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5. 1 BAEUREIRILTF—FRTUIYIL

5. 1. 1 KBRKRTFUIvIL
(1) HE &

T —F DY) HHHEIT 4.57~5.52kWh/m® - day & %< . 2EH4 T 5.10 kWh/m*-day & 72> T
W5, ZnEAA (FER) 1285 i & 3.34kWh/m?-day & e+ 25 LR 15O HHELZA L
TEY, H—FIZBTLREGERT oy voOEmSiMaz 5,

H—=FICBITLREAEEZELHEIRNELIVHF L CADZE, V—FToE+T+EE 23 7
8,537km” ® 0.1%% KB I BITFIH L7-35E . KB EDOERNZR 10% &35 &, 4[] 444 {5 kWh
DOFRBNAREL 2D . ZHUT 500 5 kW OEBRTICHY T HIREETH S,

Hit &~ 7 %X 5.1.1 12, #iBFEME N EZR 5.1.1 187, AR EIZIESICBWTE
<, EEHICEW TR 22 MmICH 5, JLFEHO Wa  (Upper WestJN) (23317 5 H &% 5.52
kWh/m?-day & B b < . A6 3 MO H 5 & % 5.42 kWh/m?* - day & 2E % EEl- TV 5,

SOLAR RADIATION MAF OF GHANA

= Symoptic Stations
l{\/(}hana Radiation
adiation Levels

100000 a A00000 800000 Kilometers

DiffuseRadiation Regions

High D iffuse Radiation {45% - 47% )
= Low Diffuse Radiation {36% - 40%)
Hll Moderate Diffuse Radiation (41% - 45% )
I Very High Diffuse R adiation (48% -53%)
B Very Low Diffuse Radaition {32%)

(HFT) ECHFRHEE
X 51.1 HBi&E~>7
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#5.1.1  HUEGBIE M T B 5 &
(kWh/m?- day)
Navrongo Wa Yendi Tamale Bole
5.51 5.52 5.37 5.39 5.32
Krachi Wenchi Ho Abetifi Kumasi
5.28 5.02 5.12 5.15 4.63
Akuse Koforidua Akim Oda Bekwai Ada
4.81 4.84 4.57 4.73 5.41
Accra Saltpond Takoradi Axim average
5.06 5.17 5.01 4.91 5.10

(tHpr) EC  #RfkT —~

(2) AEEDOHR

H—=FICBTLAHEOHEIL 1 ADRAITHEML 4 HIZRKRERD, Z0% 6 HE LK
DNCEE T 8 AT/ NE 72205, 10 A0S 11 HIC/) T CHEREMLUZ% 12 A& T3 2 8m
WZd 5, /N ARELERERAFNEOHITEE T TL:1.29, ALE3MFHICT1:122 THY |
FHEZBLTEELCAREZA LTS, HAlENELR 5.12 12, ARHBSEHBE LXK 5.1.2

IR,

#5112 ARBEHE

(ZEL L THERRIIBIT 2 AREZ MR T 5,)

(kWh/m*- day)

(AT #5.12 X v 1ERR

X 5.1.2 HABHKEOH

5-2

% New Energy and Industrial Technology Development Organization, = 3 /L- % — « BEEIHTHA A BI T Bk

Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec | Average
GHANA 4.97 | 536|548 |5.65|5.46 | 4.83 |4.56 | 438 |4.73 536|541 |4.98 5.10
Northern Part | 5.31 | 5.59 | 5.70 | 5.87 | 5.86 | 5.47 | 5.02 | 4.80 | 5.05 | 5.59 | 5.63 | 5.17 5.42
TOKYO 240 | 2.85(3.59 | 4.02 | 4.60 | 4.05|3.98 | 426 |3.20 | 2.76 | 2.23 | 2.12 3.34
(P EC #ft7—%,  NEDOY4&[E H HfBIi7 —4vy7
Monthly avwerage oradistion
7.00
6
5w v ’
54.00 —
=
B 200
"
EE.DD —s— GHANA
- —#— Horthern Part
1.00
TOEYOD
0.00
Jan  Feb Dar Apr Way Jun  Jul  fng  Sep Oct HNov  Dec



(3) RS (N~vF—r) OFE

h

AR L7 KO I HRBITHFRICZ MR R RN, 22 TlENYZ = TN D T —
TRAEDORGEENKGHREBICKIETTHELEBER L CThd, N F—2 LTI AT
DOWEENFEIEUZ D > CTHREMIT E CEITIh, EALD & LB IFWHE S BE T, 11 A~2
AT TEL b5, BARIZBTDHEWICEIEREBE TH D,

H EBH E RIS AR EAR 513, KOK 513 1277, ANEOHESIIH EEN & #FHE
T2 DOWTNHRERIERZ R L TODR, 4 H~10 AD BHFHEMFIER U202 xF LT 11 A
~3 BIZ0T CIEET —Z O BHED 10%REZL 2o TWD, Ziuin~Z—I2 kb X
FERKDH TR, WX SH, HIREA~FET 2 KGN T -0 tE26N5, HET—
ZTIE2 AICHFERRKRIZR > TOWD8 # EBHICIE 3 A~5 AL THEEDO B — 7 230
ATBY, "B =V DEELFEIZENTEDL, LLERBRL, "X —UORHIIZEBNTY
AREIIFEDICHY . KRB EE KZT O TIERWEEbh b,

