The inslallation plan for distribution transformers is shown on Table A.S in Appendix 6-1.

Fig. 2-2-3 and Fig. 2-2-4 shows the candidate sites for distribution transformer for

29
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(1)

Ascsewa and Yeji Areas respectively.

The low voltage distribution line materials to be provided by the Project will cover areas
in the circle with radius of about 2 or 3 km from the pole transformer(s). Installation of
the said matecials etc. shall be carried out by the respective organization, ECG or VRA
(NED), at its own cost.

Radio communication facilitics

As the Project sites of both Asesewa and Yeji Areas are so cxlensive, radio

“communication facilities shall be provided to fdcititate communication during the

construction. After the compli:tion_ of the Project these facilitics sha}l be used for

maintenance work of the line facilities. -

“The specifications and quantities of these facilities are deseribed in Chapter 2-3.

Procurement of vehicles and tools

The Prcgecl area IS so wxde w:lh many consumers scaltcrcd over mounlams and hi"S
whcrc the transPOnatlon cond:lxons an, very poor. For !he conslrucl:on of long lcngth .
powcr fines and their mamlcnancc aswvcll as meter’ rcadmg vchlcular moblhly is

mdispcnsablc.

The vehicles to be plovxdcd by the PI'OJCCI are; 2 nos. of double-cab plckups 2 nos. of
pickip trucks and 2 nos. of 5 ton lrucks equipped with cranes, because the c\uslmg
v:,h;cles of thc relevant maintenance oﬂ:ccs are insufficicht in nuinber for the new Pchcl
Thesc shall also be used for mamlcnancc and control after the completion of the Project . |

woriks.
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Fig. 2-2-3
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Fig, 2-2-4 Installation Location of the Pole Mounted Transformer
(Atebubu ~ Yeji)
(33 kV Linc Length: 80 km )

to |
161 kV Bus
. M.Tr.
fo. 20/12.5/12.5 MVA (ONAF)
HkV Bus 161 1/-8x1.25% /36 / 11.5 kV
DS
cB
( Techlman S/S) [!' [!] {5 é [5
( lzxqsltmg) . : :
ot M e s o o m m m 4 = mm o m e e 4 o m i e m e e e moem R M R R e— m o w e e :ﬂ_ ................... —_
pre B4 e p..-.'.— i b Er s p A b - g
o o
: 13 kV Booster Station
_ S spics SARIPUTPR PN PR
i
_ ' To Atebubu - PE OF
Nows el O O
o 'ATEBUBU '
33 kV :
- Project. Lme: ' G JUNCTION S  Peposo
cmcemame 33KV . S e
- i Existing Linc o Nyameasl R @ ‘I3xll
s L : X Y54 R ‘ Co
© - . Air Breaker : : - Pran
Swilch T2x3
Labunll(oﬂl]aasare WW4 ([ )
(D_ Pole Mounted fKujoe Tixi T3x2
Transformer CDL— Number One
TI 200kVA ) N
T2 100kVA - Kobri =« — Taxl.
T3 S0KVA : T3xl . 1
| C@ _ vipe |
Kwadwo Bofour 1 de Taxt
Tixl | YEJL T2
I T2x3
[OOSRV WU = dhe-Cool 1 3. L 200

2-12






gD

The quantity and types of vehicles to be provided are as described in Chapter 2-3.

In this Project, installation work of low voltage distribution lines will be carried out by the
respective organizations. For the construction of the lines as well as the suitable
maintenance of the completed facilities, two scts of conchiohal tools and measuring
instruments shall be supplicd. These tools aml'cquipmcnt shall be kept carefully at the

Maintenance Office or Regional Office of the organization concerned.

"The types and quantitics of the supplied tools and measuring instruments are described

in Chapter 2-3.

Basic concept of project (sununary)

" ‘The basic concept for the scale and specifications of the ijéd is as follows:

“a)  The facilities insléllcd by the Piojcct sh’dl havc enough capacity a;)p!icabic to the

increascd dcm'md for the fulure 10 ycars without any replacement or

rcmforcement

g b) All the facnlmcs shall be of lhc same type and specnﬁmhons as thc cx1simg units.

- This will prowdc clfective maintenance 'md contml eveén wnh the cxls(mg Ecvcl of

: tcchnology

Based on the examinations above, the basic concept of the Project is shown in the fable

below.
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Result of study

Note ¥) |

Area,

No. Request B ~
Ascsewa Yeji
a. 33 KV transmission line:
: -~ Approx. 176 km :
Ascsewa District: Asesewa District: Yeji District:
Approx. 96 kin Approx. 103 km - Approx. 80 kin
Yeji Disteict:
Approx. 8G km N
b. | Reinforcement of Tafo Ghanaian side works.
substation Excluded from the Project
- Excluded due to Ascsewa
Reinforcement ‘of line ronte change
Koforidua substalion :
c. Countenineasure against Voltage compensation
voltage drop caused by {Booster) with switchgear:
Yeji electrification _ : SMVA (1 sct)
d. | Low voltage matcrial & | Low voltage distribution Low voltage distribution
o facility, 1 set | line122 km linef 10 km
(incl. distribution ‘| Watthour meler Watthour meter
transformers) Single phase: 1,400 units Single phase: 1,200 umls
- . 3-phase: 18 units 3-phase: 22 units
| Distribution transformer, Distribution transformer,
33kV/415,240 V 33 kV/415, 240V |
: SOkVA: 17 units - S0kVA: 1lunits
100kVA: 8 units 100kVA:: 9units
_ o 200kVA:" 1unit 200%kVA: 2anit
. R'idlo commumcahons _ VHF/FM chcatcf | VIIFJFM Repeater: 1 ;
o b facility . 1set: VHF/FM. lransccwer 10‘ VHE/M Transceiver: 10
f. . | Vehicles and tools - . Phasel o - '
S Colset Pickup trick: 2%
L Double-cap truck: 2%)
- 5-ton truck crane: 1
Tools ' 1set
Phasc H
" 5-ton truck ¢rane: o
Tools - Iset

1 each of Pickup truck and Double- cap inick
should be transfered to Yeji Arca after cmnplellon
of the construction of the project in Ascsewa
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* Basle Design

Design Concept

In designing these work, the designs and construction plans will be developed with due

altention on the condition of the sites and with particular atiention on the following matters.

(1

2

Natural conditions

b’

a0

:a)

33 kV (ransinission line routes of cach area arc taken into the following
consideration that they are a part { about 2 km ) of road in the mountains side at
Asesewa arca and a supporl structure of the transmission line and a teasurement

against poor soil condition in Yeji area.

The construction schedule will consider a rainy season which will have an cffecton

construclion work at site.

:-Thc monlhly mean maximun & minimum tcmpcmtures are 290.3°C & 26 1°C at .
Asesewa area and 31.6°C & 26. 3"C at Yeji arca rcepcclwc!y, ‘thercfore, ¢quipment

;'dt,Slgll condluon for tcmpcralurc wm be apphcd Slandard procucc (40“C)

C

Distribution line routes will be designed such that it will be less necessary to cut

trees along the road, so that the environment is prolected.

Social condilions’

In case that newly constructed distribution lines will pass through urban and

residential areas, full alention will be paid to secure the public salety.
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4}

b) As heavy itcms will have to be transported for the construction work, the

construction plan will be formulated with due consideration on this problem.
¢} The routc of 33 XV transmission line will be designed along the main road because
il is necessary for not enly the transportation of niaterials and the construction but

also maintenance work.

d) The load forecast for each project arca will consider the population, houses,

hospital, clinic, school, etc.
Construction siluation and local constructors

The follawing may be aceepted from the experience of the previous projects funded by

the Japanese Government. :

a) - The expettise and expericnce of the local contraclors is adequate for the general

"construction work.

b) The labor standacds are satisactory in both quali_tyg_aﬁ_(l quantity.

¢) Cement and othér general work materials can be procured locally.

Ultilization of local malerials

Wooeden poles is procured from Ghana and aluminun conductors are procured from the

‘other country.
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(5) Maintenance and management capacity of exccutive organ

(0)

{7

a)

b)

The codes and technicat standards currently applied in ECG and YRA arc taken into
account, so that new facilities do not have adverse effect on the standardization

efforts.

The capacity of both ECG and VRA executive organ will be judged acceptable

according to their construction experience for the clectrification as same level as

this project.

Grade of facilities, equipment, clc.

a)

"

' ancl simple structural manner.

The grade of facilitics, equipment, ele. is set to the ciisting grade as far as possible,

Complicated and sensitive lechnologies are avoided as much as possible, and

' introduction of drastically innovative technology in reference to the cxislihg

+ facilities is also avoided. By adoplmg dc.SI gns which are coordinated to the cx;sim g

and current tcchmcal fevels in Gham 1! is mtcndcd o facnhtatc mainténance and _

opc,rat_non ofcxnslmg facnhucs. ,

T hc ccononmcal dcsngn is sct as lhc targct and chnlmcs wnll be dcmgm.d on robmt

Policy for term of works

“The material procurement and construction of 33 kV cquipment witl be carried oot by

" the Japancse Contractor. Works for low voltage lines to be executed by Ghanaian side,

ECG and VRA, are:ké;)t on and will be éomplclcd by the same time.



(8) ' Design conditions

Transmission and distribution lines are designed in paying regard to the present standard
uscd by ECG and VRA, also taking into consideration the Japanese standards. Applicd
standards for equipment and materiats are mainly Japanese Standards and 1EC, but

partly ANSI and BS.

a) Natural conditions

Elevation © less than 1,000 m
Atmospheric temperalure : 1lighest; 46°C
Lowest; 10°C
- Average; 32°C :

b) Safely factor

The following values are applied according to Ghana Standards.

" Supporl structure . : : 1.5
Support structure base | LS
Blectriccable v 1.?': ‘
Insulator SR -  ' R B

| {Crdssjatni - | _ A 2 '

'EBranc_hwiirc. S A 7

¢) - Conductor temperature
Avérage operaling teimperature 1 32°C

Permissible temperature | SR A o

S d) Wiﬁd préssure : ‘ _
Wind pressure by which strength of slructures are calculated :
Yor wind pressure on the aveshead cable ;817 N /m? (83 kg/m?)

For wind pressure on the structure ;1,225 Nim? (125 kg/m?)
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¢) Height above ground of transmission/distribution line

The following height shall be applicd to the overhead cables.

Htem 33kV LV
| Ordinary 52m 52m
Crossing road ' 58m 58m
Crossing main road 69m 6.6 m
| Above low voltage lines 20m t.0m

(9) Basic design concept

Upon designing of substation, transmission line and distribution linc, basically the .~

following principles are considered.

D

i) Accommodatabitity for system enlargement

2)" Conciliation with ¢xisting facilities |

3) Stable supply condition (voltage regulation & small losses)
Improvf:nicht in Sprly rcliability -

In order (0 raise supply geliability, following measures will be taken::

» - Tor Yeji arca, the booster station will be installed near Atebubu in order to

control lhc stablhz'mon of the line voltage

. qug £as citeuit breakers (GCB) for out gomg f romn the booster station w;lh

reclosing device for Iempomry faults

"+ Inslallation of section switches for 33 kY branch pomls it order 10 locahm P

outage area in case of line faults
« Al distribution transformers, load break scction switches, power cable, etc.

shall be equipped with a lightning arrester
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b) Voltage drop compensation

The voltage fluctuation of the terminat of demand will be limited within 5% as a

target.

In the calculation of the power system, the range of the voltage fluctuation of 33 kV
" power sy‘:{cm will be limited from+ 5 % to - 10 % approximelty, aiid the tap for

distribution transformer will be selected for the target range mentioned above,

Besides, the voltage fluctuation of existing power system recorded about 10 %

during 10 days from Februaty 26, 1996 in this sitc survey.
) Supply Mode
Power supply mode is adopted a method of 33 kV/415, 240V dircet step down.
'd) System Configuration and Section Switch
'I he syslem is phnnul one cm:ml tee branch type system bccausc powcr ﬂow is
' one d:rectmn and load dcnsny is small Ai brmch pomts of dislnbuuon Imes air
' breaker swuclm are mslallcd in ordcr to locahzc outagc ran ge upon lhc faulls and
for mmnlenucc work Prolccllon sy‘;{cm and reclosing manner in case of ting faulls
will be designed as same as for cxnstmg facilities.
{10) Insulation design
~a) Insulation Design
Inorder to prbtccl lines and equipient from an inrush of lightning surge and power

frequency abnormal vollage, the design was imade by pulling a coordinated

insulation level among them and applied the following criteria.
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«  Yor internal abnormal voltage (swilching surge, sustained power frequency
abnormal voltage elc.), a protection is made by insulation of equipment itseif.
«  For external abnormal voltage (lightning surge), a protection is made by an

surge arcester or grounding wire.
“b) Insulator Type and Number of Discs of Insulator String

The principal idea of insulation design, as mentioned above, flashover may not
occur against an internal abnormal voltage. As to internal abnormal voltage,
according lo the normal practice employed to insulation of transmission line so far,

following valucs are assumed,

* Type of grbunding system E o direct grounding

*  Sustained power frequency abpormal voltage © 0.8 Um
¢ Swilching surge abnormal voltage i 28Um

where Um ¢ maximuri system voltage

In deciding number of discs of insulator string, a flashover characteristics of the
insulator in wet condition for switching surge, and the same for power ftequency

are applicd.

_ The required insulation strength against internal abnorinal voltage and the electrical

* characleristics of the insulators are shown in the following tables (a) - (c)

1) Required insulation steength against switching surge

Nominal voltage | 3.5kV

Max, system voltage Um. - 365kY
Crest voltage to earth  vV24/3Um 29.8kV
Multiple coefficient for switching surgen - 2.8
" Switching surge voltage 83.45kV
- Deterioration factor \ 1.2
Required insulation strength i00.1 kV -
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2} Required insulation strength deduced by AC lasting abnormal voltage

Nominal voltage ' 345kV
Max. system voltage Um 36.5kV
Multiple coefficient for abnormal vollage n 0.8
Sustained abnormal voltage 29.2kV
Deterioration factor _ 1.2
Required insulation sirength 100.1 kV

'3} Blectrical characteristics of insulators

Strain Standard surgc. Switching surge Power frequency
insulator : . | |
number of 0% Mash aver | 50% flash | Withstand | Flashover | Withstand
Snngs . | voltage (kV} over (kV) kV) &V) V)
o 150 85 75 45 | 40
2 240 155 140 80 70
3 330 225 205 . | 11S 105
4 | a0 | 205 | 265 | 150 | 135
| 5 | 495 360 325 | o | 170
133xvpost| 200 | | 80
il insulator. ¢ o
Note:

H Characteristics of 250 mi suspension insulators string are based on “The |
Insulation Design Manual for Overhead Transmission Line -Oct. 1966" issucd
by the Japanese Electrotechnical Commitice (JEC).

i) Characlcrisl'ic's of 33kV Pin Type insulators are based on BS 137.