N L= PR EICRITTHEL, AREOBLV LY b LAY H— I Lo TER
ATV, KGNSV ET D Z LI L D HENFEORTRHETH D, N~ F— I35
FIZBNDTD, NRVE LT BEORITNIC L VWIS D Z &7 ) BIZFRD |

HEIREERTIEDLI LR TEY, RV OERVEELRFEL 2> TWVD,
#5.1.3 Mt BB EREIC K D H S ROk
(kWh/m?- day)

Jan | Feb | Mar | Apr | May | Jun |Jul | Aug | Sep | Oct | Nov | Dec | Average
GHANA
497 | 536|548 | 5.65| 546 | 4.83 | 456 | 438 | 4.73 | 5.36 | 5.41 | 4.98 5.10
(ground data)
Northern Part |5 1, 1 5 55 | 5 70 | 5.87 | 5.86 | 5.47 | 5.02 | 4.80 | 5.05 | 5.59 | 5.63 | 5.17 | 5.42
(ground data)
GHANA 5.56 | 6.09 | 586 | 562 | 536|487 |4.66 | 451 |4.73|542 | 5.65 | 5.41 5.31
(satellite data)
Northern Part |5 51 ¢ 2 | 626 | 6.15 | 6.00 | 5.51 | 5.10 | 4.78 | 523 | 5.91 | 5.77 | 5.41 | 5.67
(satellite data)

(tHpr) EC  #RfkT —~

Comparisen of ground measurements and satellite irradiation
T.00

|| —+— GHAN A (grand data) —a— Northern Part (grand data)
GHAN A (satellite data) Horthern Part (satellite data)

irracliaticn (Lknth'rn 2cay)
\
/

Tan Feh Mar Apr My  Fm Fal Firy Sp Oct  How  Dec

(HAT) #5.1.3 X 0 Bk
5.1.3 HEBHB IOEET NI XD AREOHE

5-3



5. 1. 2 INKARTFUIvwIL

(1) KEFEAKRDERT v v

He—F T, FIF TR 2 K T 5 240 T kKW T 0 . 20 5 bR EE MBS % Akosombo

(9177 2,000kW) 3 L OED TP Kpong (16 5 kW) (ZEBW TR SN TS, %
AIREZRIT I 1E, Z OFk A E 1 (24 75 km?) DI 343D 2 % 58 % Volta River, PraRiver, Tano
River, Ancobra & STV %, REAFEK A DEFHHI 113124 75 kW THRH 45 (8 kWh 23817 S5,
% 5.1.4 |2 KRR 00 B S 2 Ao,

F5.1.4 KARBIAKITH

River Basin Catchment Area Potential Annual Generation
(km®) (MW) (GWh)
Black Volta 148,820
- Kouibi 68 392
- Ntereso 64 257
- Lanka 95 319
- Bui 400 1,000
- Jambito 55 180
Total 682 2,148
White Volta 105,540
- Pwalugu 50 184
- Kulpawn 40 166
- Daboya 43 194
Total 133 544
Oti 71,940
- Juabo 90 405
Tano River 14,700
- Asuaso 25 129
- Sdukrom 17 67
- Jomuro 20 85
- Tasnoso 56 259
Total 118 540
Pra River 22,290
- Awisam 50 205
- Heman 90 336
- Abaumesu 50 233
- Kojokrom 30 136
Total 220 910
Grand total 1,243 4,547

(HFAT) MOE, Hydropower Development in Ghana, Summery Description of Potential Sites, January 2004

Z?H5 5, Bui ZEFHE (400MW) I35 XK O Pra River, Tano River (Z-2W\CiX MOE E#ETH Y |
VRA |3 & LT Volta KARDFERT % Bl > T\ %, VRA TiE 1993 42 Juale,Pwalugu, Kulpawn
? 3 Higi D Pre-FS & FEfi L TV %, Bui FEEFHENC DWW TIEMRGERL (ELAR) SERBEO
MIRE T, MOFHEHEEmO BRBE O 0D, BIRITED S TR0,

(2) IKIRT v v
BAMREZ VX —FHOBENG, T —FBUF T/ DB ZHEEL THB YD, 19994F X0
Energy Foundation 3BEfFDO LAR— & L Ea—3 5 L L b2, AR T m o/ KT A7
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L TW5Y, £72, MOE TIZEAFRET R X —FIHOBLE S, AIVK IR ZHEE L TRV |
21 MR ZBHFEFREE LTV D, UL, ZHAUO MR TRtk cEd LTl v . AHFH
BRIGOILE 3 MBI TRT o v VHUSITHER STV RV, R 515I/INKIRT v v L
Hi R 2 5.1.4 |\ ZALE X = RT,

F5.1.5 /IKDERT v v VR

Firm capacity Firm capacity
No. Name (kW) No. Name (kW)