.’ Comparing 2 withstand voltage of insulators with the required insulation

~strength in Tables (a), (b) and (¢}, and considering some tolerance, typé- of

- insulators and number of discs for insulator sirings have been selected as

" following lable. On more spare piece have been courited upon determination

“of the number of 250 nun discs for insulator string taking account of
maintenance.
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Sclection of insutator type and number of insulators

Nominal . Strain 33 kV post
Place insulator :
Voliage : insulator
‘numbet
33kV | Steaight | o
13kV Tension 3 discs

4} Standard clearance against earth

Standard clearance is assumed as sanie as rod gap that will flash over by the 50%

flush over vohqgc of insulator string in casc standard impulses (positive) are

- applied.
- Nominal voltage ! S 33 KV
‘Number of strain insulator 3
50% FOV of insulator string L 330 kV -
‘Equivalcnl rod gap; ‘ 52 om
-~ Standard insulation clearance S 55 om.

© 5) Minimum insulation clearance

Minimum clearance shall be born ﬁgainsl both _swilching surge and_la'sling AC

abnormal voltage.

Nominal voltage 33 kV
Max. system vdllagc - Um 36 kV

_ Crest AC value against carth 294 kv
Muttiple for swilching surge 0 a _ 28

" Crest value of swilching surge 82,3 kV
Required withstand vollage o 99 kV
Required clearance ' 19 ¢m
Minimum insulation clearance 25 cm
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6) Insulation clearance in abnormal condition:

When the maximum wind condition is considered, the clearance shall withstand

against maximum system voltage (Um) under the wet condition

Nominal voltage : 33 kV
Max. system voltage Um 6 kv
Crest AC value against carth 20.8 kV
Required withstand voltage _ 228 kv
chllirC(l clearance 6.5 cm
Safety clearance 10 com

7) Minimum clearance between lines

Nominal \}oilugc : 33 kV

Max. system voltage - Um 36 kv
Crest voltage against earth 294 kV:
Multiple switching surge between lines 45
Surge voltage belween line 1323 kv
_Wiihslahd:\.’ollagc bctwcc:_'l lines 145 KV :

ﬁMin. CIC._ar'an_cc‘bctwccn lines . .- 30 : cm;
- 8) _D@:lértiﬁ:iaﬁoﬁ of Basic Lighhﬁhg ll‘np::ulsc'_Iljsu:laiio'n Level (Bi"L): and sélcélion of

arrester

Applied BIL for 33 kV system is sclected at 170 kV. The reason of said decision

“is described as below:
Since shiclding effect of overhiead ground wites and protection by arresters have
béen anticipated, the BIl shall be selected so as to withstand swilching surge as

well as lightning surge, by coordinating with protection characteristics of arresters.

That is, assuiming that the protection tolerance of arresters and cquipmc at protected
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against lightning surge to be 20%, BIL should be sclected to be of more than
arrester's maximun residual voltage. Next table shows the process of decision of

BIL by nominal voltages.

1) Amxester _
Rated voltape 42 kV

Max. résidual voltage 140 kv
Rated discharge current 10 kA

2) Required BIL
Ceiling discharge voltage x 1.2 168 kV
 Basic impulsc level ' 170 kV

“The above mentioned BIL will be applied fér'dcsign of new equipment to be

- instalted. ‘This vale have also been used for VRA's and ECG's existing facilitics.

Lightning protection design '

‘In lhc ﬁcld survey, qccuratc observauon records on IKL {l‘;okcraumc fevel:

‘slallsltcal annual lhundcr days) were nol obtamcd Bul since cxistmg cquspmcnt _

have scm:cly bccn (Iamagcd by hghlnmg atlack samc design w:l} bc 'idoplcd forthe

transmission lines. The over head grouud wires and arcester will be sel for

substations. Arresters will also be installed for distribution transformers and air

breaker switches in order to protect those f: acililies from external abnormal voltage

including lightning impulsc.



1-3-2  Basic Design

(1}  General Plan

a) 33 kV transmission line and distribution facilities

The following gives the quantities o be constructed in both Districts; Asesewa and

Yeji.
_ Distribution transforier
District 33 kV transmission line :
: ' S0kKVA 100 KVA | 200kVA
Ascsewa | AAC100mm?: 103.3km | 17 | 8 B
Yeji ACSR 100 mim®: 80 km 11 9 2

* b) Vollage drop com;icnsétién facility

‘To temedy the voltage drop which is derived by clectrification of Yeji Area,

following equipment are instatled. *

'Main transformer~~* Lunit
Circuil breaker . L unit
Disconnecting swilch 3 unils
Lightning Arrester ~ Guanils
Control Cui)iélé e [ unit

¢) Low voli_agc distsibution network

The following materials are supplicd.
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Watt-hour meter
District Line length
2p 3p
Asesewa AACSOmm?®: 122km 1,400 18
Yeji AAC SOmm?: 110 km 1200 | 22

(2) - Basic Design

a) 33 kV transmission lines and distribution materials

1} Conductors

- For Ascsewa Diétrict, 100 nim? AAC (lard drawn Altminum Cc'mdﬁ;ctor) _

which is specificd as a standard size by the ECG is adopted. And fior5 Yeji
‘Area, 100 mm? ACSR (Aluminum Conductor Steel Reinforced) which is
specificd as a standard size by VRA is adopted.

2): Conductor ali gnment and pole configuration

Among the variols conductor alignment such as horizontal, verlical : and

 triaogular ctc, horizontat alignment was adopted to meet with existing lines

" which has simple cross arms and casicr in construction works.

This horizonta! aligniment has several merits compare than other alignments

such as;

o

« ' Conncclion of fead wires from overhead conductors to the terminals of -

pole transformers etc. arc caser.

+  Owing to enable to use short length poles, it is much economical.
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Therefore this method is widely adopted where the special restriction, say right
of way cte. arc nol existent,

In view of the above and to coordinate the technical particulars of the existing
facilitics, the horizontal alignment method was adopted in the Project. Fig. 2-

3-1 and Fig. 2-3-2 show standard pole cofigulations without teansformer and

with transformer, 'rcspccﬁvcl’y.

Support Structare

Wooden poles locally available arc used in principle by considering the
cconomy and coordination with existing facilities. 10m length of poles, which

are standardized by ECG and VRA, are uscd. Standard design span is 80 m.

For ins:ulatqr fillings, pin post lype insulators for straight linc poles and 250

mm disc insulators 3 pieces string for section and tension poles are uscd.

~ In some sections where the fire field vegetation is taken place in Yeji Area,

steed pipe poles are adopted to avoid a potential damage from the fire.

Line fength of Yeji 31 3% line .

Village Wooden pole (kin) | Steel pipe pole (k)

Primukyae _ : 1.5 _ 63
Pebirabon : 20 ' 23
Peposo/Nyameasi 42 o 20"
Pran . : S24 : 9.4 :
Labun/Kudjoe - .55 3.5
Prambo/Sawoba _ 20 | - 98
Kobri 1.7 1.8
Yeji 7.2 83
Total 266 | 53.4
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Fig. 2-3-1 33KV Line, Pole Configuration
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Fig. 2-3-2 33kV Linb, Transformer Platform
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4) Stays

5)

The following stays will beé installed for single poles and H-poles, and shall be

designed to bear one-half of the wind pressure.  Stays shall be 45 mm?

‘galvanized steel wires and installed with lapped geips.

i} Straight linc pole
For places where ihere is a Jarge difference between the back and (he forth
spans, a single stay shall be installed on cach side. There .Shil“. be installed
‘six stays for four direction - back and forth and on the right and left, for

cvery 10 spans.

ii}  Angle poles

“{ deg. - lSIdeg. . 1 stay
15 deg. - 45 deg. : 2 stays’
© 45deg. - 90 deg. 3 stays
i) Seetion poles © : 6 stays
iv) Terminal poles |2 stays

' Pole-Mounted Transformers

* The standard transformers used shall be threc-phase 50 kVA, 150 kVA émd

'ZGQ kVA. Since the 33 kV lines are constructed along the main _roac'l‘s o

cxtended 1o Asesewa and Yeji, thé following points arc’ taken” into

consideration for installation.

i) Transformers will be installed close to the load centers that are located

along the main roads,



ii) * To supply the demand center far from (he trunk line, high voltage branch
line will be extended to that end. At the end of the branch suitable

transformer shall be instatled to minimize voltage drops.