1 WI1i Falls 325 12 Woranae Falls A 12
2 IF\];ll’s‘” D/S of Whi 45 13 | Woranae Falls B 20
3 Tsatsadu Falls I 100 14 Randall Falls 4
4 Tsatsadu Falls II 75 15 Fuller Falls 7
5 Tsatsadu Falls III 170 16 Kokuma Falls 60
6 Mensu 65 17 Nkoranza 35
7 Ahamansu 125 18 Maabang 15
8 Dodi Papase | 210 19 Buofuom Falls 10
9 Dodi Papase

I/Abuoe 100 20 Wurudu Falls A 30
10 | Dodi Papase lia 210 21 Wurudu Falls B 45
11 Sanwu Falls 20

(HFT) MOE, Hydropower Development in Ghana, Summery Description of Potential Sites, January 2004

Map of Ghana

Upper East Region —

BNz /
o |

per West Regim?_‘ i W ol (\

I
wt

\1 ’ ; o

2

®  Minj Hydro Site

0 20 40 80 120 160
[ m — L]

*  Regional Capital

(HHAT) MOE &8k & v FAF1ERL
X 5.1.4 /INKIIRT v v VST

% Mini Hydro Power in Ghana Prospect and Challenges, October 2002, Energy Foundation,
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(3) dEF 3 MNITBIT B/IKDET v x L
1) K% - #HE» S O

AR O X 951z, A6E 3 MIZI W T/INVK D HRIERERE STV RV, Zauid, A6 3 Mo HiE
N7 Ty PRI GEREEZEGONLOHIN T LA LRI F12HA~3 A0
HZRIZIZE A ERNESL T, ZOREICHINT ER>TLE D ZEICLVFERZE L THEE
TERWIZ ENEBTH S, K 5.1.5127 27 7, Upper East Il ® Bolgatanga 33 & U Northern i
@ Tamale (2351 D% 3 M OFEHNEL T,

Average raingfall 2002-2004

(mm)

300.0

@ Bolgatanga
B Tamale
O Accra

2500

2000

1500

1000
500
00

Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec. (Month)

(HFT) %85 (Meteorological Department)
4 5.1.5 ALz 2 i 3 WEDONE (2002-2004)

2) BEE A A OF| A REME

H—F AL HURIC I\ T, FE Al U CIEDM S D AVD FTREMED & D HEIE 2 MOV TRRET
% S0 U7z, Mt 4i, Northern /N @ Botanga 4 235 X O Upper East /11 @ Tono # A Toh % (F
5.1.6 ZH), WA LEHIZ, HELFOICHRR T AR CTTROMER T 7 ¥ =7 MIKZ b
LTW5,

#5.1.6 WEBY L5EC

AN Botanga Tono
fr & Northern MM Upper East )N
FERAF 1980 1985
$EKEE (km?) 168 650
HKEFE (km®) 7.7 18.6
WET KRR (X10°m’) 25.0 93.0
HNETAER (X10°m?) | 20.0 83.0
e (m) 12 9

(HiFT) Botanga : 2344, Tono : ICOUR (Irrigation Company of Upper East /)
JEA M Th VR AKDEZEZFMT 5 2 L IFEH LW, ¥ LA0%EEIZLD¥HE
FREBRF L72h, RICB W TRKR TS 26.5kWRE LABETE T, A7 vyl LTH
FET 52 LIXEEL Y,

NWEZIED T EMNATRE L # % 55 Upper East /il & Northern #l 5% Nakpanduri (23T, 2005 4E 5 H OFFZE
TN DB TERITF L8> Tz,
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*Tono % LMZIIT 5 R EFTREH ) OIS F

Tono % ADHZEIZEITH 1 HDOMEKE 2.4X10°'m° =0.9m’/s TH 5,

FHO R2EREKRT S E LT, 1.8m's,

AT, Q (kW) =2 (EFEO¥%#Em) X 1.8 (HEAKEm/s) x9.8 (E/INEE)
X0.75 OKEFREELEDE) =26.5kW

Fro, WL EBERICBOTREKNIE SR =07  EEODICHEAKREEZEMSES 2
CIFFEELRMRETHD, FL0m BT 2T 5B R LHEEOAHEOMBEL & b2, HKmEEN
REL 2o T, HOERPEREA~DOZENRE SN0, R OMIITEE LV,

L7z - T, BURALES 3 MW CRENZBHIIERTRE 72/ NK DR T v v Wid7en e B X b5,
5. 1. 3 RAAH. NMAIARFUI¥IL
(1) MART v L

1) FHymE

BET—XIZX D E 70m ORE~ »~ 7&K 5.1.6 1R T, KD B —FIERFENEE Sm R
ORI T v | JENL O FLEHY B HSE 3R O sk, Av 2 )1, EEEEE» &
PEEA~IEO D i, d X OHEEESEAHE O ILREIZIR b T\ d, £ 517 1CHE 2miZBiT 5 A
) RGE T, M EBE O RIIEET — X OER L FEBEOMEMEZRLTEY, kHEROR
VN Ada 12 T EGE 5.1m/s & 72> T b, F£72, AL 3 MIZ3 0Tk Tamale 12T 3.9m/s, Z DAl
OHIKIZT3.0m/sRETHY . BERT oy idEm entBbns,