The following protection will be provided to prevent overloads and short-

circuits which may occur alter distribution transformers.

iii) “To prevenlt problems resulting from internal short-circuits, transformers

will be provided with primary fuse cutout swilches.
iv) To prevent problems caused by overload or short-circuits on the low '
voltage lines, transformers will be equipped with secondary fuse cutout

switches.

- :v) Appropriate fuses shall be provided for the primary and sccondary cutout

switches.
b) Facility for VO}lag§ drop compensation E(T;r_ans:former)
f 1) Se[_célio:n_;ofin:st::tllétion: site | .': .
‘ I'n sCfcction of the silé, follc.n.".ri'ngi il;rlis :sl{aii be taken into cbaisi(’lefatibﬁ. :

i) No problem is involved when the connection of the faciliiy'to the 33 kV

* ling is taken place.
i} * No hindrance for transportation of materials and equipment is involved.

i) To be of free from flood and other natural disaster and well enough hard

ground.

- 2-32



2)

3)

4)

5)

iv) No to poliute the surrounding environment with the noisc of the facilities.
Capacity of the facility

5,000 kVA capacily is decided for the voltage drop compensation transformer

" from the result of demand forecast.

Operation and conirol method

Manual operation and control method is adopted. In this method, technical

' personnel(s) patro} the site on the request of substation(s) and operate the
facilily suitably in accordance wilh line conditions. No operator resides there

in usual.

Connection method

In the study of wiring, such as system opcralio:n cohdition frcquéncy of check-
%up ‘of cqmpment frcqucncy of power f'ulun, break-out and supply -

;rcsponmblllty elc must bc taken’ into conmsldcratmn Satisfy (he abow, '

rcqmrcmcnts at lhe sane umc within thc mnge of not losmg the powcr supply f

:ablhty, smlphﬁcd wmng was also cwnmcd

Minimum imsulation distance

Minimum insulation distance; phasc earth and phase - phasc are calculatcd

multiplied by 120% 'md 150% of the cquwalcnl gap lc:zglh for 50% flash-over
voltage, wlm:h is bascd on BIL Standacd. '

» - Nominal vollage : 3KV
«  BIL ﬂ 170 kV



«  Mintmum insulation distance (phase to earth) 30cm

+  Minimum insulation distance (phase to phase) 48 cm
6) ‘Profection facility

Protection facifitics for transmission/distribution lines, buses and transformers
are installed in accordance with IEC Standards. ‘Electro-magnclic type relays

are adopled for their easy maintenance and control practice.

The wiring of voltage drop compensation transformer, which is conducted
from the result of above examination, is shown in Fig. 2-3-3 and the layout of

- the equipmient is shown in Fig. 2-3-4.
¢) Low Voitage Lincs
Ncecessary malerials and their quantities for construction work of the low voltage

" lines to be done by ECG and VRA, on the request of customers, are estimated

based on the following conditions. .

. '1Slfaxidard span - 50m
+ | Condictorarcangement . : Vertical
v . Conductor . AACS50sq. mm

» . Length of low voltage trunk lines and branch lines

~ Standard Jinc length for each transformer capacitics arc as follows: -

Pole iransformiers .
50kVA 100kVA | 200kVA
‘Number of spans (spans) _ 80 120 . 120
Main line length (km) 2.0 30 3.0
Branch linc length (km) | 20 30 3.0

234



J3kV Line

()
o]
g
ﬁ L.Ax‘}
] Sk
j_ %A
: e b oocet
l Inter Lock fo P 364V 600A
({ [ e L 12.5&A oo, AS. k1
L gsie]
. .

cr ?ooosw. )

Line Capccuty)

384\/ 5A

. . ‘e»-to LRn . .
e Lsxt ég |
BN 39 3o 6004 | g §vﬁoo‘:23‘1

Fig, 2-3-3 33kV Booster Station, Single Line Diagram
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Power supply to consumers is made using main tine with 3-phase 4-wire qy%lcm and

uqmg branch line with single-phasc 2-wire systcm
Standard pole configuration arc shown in Fig. 2-3-5.
d) Walt-Hour Meters
There is a large possibility that some of the many unelectrified arcas near the
projected route will wish to tic into the supply, even if at their own expense.
However the estimate of real quantity of WHM elc. for consumer-wise (ordinary
households, cominercial and industry use cte.) are very hard.
: Hoivcvcr, based on result of site investigation, NEPS data and experience of our
‘formér project, it is assumed that the penetration factor in 2-3 years afler

commissioning is 30-45% for houscholds locafed in the arcas.

Therefore, assuming the new customer connected in within a year to be of 35%, the '

Tollowing guantity of -Wl [Ms are counted.

;l) Rcs1dcnlnl/Commcrcnal (smgh, ph'\SC) T 2,6_00 ‘
2) Indus(ml (3 phftsc) SRR 40

{3 Spc_ciﬁcélions of Main Equipinent
a) 33 kV transmission Jine and distribution line matetials

The ouiline of major matesial/equipments to be used in the 33 kV transmission line

construction work under the Projéct is prescnted below.
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- Fig. 2-3-5 Low Voltage Linc, Pole Configuration
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1) Conductor

Standard BS 215 part 1 BS 215 part 2

Type & size AAC 100 mm? ACSR 100 mm? (Dog)
Stranding 7/4.39 Al 6/472 StTLST
Calculated scctionat aread

o 106.0 mm’ 118.5 mnt?

Diameter 13.17 mm t4.15 mn

Weight 290 kg/km | 394 kg/kin

Tensile load - 16.00 kN (1,630 kg) 32.70 kN ‘(3,330 kg)

D.C resistance (20 C)  0.2702 ohnvkm 0.2733 Imw/km

2)  Pin type insulator o .
© Standard SR BS 137

~ Nontinal voltage o = 33kV
" Flash-over voltage
"+ Power frequency, wet . 95kV

- 50% impulse, positive CAS5 KV

3. Suspcnsi&n.insula'_tori S .
Standad’ . IEC383
" - Dimension SR . - 254 lmnrx':.lfl_ﬁ'nn:n‘

" Flash-over voltage

- Power frequericy, wel | 45kV
o - 50% impuléc, positive | . 125 kV
' Tailingload' | 4,000 kg

4) ' Lightning arrestor . _
Standard 1EC 99, IEC 37
Raled voitage 42 kV
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6)

-y

Nominal discharge curmrent

Residual voltage

Pole-mounted transformer
Nominal voltage

Capfncilyi

Type

Phascs

Rated frequency

. Open fuse cutout swilch

Slahdard

Rated voltage

Rafed current

 Rated frequen.éy

' Breéking current

Main transformer.

Standard
Capacity

Phases

- Rated frequency

~ Cooling System

" Raled voltage

‘ Tap voltage (HV)

Line connection

- Phase angle deviation

Power frequency withstand vol{z{gc

b.) -Vollagcéompcnsaiicn facility o

2-40 -

10kA
140kV

33kV/415,240V

50, 300, 200 kVA
Oul-door use, sclf cooling
3

S0 Hz

ANSI
I6kV

100 A

50 Hz,

- A6kV
" 8%A

IEC 76
5000kVA

3

- 50Hz |
- Oitfilled, sclf cooling
345KV,

-15% ~ +5%, 17 taps
Star

0 degree



9

: Sta::nda'rfd

Polarity
Place used
Tap changer

Altitude

Circuit Breaker
Standard
Rated voltage

Type

Rated current

Rated fi requency

Rated rupturing current.