“2ICOUR (Irrigation Company of Upper M) D4EREREEHIHS<,
% 5] Z1¥, Botanga dam TIZ T CRMEEIT > TEBY . EEOKMNE Y RO IIRKER L2AFE LAWIZE D

EERKEZBEL TWD,
5-7



#£5.1.7 AVHEE (5 12m)

(m/s)
Station Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec | Average
Abetifi 39 |44 | 47 |45 | 42 | 44 | 47 | 46 | 42 | 40 | 40 | 3.7 4.3
Accra 33 |38 |40 |40 |35 |37 |46 |49 |50 |42 |34 ] 3.1 4.0
Ada 4.6 | 55 | 56 | 52 | 47 | 47 | 49 | 49 | 57 | 57|52 | 47 5.1
Akatsi 26 |29 |29 |28 |25 |25 |33 |35|33]|26]|22]26 2.8
AkimOda | 23 |25 |30 |31 |24 |24 |30|28 |28 |25 |33 |27 2.7
Akuse 35|41 |44 | 44 | 37 | 35|41 |43 |40 |34 |30 32 3.8
Axim 29 | 34 | 36 | 34|32 |35|35|34]|35]|3.6]|33] 3. 3.4
Bekwai 20 [ 22 232221 (20|21 |22|22]21]21]20 2.1
Bole 33 | 35|37 36|32 (2930|2621 ]23]26]| 3.1 3.0
Ho 25127 | 28 |27 |25 25|25 |25 (25|24 |24 |24 2.5
Koforidua | 23 | 24 |25 |24 |24 |24 | 25|26 |25 |24 |23 |22 2.4
Krachi 28 | 34 |37 |36| 32|28 |28|26|25]|30]|26]25 2.9
Kumasi 32 |38 |42 |40 |37 |37 |44 |43 |41 |36 | 34|32 3.8
Navorongo | 3.6 | 3.7 | 3.1 | 32 | 32 |29 |28 |28 |26 |27 |28 | 33 3.0
Saltpond 36 | 43 |42 |39 |37 |37 |39 |42 |45 |42 |38 |35 4.0
Sunyani 35 (39 |44 |42 |38 |39 |41 |41 |37 ]|35]|34] 34 3.8
Takoradi 35139 |44 |44 |39 |41 |42 |46 |49 |44 |40 | 33 4.1
Tamale 41 | 46 | 47 | 49 | 43 | 39| 40| 3.6 |3.0|3.1]|33] 338 3.9
Tema 43 | 47 | 48 | 45| 42 | 44 |50 |49 |51 |50 46| 42 4.6
Wa 39 |41 |38 |40 |37 |35 (33|27 |23 |28 29|32 3.3
Wenchi 34 |37 |41 |39 |37 |37 |37 |37 ]35]31]31]3.l 3.6
Yendi 29 [ 32 30|32 |30 |28 |28 |27 |24]|24]|23]27 2.8

(tHpr) EC #RftF—%

WIND RESOURCE MAF AT 70M FROM SATELLITE DATA

(HFT) ECHFREEEH

X 51.6 V7T hTF—HIZLAHEE~ 7 (HiE 70m)
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2) REEOHE

H—FIZ Tl b RO BV Ada,

LiZBaDRERZHTET 5,

(a) AEL{IAR

HEEIAHE R 2 B EI IR DO EFRTH D 2,000kW % &5, BEOHEEG 25 5.1.8 1
N —h—T % 5.1.7 1277,

#5.1.8 B HALEEE]

i 2V Ty 4R
o — X —EE 70m

NT S 65m

7 L— N 3

71 B ARG 2m/s

A T U KRG 25m/s

B OAEER 3 NS THRBLO BV Tamale (3B W TRJFEELZEA

. JRED

(M) FA Y ENERCON #

2000

1000 /

00

—_
Ly
=
=

ot ot (kKWW

|:| 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 2 3 4 5 &6 7 & 9 10 11 12 13 14 15 1a 17 18
wind speed (mfs)

(M) FA Y ENERCON #
X 5.1.7 2,000kW #&EED /T —F— 7

(b) HEEOHEML
JAEDFEERDOFHHIZH - TE, Bllllm SJREZ 0 — 7 —@ SITHRFE T 2 0ER D 5, B

EEIN 2mTHAEZ END, B —F—FI=65m IZBIT A FEHEHEIL, AdalZ T 6.5m/s, Tamale
\ZC5.5m/is £ %, Fo, BETFHEEH LV EH L RUERHER L EMBEELFE 51912717,
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#5.19 FEUERHBIR, FRRERE

JEGH H B3R FERERE (kWh)
(m/s) Ada Tamale Ada Tamale
0 0.0% 0.0% 0 0
1 3.7% 5.1% 0 0
2 6.9% 9.5% 0 0
3 9.4% 12.4% 6,208 8,171
4 11.1% 13.8% 46,499 58,015
5 11.7% 13.6% 106,490 124,038
6 11.4% 12.2% 200,201 214,404
7 10.5% 10.1% 311,643 302,211
8 9.0% 7.8% 407,930 352,772
9 7.4% 5.6% 485,574 368,795
10 5.8% 3.8% 518,887 340,872
11 4.3% 2.4% 507,555 284,026
12 3.1% 1.4% 446,853 209,779
13 2.1% 0.8% 320,187 124,192
14(?z5)kl 3.7% 1.3% 580,344 206,060
& &t 100.0% 100.0% 3,938,372 2,593,335

* IR 0D 18 B 45 AR I LR BR A V=V X (H/HO) 1/n ZA# A,

I

n T

Ada lZifFEFHIBECH D Z E0vBn=7, Tamale (ZHAEM T L L Tn=4 & L7,

R MBI -V aMmIC LD b oL LTRII LT,

(HiFT) FHAHEE

B SIFEIC L HRBEOHEEFEFRIX. AdalZ T 394 75 kWh, Tamale |2 259 5 kWh & 725 7=,
HEFHICHEF L7 EDO EREH 7173 1,800kW ThH D Z & 0v b, &A1 Ada 12T 25%. Tamale

12T 16.5% & 7> T 5,

NGO ENLHT—FIIBITOIRNBEEITRNOBENE SN HMFEHITTTH

<\ FEHOTFREMEITERV,

AR A L, R EE TS I ENEETH D,

(2) RAF VT ART I %)L

1) A A~ AOF| I

rvo~100fEE & %,

AR R MK
LinL7an s, BERITFHEENOOHEFTH L Z b, 41,

NA F~< ZGFEOHAFIEICIT, TRV —DEHEM NS, KBIL T, EFEREE BB5H0
Izt AR SR SN A, K 5.1.8 103 v AT R L —BHE IR OEKR ZR7T,
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NERBER « KRR

§ONECRBER - RFIAM -
P RIEIBERED

PONECREEM - RFIRM -
P RIEIE R

P ZEHEE O - BRABE

B Y/

NECREER « KA

PORECRBEM - RFIA

FE oW - BABEIEY) -

E Fa oW - BAFEREY) -

L&yt (ML)
MR (FZREERPE)

e R e KRERFEM - KRR - FE5HEE o9
—/Eékf-é ..................... P —.
e AR - AFIAH - fRBEIED
AR 2 H Ak, a7 24k
— AR e
IR IR EE AL |
— BRI TR
g B R
—747J“‘JZ>9‘*/HK .......
- ANERFEM - BRI
] = 25 14 BE £
RHma AR N Ny N
E AL SR A M AR B L_ﬁﬁf&/%% TR
X
P A Y R e
................. L e 1 R
""""""" [ o -7 V7 VR LIHHAHT
ﬁn%% %ﬁaw T8 ) — VIR s KETEEES -
O E~T
(HFT) NEDO A F~<vATHRJALE—EALTA KT v
X 5.1.8 /A A~ AT )L —EHELT OEHR

2) H—FTONA F~ AFEEDOER

77— Tl 1990 12 MME |2 & - T Tema £ Appolonia (23T, 73 A A ZAFE O X
OCTFELVANL—varravas b aEL TS, FHEREAPHI)E 2 2 V3RS E,
THEL AR L ERBRELE LTHERAT 2O Th o7, M5.1.9127 8y -7 MBI SR LF
—FH R 2=,
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Set-up Of The Bio-Power Project

d b Cooking |4 Biogas »| Gas Holder
Cowdung Bingas - ,|,
Digesters HARE
Human Excreta [
Y
¢ Compost pit
Local Grid
Farms
A4 v y y
Households Streetlights Social Centers Research
Laboratory

(HHT) MME, BIOGAS ELECTRIFICATION FOR RURAL APPLICATION: THE APPOLONIA EXPERIENCE
5.1.9 =X —F R

ZDVAT LTI 2 BEOREHICHELE S, IERK 1km O/N7 Y > RBMER S 4v, 21 HH | 2
RIN2, BERAT 1, BT ARUZ 1, RU 7 8—=28F FIH 1, HET 20 223 RHEI 0
ST, ZOFr Yy MIXYREERMIZ, A AT AHEES034kWh, 7 1 —E/LIE
$0.25/kWh, K57 ES0.48/kWh L E S 7z,

7nY s FOMBERIL, TELMEBONHES, FHEZESTZTOOERNE THLE > T
LESTZETHD, LIEB-T, 7ry=y MNIRIIFRERK ARV 72 Biogas-based toilet system
~NEHEIRDBPA SN TV o T,

INAFHAFEBIIT—FTICBOTHLEITHY %mﬂ%&&ﬁ@%é*&mszuylﬁ
MIEVFEIHFEENTWAELEWNWZIAN, NATHTARENRLER L T E=01I21E., HIZEBOIVE
ZWINIRYRENATZ DD ERETH D,

H—T NI A~ AFBEOFEL & 72 5 BERFEEDORNG RBEEMNEEIFEL, b
Z R U7 BS R T 2 AL 3B O RTREMEDN B, X 5.1.10 1Z B iR AL REBEDO T AT AXTH 5,
F7-. 510 H—F OFEBEEFRETY 2R,