. Rated rupturing time

Rated closing vollage

Rated ttipping vollage

' Qperation duty
 Altitude

Max. ambient temperature

Isolator

Rated voltage

Rated current

‘ Rated short tinie curreit
' Place used
- Altitude

Max. ambient temperature

Operation

241

Décrease
Out door
On load tap changer

Less than 1,000 m

IEC 56

36 kV

Out door, SFF6
800 A

50 Hz

25kA -

Scycles

IDCI25V

DCI25V

- CO-(15'seconds)-CO
“Less than 1,000 m

40°C

G 265
36KV

800 A

14kA

Out door .
Less than l,dOO m '
40°C

' Manué}



4

5)

Current transformer
Standard

Rated voltage
Rated current ratio
Rated burden

Class

Arresler

Standard

Rated voltage

Rated discharge current

Max. residual voltage

- Earthing-

¢) Low voltage distribution line-

Ty

iy

Conductor.

‘ Standard

Type and size

~ Stranding. IR
3' Ca!cula}cd sectional arca’

" Diameter

Weight
'l‘cn_sile load

DC resistance (20°C)

Pt

Low voltage fuse cutont switch

Rated vblllagc -

Rated current

Rated frequency

2:42

IEC 185

33kV

200/5 A, 400/5 A
40 VA

5P

IEC 99, IEC 37
42V

10 kKA

140kV

Ncutral point direct carthing

© BS 215 Part 1
., AAC 50 mm’
RS U

‘. ﬁ52.83j11i:11"

| :?9.30 maﬁ

145 kg/km

8.27 kN (840 kg)

0.5419 ohunvkm

415V
400 A

- S0 Hz



3) Insulators and fittings

Insulators Shackle insulator
“Hardware D-iron
Stay Galvanized stecl

4) Watl-hour meler

Type 1IP2W IPAW
Rated voltage 240V 4151240 V
Rated current _ IS A 20(80)A
Rated frequency - 50Hz 50 Hz

Class ' Class2 = Class2

- d) Vehicles and tools

* Vehicles and Tools at least required for construction work of this project will be

pmvidcd,' and the vehicles and tools are to be used by the utilities when cartying out

this project. The VChiqlcS and tools will be determined by considféri_ng the

. requireinent for future maintenance and inspection work after transfer of facilitics.

' The following vehicles will be supplied for the constriction work of this Projeci. .

+ 5-ton truck with 3-ton ¢rane 2

* Pickup truck 1 2
"+ Double-cab pickup tuck . @2

" 0)

Communication équipinent .
In this projoct, consteuction work involve dangerous operations such as shuldown

of facilities and switching of loads, and all construction feam engaged in this work

must maintain communication between them in order to assure safety and perform
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tasks conipletely.

~ Since” no public {elephone is available in the Project arcas, exclusive usc

communication facilitics must be required for the purpose of conslruction as well

as operation and maintenance after the Project is completed.

- Tor this purpose, il was decided to equip the construction sites and substations with

1

2)

VHE/TM repeater
Type |

' Frcqueiiicy

RF oulput

Antenna

. Power supply

VliFﬂ*‘M transceiver
Type’ |

_ Frequen.cy'
RF '01‘_1{ put

Antenna

Power supply

QI 154.05 M.

© CHI: 154.05 Milz

 VHF transceivets. The specification of the equipment is given below.

Station type.
©CH2: 157.5 MHz,
sow |

Browit antenna (Non-directional, vertical)

' AC 240 V, re-chargeable battery

:Poxlablc lype .
le | CH2: 157.5 Mtz
i -'-S_OW_' S _

f W:_hip anténnaE

Re-chargeable nickel-cadmium battery
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‘Chapter 3 Implementation Plan

3-1  Implemeatation Plan

3-1-1 Implementation Concept

- The basic matters and factors requiring special consideration arc shown below 1o execute this

ptoject by the Grant Aid system of the Governmenl of Japan.

(1

(2)

Implementation Agencies

The Ministry of Mines & Energy (MME) is the organizalion in charge of the

- implemeitation of this project. Regarding the technical matters, ECG is responsible

 for the power facilitics in the Asesewa arca and the VRA/NED for the power facilities

in the Yeji area, respectively.

While the works for this project are executed practically by two organizatidns_, the

MME collectively controls both OrganizaiiOJIS in consideration of the unification of

project execution responsibility and case of project conlrol. In order to forward all the

project wbri(s_smobthlj, the Ghana side must maintain close contact and confer with.

 the Japanese Consultant and _Cbnt;ai_:tdr through its responsiblé person.

Consuliant

After the Exchange Notes(E/N) by both the Governments, a Japanese Consuliant

- employed for the Project is engaged in exccution implementation design, preparation

of bidding documciits, bid control and supervision for the construction work including

procurement of équipment/materials.



3 '~ Conlractor

A Japanese contractor who, under Japancse law is selected by open tender, shall
procure equipnent and materials and shall construct facilities according to the Grant

Aid system of thé Government of Japan.

Even after completion of construction of the projcézl,' follow-up including the supply
~of spare parls and correspondence for troubles are required, therefore, he shall
“provide sufficient consideration to comimunication and coordination between Ghana

and Japan after the said construction.

!

- 3-1-2 Implementation Condilions

(1)  The wet season lasts from May to July and may interfere with the works.
Therefore, concrete works, laying works, ete. must be donc oulsxde this

period and such cons:dcrauon in proccss planning is required.

(2)  Works for this project include the remodeling of existing facilitics. Power
'suppI)} must be maintained as ‘usml even during the' course of this work. .
Tlhcrcforc m lhc case of works whlch Wl“ requ1rc powcr mtcrrupllon 1t is

_ncccssaly to mm:mm, the said period of timne.

(3) A greater part of the transmission line is construcied along the principal road
where the volume of traffic is relatively heavy. Therefore, construction must
be conducted by paying steict attention té the prevention of traffic hazards and

injuries to third pasties; etc.



" 3-1-3 Scope of Works

The scope of works of the Japanese side and the Ghanian side under this project are shown

T

below.
Item Japan | Ghana ‘Remarks
Design, manufacture and Iransportation of o
equipment :
Securing and contro} of material stock yards ' o | Anti-theft measures
included

Secure the 1and for transmission lines, substation : 0
and stockyard .
Repairing of construction roads " . o
Survey and bush clearing of transmission line route ' 0
Construction/erection of 33 kV transmission line o
Installation, adjustment and test of substation 1 o
equipment - :
Installation of 33 kV distribution transformer S0
Low-voltage distribution linc works o e Include low voltage

L - o S, N side of transformer
Supply of power, water, ctc. forworks | | o

3:1-4 Consultant Superv.ision

According to the Grand Aid policy of the Govemment of Japan, the consullant is based on
the object of the basic design and will organize an iiltcgratcd project leam for execulion of -

design work and construction management (o execute the project imptcmcnlalioﬁ snioothly.

In the construction supervision stage, the consultant shall dispatch a resident supervisor

equipped with the proper skills for construction management and liaison. Tn addition, the
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consultant shali dispatch a design or test/adjustment engineer for a short period as required

according to the progress of the construction for construction supervision and inspection.
Procurement Plan

Lquipment and materials necessary for this project are procured by the following method.
a)  Primarily, Ghanian products arc used where available,

b)  Materials readily available in the Ghana domestic market are used.

¢) Equipment and materials of foreign manufacturers wilh agencies in Ghana are primarily

used.

d) Japanese cquipment and materials ate used except as above.

JImplementation Schedule

Ajﬂér the E/N, _the Prdjé{:l will be impljcmcm;ed' through the "fo:llowmé sieps;

1) Implementation design and 5prep'ar‘alimx of Tender Docunients
2) Bidding and selection of the Contractor

3) Procurement of equipment/materials and implemcentation of construction works.