BERBEEMRIIAR 11 77,000 h>ThD, LV ZFx VX —REREHET DL L, A
{bLHEOFEZ 20%., BREREEDOREEL FY 177G L T2 &=L ¥ —lFREIX
3,918,780GJ=10 fi& 8,800 J7 kWh & 72 %, Z UL 12 75 4,000kW DOIREEFTICH YT 5, LovL Z Ol
FEIIT—TR2EOETHY | BEVEFREZZET 2 &R OEEDENEIBRFATOEA
XREE L oD, BEMOENN - FHEMERE, ROEEEOR ERRETH L EBbhs,
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[ |0

[ @#zTvvvamm |

@ EEEA A LR -
Az
’ ﬂZ{b |:|:|:|:| | §
| [@29120>
‘d : Q
]

[@t—771—74)L5—]

[ ®v—92k7405— ]
|

KEFE Fy—TFoia

B A

Ak
(i@7k)

BAh

A

FHTEER
B - Bk
FH

(RIS EAE)
rE

(HAT) FAERER
X 5.1.10 BSHET 2R E S AT b
#5.1.10 H—FOFEEEFHEEY
. Residue Production
Crop Residue (1000ton)
Maize Cob 553
Oil Palm Shell 193
Paddy Rice Husk 19
Sorghum Husk 136
Millet Stalk 150
Ground nut Stalk 56
Total 1,107
(AT JCA, H—FEHBEMEHZ AN —~v A X —TFZ VHE (7
0y MEKRE - BARA) RAERSEE k16412 A
5. 2 PVEILO=Z—XEIVKREDBAREIL
5. 2. 1 WABEHIERBEIBICR-TEIIDORER

GPRS (2L % &, HIFEITRIEEESCHEE. © L THEIKSCHEREH K OfElR & o 7o a3t
—bEREXZDHHEEA 7T E LT, FMERFIEEILDOTZODORBEA 77 L L TREL X

nTnsg, Znbts

RERESRIZH L CTELAN ED X |

B L7295 2T, FEGFEZELRTIIUXWIT 220,
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5. 2. 2 AUy KREXFTTYYFPVOREN

BREDEVIIXYT HEE

$#%§Tm\t%%ﬁtﬁm(j #521 7V v RE[LL PVE M®%E®@w
77U v K (SHEP) 2L B &ALV L 7V v FEEDOESR | PVIC K 2 EX (SHS)
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# 533 ALEL 3MNICI T D EE iR & OERR R O B LR

Electrification Status of Educational & Health Facilities in the Northern Part

SUMMARY-UER EDUCATIONAL FACILITIES HEALTH FACILITIES
No.| District :r ':“' Jss | sss | voc Z’j Tertiary Afi‘t’"t CHPS | Clinic Hg::h Hosp. H[::‘:;' HRoesgp;. g:; I:'si
1|SUMMARY-NR 2013 354 37 3 3 2 3797 12 46 89 7 6 1 9 3
2lsummARY-UER | 719 | 218 | 22 2 2 | 2015 | 17 | 48 | 26 0 2 1 3 4
3|SUMMARY-UWR | 619 264 17 7 2 2 1858 30 5 50 5 3 1 ? 2
Total| 3351 836 76 12 7 6 7670 59 99 165 12 11 3 12 9
Electrified grid | 455 211 74| 12 7 6| 455 8| 22| 54 12 11 3l 10 9
Electrified PV 2| 144 1 1350 1 1| 28
Unelectrified 2894 481 0 0 0 0| 6320 50 66 83 0 0 0 2 0
%Unelectrified | 86%| 58%| 0%| 0%| 0%| 0%| 82%| 85%| 67%| 50%| 0%| 0%| 0%| 17%| 0%
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FEBERLHE TR E LIZREAEICBIT D PVEEOHEMKEIL. R 534D X 012705,
B, BEXTAI OFBIREEMZE L EFELTH D,