‘An outline of cach stcp is provided below.

(1) Detailed design and preparation of Tender Documents

Immediately after the E/N, the Japanese Consultant will conclude a consultancy conteact

(]
e



(2)

»

contract with MME and will initiate the Implementation design.

On the basis of confirmation of the Basic Design and Detailed Design, the Tender
Documenis(specifications and design documents) are prepared. Meetings with the

Ghanian parties concerned in the initial and final stages of the same period of time.

" The consultant will proceed the bidding procedure after the final approval for the

outcomes from the above meetings with concerned authorities. The required work

period is expected Lo be 2.5 months.

Bidding and selection of Contractor

Blddmg is donc after a specified ﬂmmlg pcnod and inumediately afler receipt of the

blddmg documents, it is examined and a conclusmn of a constmclmn contract is
concluded belwéen MMI:. and a Japangse firm,

The period of the time required for lhb above is expcctcd to be two(Z) months.

Procurenient of equipment/materials and implementation of constiuction works .

* Procurement of lhc cqu:pmcntlmﬂcrmls and construchon work under this iject is

'cxpcctcd to be about 13 months In order to complete who]c the works’ satlsfaclory ‘

within the pesiod of time spcaﬁcd by lhc EN itis md!spcmab]e to perform the works :

smoothly by not only Japanese contractor but also Ghanian side.

Fig. 3-1-1 shows the iniplementation schedule proposed.
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(1) Ascsewa Arca electrification

Fig. 3-1-1 Implémcmmiou Schedute

1 2 13| 4 5 6 7 8 91 0] 11 12
Implementation ; (S“lc Survey)
Design N .

N J (Work in Japan)
(Sub-total 2.5)
,,,,, i} N A {Design,
Work e o ] Manufacture)
Schedule
(Transportation)

(lnstaﬁalion)

' (Foundationj

(Test, Completion)

{Installation)

(Tolal 11 month)

IS B

| (Total 12 month)
I
(2) Yeji Arca electrification : .
- o 121314 5 6 7 81 9| 10| 11 12
huplementation % (S'“E S.urvc_y); _ ,
Design - R e ‘ o s :
ST . ‘_J (\Vplrk in Jlapan): o '
(Sub-total 2.5)
I R R R 1 |tDesign,
Work T L __] Manufacture) -
Schedule :
' : {Transportalion)

{Foundation)

(¥est , Completion)
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3-1-7 Obligations of Recipient Conntry -

The minutes of the Basic Design was signed in Accra on March 8, 1996.The obligations of

" the Ghanlan Government in ANNEX-1V are shown below,

(1)
(2)

[©

()

)

©)

o

(8)

To provide nceessary data and information for the coriduct of the study,

To secure the land necessary for sites of the Project,

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

construction period,

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

* To undertake incidental outdoor works such as gardening, fencing, gates and exterior .

lighting in and around the sites, 4

 To bear advising commission of Authorization to Pay (A/P) and payment commission

to Japanesc forcign :exchar_]gc bank for‘i!icLbankingiservicé based on Balixking o

: Arréngcinénl (B/A),

To cnsure prompt execulion for unloading, tax cxemption and customs clearance at

the port of diseinbarkation,

To exempt Japancse nationals from customs duties, internal taxes and olllcf fiscal

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

services under the verified contracts,
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(10)

(LD

(12

(13)

' ('i4’)
as)

(16)

- (17)

To accord Japancse nationals, whose services may be required in connection with the
supply of products and the services under the verified coniracts, such facilitics as may
be necessary for their entcy into Ghana and stay therein for the exccution of the

Project,

To provide necessary permissions, licenses and othier authorization for canying oul

the Project,

To lake necessary actions to expedite the approval for exccution of the Project by

authoritics concerned in the Government of Ghana,

To imaintain and use properly and effectively the facilities constructed 'md eqmpmcm

purchased under lhc Grant Aad

To bear all expenses other than those covered by the Grant Aid, necessary -for

conslmcuon of the facilitics as well as for lhc lransporlahon and the mslaliauon of the

| cqulpmcm

- To constauct the low-voltage distribution networks and lead-in lines into each -

. consumer,

* To replace the transformer and its auxiliarics at Now Tafo substation prior 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,

“and

“To take neccessary measures against and responsibility for the interruption of

clectricity transmission during implementation of the Project.



L

Operation and Maintenance Plan

The power facilitics to be constructed under this project are operated, maintained and
controlled by the ECG for the Ascsewa area and by the VRA/NED for the Yeji area. Both
organizations have owned and operated large scale power facilitics and are, therefore, wetl

experienced so their maintenance and operation capabilities provide no problem

After completion of the construction works for this project, maintenance and operation should

be carried out by Ghanian side so the following measures should be taken;

(1)  To cstablish the suitable organizations includes operation, maintenance, customer

seivices and collection of the electricity charges,

(2) - To prepare the budget for the above activities.
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Chapter 4 Project Evaluation and Recommendation
4-1  Project Effect
(1)  Dircct Effects

“The project is to clectrify the unelectrified arcas, and those who will benefit from

the completion of the project are all classes, rauging from public organs such as
govemnmental administrative bodies, hospitals and schools, and indus!r_ics, o
resideits in general,

‘The population of beneficiaries are 68,000 in 8,600 houscholds in Asescwa area
and 41,000 in 3,500 houscholds in Yeji arca. |

The clectric energyis to be used as a substitute for other fors of energy currently
in use - stch as kerosenc for lighting and refrigecation, batteries, charcoal, dicscl

oil, etc.

thn the comumpuon of kerosene and clcclnculy is comparcd monlhly-

: cxpcndllurc l‘or hghlmg energy per houschold will be rcduced from 9 5% to

2-3.6% of avcragc monthly income.

)

‘ 'Rural electnﬁcauon c.hould bring 1bonl many cf fecis on houscholds a‘;ndc from

savmg of kerosmc cost. The followmg items can be pr»scntcd as' some of thu :
effects which may be considered lo be brought about by conversion of keroscnc
lamps to clectric lights. Improvement in light together with the fact that the
éléclric lights lead to reduced chores such as cleaning or lﬁaintennnce work of

tamps, and prolongcd hours for study. And it always give people incentives for the

' 1

- nnpmvcmcnt of living standard.:

However, since clectricity is not distributed to all of the houscholds in the planned

arcas, it should be noted that many of the effects arc to be obseived in the

electrification of public facilities. In this sense, the aim of the project as a social

development program is to eleclrify public facilities.
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(2)

Indirect LEffects

Ascsewa is connected 1o Accra by well-paved road. Yeji will also certainly be
connccted by paved roads shortly since the main road rehabilitation work is in
progress. Therefore, it is said that Ascsewa and Ycji areas belong the Accra

cconomic bloc.

Capturing a big markel ih Accra area through such 'developinent, planned
production will become possible. Especially in Yeii, it is anticipated that economiic

activitics willbe accelerated considerably by utilizing the functions of CFC which

* is 1o handle aquatic products amounting 1o 5 billion Cedis per year.

Adequacy of the Project

Itis deemed adequate to carry out this project by means of the Grant Aid Program as it

will contribute to the development of Ghana and to the improvement of people's life while

SON

-~ The’ a#egage hbuSchdld_consumptipn: of kefoscnc_,_ extracted from NEP study ©

- alot of effects canbe cxpccted. Here, some of the main items are taken individuhlly, and

" the effects and adequacy of the project will be listed to be justified.

‘Césiofi;ighling o g o

. report, is estimated at 177 Lfyr and 90% of the consumption js assumed'to be

allocated to lighiing Therefore, monthly household consumption is 13.3 L/mon
which amounts to 5,679 Cedis/mon on the houschold expendituse when the

curreat retail price of 427 Cedis/L is applicd.

* According (o calculation, if 60,000 Cedis/mon is assuried to be an  average

- houschold cash income in the rural area, a monthly expenditure of kerosene for

lighting purpose stands 9.5% of a household cconomy, which is a fairly high

percentage.
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The following table shows an average expenditure for clectricily based on the

annual electricity consumption applied in the load forccast and the latest tariff.

Town Size Consumplion Expenditure

Rural (population less than 2,600) 920 kWivyr - 1,200 Cedis/mon

Small (population between 2,000 and 1,250 kWh/yr 1,346 Cedis/mon
5,000}

Large (population more lh.an 5,000) 1,540 kWhifyr - 2,182 Cedis/nion

When kerosenc usage and electricily usage are compared, electricity is much
cheaper as shown in the above table; the minimuni charge of electricity is 1,200

Cedis/mon while the price of kerosenc is 5,676 Ce_dis!mon.

Hospitals

Both jn Asesewa and Ycji areas, there are some well-cquipped hospitals which

- operate their own generators. But for lack of power genérating capacity and due

to difficulty in the ‘maintenance of their caplive gcncratbrs they canaot provide

sulficient medical care. Pn,scmly, othcr clinics and dispensaries cannot use mcdxca!

_cqu:pmenl as they do not havc dicsel gencralors 'lhcrcforc, elccmﬁcallon w:ll

_prowde fraitful results to thc said hospllah clmlcs or d1spcnsancs m prolcchng '

the health and Iwcs of the mhabllants in lhosc areas.

Schools

Providing cleunc power lo schools creates a great poss:blhly for lmroducuon of
new, malerials, cspcc;ally audio-visual aids, As for thc vocational schooIs
clecipﬁcahon makes it possible to use machine tools in the process of lectures and
drills. For example, tools and machines cannot be operated fully at a technical
lrigh school in Yeji because of insufficient power supply from their diesel
gencrators, so !hc-pcoplc in the arca yeamn for electricity from the grid.

Furthermore, such programs as vocational training and adult schools are made
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" Recommendation

possible through the use of school facilities during the night. As a result, such
 training programs will improve social skills of young people and will provide them

with an advantage of employment opportunity.
Water Supply

The source of water supply in both Asesewa and Ycji areas is the Volta Lake. The
people in the areas rely on huiman power of women or children for carrying water,
but thete are some places which rely on engine pumps. The electrification leads
conversion of carrying water by human powr or pumping by diesel engines to the
usc of electric punmp, which ean be considered to improve the basic conditions of

the lives of the people; especiatly for women and children in subject areas.
Planned Production
The planned food production can be. practiced by utilizing preservation facilitics .

supported by stable electric power. This will secure stable cash income for the

sake of the community and cause effects to prevent urban migration.

4

It is judged that this project i$ significant to implement by Japan's grant aid pro’gralh as it |

* will contribute to the developriient of Ghana and to improvement of people’s life while a

lot of side effcets can be expected as has been mentioned above. For the smooth and

effective implementation of the project, the necessary matters as mentioned below should

ms

be considered by Ghanaian side.

The implementation schedule of the project is tight and it will bé necessary 1o
" allocate adequate staff and budget and to obtain coaperation from the authoritics

concemed.
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Power facilitics will be operated and maintained by ECG or VRA after completion
of the construction work, conscquently, establishiment of new offices in the subject

arcas should be indispensable to keep reliable supply.

To maintain a long-term healthy operation of 33 kV lines, careful attention should
be given to periadic bush clearing, removal of a climbing plant, clearing of the linc

rowde, clc.

“Two pickup trucks originally planned for Phasc-2 of the project will be procured

under Phase-1 to make the effective use of those vehicles. After completion of the
construction work, afl those vehicles are to be allocated to ECG and VRA for

operation and maintenance work.

Technical training in Japan for Glianaian engineet(s) is suggested to exccute the

perfect maintenance of the power facilitics.
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Member List of the Survey Team

1}

2)

3)

4)

.

"™

Site Survey

Leader,  Hayao ADACHI
Dcvc!opmcnl Specialist,

Japan International Cooperation "Agency

Coordnator, Ydshihiro IMAMURA

 Grant Aid Division, Economic Cooperation Burcau,

Ministry of Fareign Affairs

Chief Consultant / Maintenatice & Operation Planner,  Takeshi ICHIKAWA

BPDC International Ltd. (EPDC1)

"Electric Transmission & Transformation Plariner,  Tadao SATO
EPDC International Lid. (EPDCIT) | .

Electric’ Distribution Planner, ' lisaya N_OGUCHI'

TPDC International Ltd. (EPDCT)

Cost iisiiltlatorl 'Pro\éision Planner, - Mototaro OKADA 3

- BPDC mntemational Lid. (EPDCT)
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3)  FElectric Distribution Planner, Hisaya NOGUCHI
EPDC International Ltd. (EPDCI)



2. Survey Schedule
2-1 Field Survey
No. Date Activity Stay
1 | Feb. 20 Tue. | - Leave Narita for London London
2 21 | Wed. | - Leave London for Accra Acera
3 22 { Thu. | - Courtesy visit to EOJ, JICA, MME, ECG and VRA Accra
(submilted a inception report and a ouiling of
requested rural electrification project)
4 23 | Fri. | - Meeting with MME about Inspection Report w:lh Accra
: Schedule and Quesllonnalrc
- Courtesy visit to ECG
- Site observation of Tokuse S/S (Weija) and 33 kv
line & Distribution Transformers (Tokuse, Kasua to
& Bodwoase) _ '
S 24 | Sat. | - Site observation of Lower Volta area, Sogakope S/S| Accra
and 33kV line & Distribution Transformers (Sege ' ‘
Kassch 1o Sogakopc)
6 25 | Sun. |- Chssxfy data Accra
7 | 26 | Mon. | - Site survey of Kumasi §/8, T echlman S/S and 33 Atcbubu
‘ o kV line between Techiman S/S and Atebubu town G
8 27 | Tue. |- Site survey of Yeji project between Atebuby and K_umaéi
. ' - | Yeji including Pran and Number one conmumltu,s ' ‘
: - Courtesy vssu loa Ch;cf (Nana) of YC_}I
9 1 28 | Wed | - Inner mectmg at Kumas; site and back lo Accra /*gcé.ra" .
_ Afrive Mr.Adachi & Mr.Imamura in Accra |
- Inner meeting at Golden Tulip Hetel
10 - 29| Thu. | - lnner meeting at JICA Office Acera
: - Courtesy visit to EOJ, JICA, MOF, MME, ECG and '
VRA (explained a schedule and confirmed cach
: project items )
411 | Mar U] Fri. | - Site survey of Asesewa project between Asesewa | Accra |
: and Koforidua including Sckesua, Agogo, Otekpolu, :
etc. and Tafo substation
12 2 | Sat. | - Preparation of " Minutes of Discussions " Accra
13 3 { Sun. | - Inner meeting for * Minutes of Discussions” Accra