# 534 KREAEICEBIT D PVE

I

Community District R Total Num of | Demand | Totl |, ST | urior Chips ) Health e rota demand
egion Name (25W) business secondary Clinic  |center/health Staff house
name Name Population | Compounds o oty | (ssHs2sk || *eansY | compound - office
BCS,50W)
Bimbini West Mamprusi__|_Northern 138 14 100 7 100 0 [ 0 [ 0 0 200
Lampur__| West/Central Gonja | Northern 261 49 300 3 50 0 0 0 0 0 0 350
Langatire | West/Central Gonja | Northern 326 31 200 5 50 0 [ 0 [ 0 [ 250
Kakale | West/Central Gonja | Northern 350 30 200 7 100 0 [ 0 [ 0 [ 300
Bethlehem | West/Central Gonja | Northern 409 35 225 8 100 0 [ 0 [ 0 0 325
Kafulwurape | West/Central Gonja | Northern 465 83 525 4 50 0 [ 0 [ 0 [ 575
Butei West/Central Gonja | Northern 495 43 275 1 0 0 [ 0 [ 0 [ 275
Kananto | West/Central Gonja | Northern 506 50 325 13 200 0 [ 0 0 0 0 525
Kudani Saboba/Chereponi_|_Northern 549 87 550 19 300 0 [ 0 0 0 [ 850
Kokope __| West/Central Gonja | Northern 585 81 500 i1 200 0 0 0 [ 0 0 700
Yachadom Zabzugu/Tatale | Northern 872 109 675 30 500 1 0 0 0 1 4 1,925
Kpani Saboba/Chereponi_| Northern 957 83 525 8 100 0 [ 0 [ 0 [ 625
Sheini Zabzugu/Tatale | Northern 980 130 825 28 400 1 0 0 [ 0 3 1,775
Wenchiki | Saboba/Chereponi | Northern 1,131 168 1,050 17 250 1 0 0 1 1 7 2,750
Kandin Zabzugu/Tatale | Northern 1,142 170 1075 47 700 1 [ 0 1 0 6 3025
Kulkpaligu Zabzugu/Tatale | Northern 1,250 173 1075 23 350 1 [ 0 1 0 6 2675
Kpabuso | West/Central Gonja | Northern 1,443 378 2375 34 550 1 [ 0 [ 1 4 3675
Nahuyili Zabzugu/Tatale | Northern 1616 135 850 23 350 0 [ 0 [ 0 [ [ 1,200
Wapuli Saboba/Chereponi_|_Northern 1,695 291 1.825 40 600 1 0 0 1 0 6 1,250 3,675
Tamaligu Gushiegu/Karaga_| Northern 1,720 150 950 32 500 0 [ 0 [ 0 0 [ 1450
Sheri West/Central Gonja | Northern 1978 207 1,300 12 200 1 [ 0 [ 0 3 550 2,050
Busunu__| West/Central Gonja | Northern | 2572 576 3,600 27 400 1 [ 0 1 0 6 1,250 5,250
Mandari Bole Northern | 2,790 356 2225 41 600 1 [ 0 [ 0 3 550 3375
Duu West Mamprusi__| Northern | 4,500 57 350 32 500 1 [ 1 0 0 6 1,250 2,100
Kusawgu__| West/Central Gonja | Northern | _ 4848 175 1.100 41 600 1 0 0 1 0 6 1,250 2,950
Mpaha | West/Central Gonja | Northern | 7,000 711 4450 32 500 1 [ 0 1 1 7 1,450 6,400
Kpasenkpe West Mamprusi__| Northern | 14,200 498 3125 40 600 1 1 0 1 0 7 1,450 5,175
Vortkom Bawku East Upper East| _ 214 18 125 1 0 0 [ 0 [ 0 0 0 125
Kanjam Bawku East Upper East| 445 52 325 20 300 0 [ 0 [ 0 0 [ 625
Tanga Natinga Bawku East Upper East| 600 78 500 79 1,200 1 [ 1 0 1 7 1,450 3,150
Sumaduri Garu Tempane | Upper East| 738 200 1.250 23 350 0 0 0 1 0 3 700 2,300
Zongoyire Bawku East Upper East| 768 33 200 29 400 0 [ 0 [ 0 [ [ 600
Goriga Bawku East Upper East| 1,198 105 650 168 2,500 0 [ 1 [ 0 3 700 3850
Apodabogo Garu Tempane | Upper East| 1247 228 1425 23 350 0 [ 0 [ 0 [ [ 1,775
Duuri Garu Tempane | Upper East| 2,000 122 775 39 600 0 [ 0 [ 0 [ [ 1,375
Bugri Natinga | Garu Tempane | Upper East| _ 2,122 183 1.150 145 2150 2 [ 2 [ 1 13 2,700 6,000
Windnaba Garu Tempane | Upper East| 3,000 160 1,000 66 1,000 0 [ 1 0 0 3 700 2,700
Bi‘fp:ﬂ:fe Garu Tempane | Upper East| 5209 875 . 90 1,400 0 0 1 0 1 4 900 7,775
Kongo Jirapa/Nandom | Upper West| 223 19 125 [ 200 0 [ 0 0 0 [ [ 325
Ghelle Sissala Upper West| 229 17 100 13 200 0 [ 0 [ 0 [ [ 300
Banu Sissala Upper West| 253 36 225 3 50 1 0 0 [ 0 3 550 825
Wasai Sissala Upper West| __ 325 21 125 12 200 0 0 0 [ 0 [ [ 325
Wuru Sissala Upper West| 370 32 200 1 0 0 [ 0 [ 0 [ 0 200
Puzene Sissala Upper West| 611 30 200 5 50 0 [ 0 0 0 [ [ 250
Bichemboi Sissala Upper West| 646 56 350 9 100 1 0 0 [ 0 3 550 1,000
Duwie Sissala Upper West| 759 75 475 25 350 0 [ 0 [ 0 [ 0 825
Kogle Jirapa/Nandom | Upper West| 839 92 575 32 500 1 [ 0 [ 0 3 550 1,625
Ketuo Jirapa/Nandom | Upper West| 960 102 650 56 850 1 [ 0 1 0 6 1,250 2,750
Dasima Sissala Upper West| 982 189 1.175 42 650 1 [ 0 [ 0 3 550 2375
Kulkpong Wa Upper West| 1455 94 600 26 400 0 1 0 o 0 1 200 1,200
Buo Sissala Upper West| 2,100 90 31 500 1 1 0 0 4 750 1,825
* Demand for public facilities: 250W@JSS + 100W@CHIPS compound + 40(.W@Clmlc + 400W@Health center + 100W@Governmental ofﬂce + 100W@staff house