- Courtesy visit 1o JICA with M. Sato

14 4 | Mon. | - Discussion an the contents of proposed project with | Acera
MME, ECG and VRA at MME conference room
- Data aquisition ( detailed map of project arca )
15 5 | Tue. | - Discussion on "Minute" and study of population & | Accra
' number of houses in the project area with MME at
MME conference room
- Data aquisilion ( defaited map of project area )
16 6 | wed. - Meeting with MME on "Minute of Discussions" Accra
17 7 | 1hu. | - Confirmation Meeting for minutes with MME, Accra
VRA and ECG .
18 8 ! Fri. | - Signing on the Minutes of discussion by MF, MME, | Accra
VRA, IiCG and JICA at Ministry of Finance
-~ Interim report to EOJ & JICA
- Mr. Adachi & Mr. Imamura lcave Accra
19 9 | sat |- tnner Meeting for Data aquisition Accra
20 10| Sun. |- Claésify’data Accra
21 11| Mon. | - Meeting for modified schedule afier today with Accra
' MME (including completion ceremony of Lower
Volta Project )
- Meeting for modificd schedule afier today and for -
questionnaire with ECG
_ - Mt,ctmg with Jl(,/\
2| 12 ':!‘ue.-@ - Mcclmg, wnh VRA and data aaqussmon Accra
- | - Mecting with JICA ( about completion ccn,mony B
o - J'of Lower Volta Project ) . _
23. 1 ;3 Wed. - Ciassny data o B Ac_c;a S
24 " 14| Thu. | - Data aquisition at MME, Mi* and ABB Ghana Accra
25 15| Fri | - Marl-.cting, research on Cable Manufacture and . Accra
| survey for steel tower manufaciured by . ABB at ECG
_storag, area :
z ‘ - Meeting with ECG
26, ) 16§Sat._| - Classilydata o Accra
27 17{ Sun. - Classily data, ( Mr. Sato arrived in Accra ) Accra
28 18 Mon. | - Meeting with ECG Accra




Tue,

- Site survey of Koforidua S/S, Tafo $/S and roule

29 19 Accra
survey of transmission tinc between Tafo S/S &
Stimlesi and Huhunya - (Osubo, Sutsi ) - & Simlesi
30 20 | Wed. | - Route survey of transmission line from Sikaben - | Accra
{ Agogo, Anhwiaben ) - to Shmlesi
- Site survey of Bisa, Asesewa and Odometa -
31 21 | Thu. [ - Data aquisition Accra
132 22 | Fri. |- Complction ceremony of Lower Volta Project Accra
( at Sogakope S/S and at Adidome )
3 23 { Sat. | - Inner meeting Accra
34 24 { Sun. | - Classify dala Accra
35 - 25 | Mon. | - Data aquisition Atebubu
- Move to Atebubu town -
36 26 { Tue. | - Site survey of Yeji project between Atebubu and Yefi Kumas;
- - Data aquisition :
37 27 | Wed. | - Back to Accra _ Accra
' - Preparation of " Technical Note " e
- Data aqussmon and [nner mce!mg
38 28 Thu."_ - Discussions of * lechmcal Notc " w:th MME, VRA Accra
' . | and ECG
_ - Classify data.
39 | 29| Fri. |- Signing on "Technical Note" by MME, VRA,ECG | Acera
: | - . Yand Consultant at MMLE - _
: - Data aquisilion. :
40 | 30| Sat - Site observation of Adfoah town of Lower Volta . | Accra
‘ Project
41 | 31 |Sun. {-Classify data - Accra
: i .
42 | Apr. 1 [ Mon. |- Report to EOJ & JICA Accra
43 2 | Tue. |-Data aqulsmon P lflying~ -
. - Leave Accra for Amsterdam - ] overnight
44 3 | Wed. | - Leave Amsterdam for Narita Fiyin’g_ | _
' overnight
45 4 | Thu. | - Arraive Narita -
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+

- Activily

No. Date Stay
1 | May2l | Tue. |- Leave Narita for London London
“—_2 22 | Wed. | - Leave London for Accra Accra
3 23 Thu. | - Courtesy visiit to EOJ, JICA, MMiE, VRA, ECG Accra
4 24| . |- Meeﬁng with ECG and VRA for drail report Acca
5 25| Sat. |- Classify data Accra
6 26 | Sun. | - Site observation of Akosombo & Kpong power $lation Accra
7 27 | Mon. | - Discussion on draft report with MME, VRA and ECG Accra
8 28 | Tue. [ - Meeling on the Minutes of Discussion with MME, Accra
| VRAandECG
§ 29 ch. - Signing on " Minutes of Discusston " Adr
- | - Reporting to EMB and JICA
10 30.| Thu. | - Leave Accra for London London
n| 3 Fri | - Leave ondon for Narita Air
12 [l 1] s |- Naria .
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3-1 Site Swrvey
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T L R R A L i v aT e s ome R e L I
. - e . . . .
PR

Ministry of Finance

Br William Adote " Director
International Fconemic relatlons--
" Division .
"Kwasi Opoku Internalional Ecnnumic‘ﬂelations

Division

Parliament
Emmanuel Narte Ansah Hembier for Upper Manya

Godwin Jhon OQuarshie Hember,Yilo Krobo, Senanya

Meteorologlcal Services Bepa;tment

e Okanta
Atebubu-Ye ji o . o ‘ :
Thomas Takyi Pistrict Chief Exccutive.Alebuhu
Yaw Kaghrese V Chief of Yeji
Abdelari Zakari Pistrict Co-ordinating Birector
Atehuhu
" George Kwasi Daboase - Dlrector Nallonal Connission for

Clvnc EduLdLlOD Atebubu

: JOSthﬂK; K[u‘._- R :'Assemhly_man

Dr. Rosily foclor :
Matthias Catholic Hospital.Ye}i

anist(y of Energy & Mines
© B Joe Oteng-Adjei Ag. Divector {Powewr)

* Francis Gheddy Senior Prog:amme Officer
Eleclricity Planning Dev &
' Honnto::ng Plugramme :

Galbiriel Quain Programme Officer Co
Llectricily Planning lev. &
Monitoring Programme
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VYolla Hiver Autharity

F.A K. Kalilsi

Gilbert 0. Dokyi

Atex A, Papanko

J. Anocako-Daak

G.D.Boateng

Ks 1.¥%.Akffo-Freeaan

Fiectricity Corp. of Chana

Jhon X. Hagan
Chris Adam -

B.K. Dapaten .
Ffancis]R:L.Lhwsnn

‘.W!K.Kyefemaleﬁg X
E.Y.Nyarko
 Alberl Soﬁah

Ken-Wallace

Kwanina Longman
5. 1. Aceh=Addo |

Cephas Gakpo

Wilson Kwame Adjike

Chicef Fxecutive

Deputy Chief Executive
Fngincering & Operatians

NED

Sr.Flectrical Engineer
fogincering Dept. {Akuse)

Director, Fng. Design & Construction

Director of Personnel

Managing Director

Director of Fngineering

Divisionat Manager
‘Special Engineering Dulies

Sectional Manager

TRural Electrificalion

Regional Director, Fastern
'MaLcria{s Manager
Sdetional Manager/Design

Senior Coﬁsﬁltanb

ESB International, Ireland

SecLional Manager.Public Relalion
Pirector of:Adminisifation

Di#isibnal”ﬂanager
Dosign & Consiruclion

- Divisional Manager
" Corpocate Planning



3-2  Mcember of the Explanation Team for (he Draft Basic Design

...........................................................

MME ( Ministry of Encrgy & Mines)
Francis Gbeddy Senior Programme Officer
Electricily Planning Dev. & Monitoring Programme

" Gabriel Quain Programme Officer

Electricity Planning Dev. & Monitoring Programme

VRA ( Volta River Authorily )
“Gilbert O. Dokyti Deputy Chief Executive
| Ingineering & Operations
“J. Amoako-Baah - Sr. Blectrical Engincer
' Engincering !)ept.:( Akuse )

"_ G.D Boateng ~ Director, fing. Design & Construction
Clemeni G. Abavana  Director, Northern Eiec_l(icily. Department
*S. T. Okinc - - Senior Director, ' 4
Atkersti ‘Manager, Akosombo Power Ststion

~ HCG'( Blectricity Corp. of Ghana ) -
| Jhon K. Hagan  ‘Managing: Director

Chris Adom. -i)ar@zc_ior of Engineeiringj :
B.K. Dapatem " Divisional Manager

_ Special Engineering Dulies
Francis R. L. Lawson Sectional Manager

Rural Electrification
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