(HPT) AR R

5. 3. 4 BHEEETEOER (V) v FEIL)

HERGRE I, Aft 1207 Y v REAE S BALRLE O IR I-CR AR 22 E o5 — 4
ZNE L, LLAnS, SEOHEDAA NA 77U v K PVHETHL-H7Y v NE
EATE DY F DD 72 2 ki%ﬁ%ﬁ@@IﬁADﬁi%mk@%%%ﬁ@AD%Lmz
AN&L 1,000 ABLFDOANAD 91.74% Th DM EEZ KRBT 272DIIIA+0ThD, 2O &ER
FAICEWT, LT Oar& 3 L7,

(1) REMFRIZBIT D7V v NELTF

T —HNATN—TT 4 Ay a  AlBNT, ZFERELRICOWVWTEIZELZELNIZHED S
B 100%3 L 90%DFEDEA I TV D &5 FEBLFEMN 2 BIE Z RO T 32%TH D |
7V RELHURIZ B W T HFEDO WD RCEREOFHEIRIAN VLY, FERELPEAL
TWeWnWbDEEX LD,
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#53.51CKEL., 7V v FELB X PV E Lz 317 5 B RS OF 3 3s L O R
R, ZHUCKDEA U v RE(LHIEKIZ %w(%%%%?yﬁ A A ATy
AR AERZ HEOTHEY, OB MIIZNZEER L TWRNWZ ERand, £, Fl
AR b A« A7 70 v RIS HICKRERZARITE V-, LS ORRE TIZA 7 ) v

RE ST HIRIC W C b K72 R E M E OB LR N 2 & 3R T & 5,

#£5.3.5 ALE 3 M I B EALELE OF] R

Unelectrified Electrified on grid Electrified off-grid
applispcelonneauainiuse N |Penetration B N |Penetration et N |Penetration LIS
of use of use of use

Small colour tv 4 0% 5 14 7% 342 5 1% 2.3
Big colour tv 9 1% 29| 43 22% 395 9 3% 1.9
Black and White tv 17 2% 22 21 11% 3.41| 23 7% 3.5
VCR 11 1% 3.2 30 15% 2.71| 15 4% 24
Radio 563 66% 5.9| 96 48% 4.52| 225 64% 5
Radio cassette player 401 47% 4.2| 123 62% 4.35| 185 52% 3.7
Small refrigerator 1 0% 6] 20 10% 16.2] 3 1% 12
Big Refrigerator 0 0% 0| 12 6% 15.09| 2 1% 8
Small freezer 0 0% 0] 6 3% 17.2] 0 0% 0
Big Freezer 0 0% 0 5 3% 17 1 0% 24
Cell phone charger 3 0% 24| 7 4% 1714, 0 0% 0
Incadescent lights 3 0% 3| 107 54% 81| 8 2% 8
Flourescent lights 2 0% 7.5/ 50 25% 8.8 60 17% 7.6
Fan 7 1% 2.6/ 55 28% 54| 8 2% 2.8
Flash light 453 53% 53 91 46% 3.8| 328 93% 3.4
Sewing machine 1 0% of 1 1% [ 0% 0
Electric iron 1 0% 0 28 14% 1 4 1% 1
Coil heater 0 0% o[ 19 10% 16| 2 1% 1.2
Table-top single burner cooker 0 0% of o 0% o o 0% 0
4 burner electric cooker 0 0% 0 0 0% 0l 0 0% 0
Total No. of Respondents 859 200 3563

(HiFT) AR

Fo 7V REIFRDI G, AV FEa—%ToltkiR TEEICZ Y v RhboES % FIH
LTW5 156 ZREICOWTHr &30 L7, B ORI RS RAfER-D, 22 TiEe
7V REFEDS G, | ZFEHIVEHNLE RS OBEBICERELE T, RER

(Diversityfactor=0 5) %#I‘HZ)’ CICR VYN RFROFE (W) 2EH L, £7-, £53.5

{@% WA ZSEIC LT, BHBEZEE LE (X 53.68MR) ¥, 17 —7 L R
ORRIZEY A7) v RE 45%@( 1L PV EL L HER L CFEE LT 107TW & FTFEHEITR X <
2%,

Bk, HELRN 20%LL FOBLREIZOWTIE, —BRANCEA SN D & O TIEARW & OHW S, itmm
AN ONWTIIELEY :iéﬁ%#—ﬁ%fﬁﬁwt% I IRA AL TN (I y FLa—F—3i
AN TE D), Fio, BILEGEOBADOREEITONTIE, BEL TR,
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536 KREBEFEBEOA 7V v RENE

(col-fa\:r) _| VCRR/ Radio Radio [Incandesc| Flourresc Fan
) VCD cassette | cassette | ent light | ent light . . Total
: big Diversity Capacity
Ca?\f\‘/‘)"ty 77 13 15 15 40 18 55 | factor | ")
Number| 0.29 0.21 0.88 0.88 3.08 0.76 0.46
Su(bvtvc;tal 22.7 2.7 133 133 123.3 13.7 25.0 0.5 107.0
Usage Total demand
hour 3.95 2.71 435 435 8.1 8.8 54 (KWh)
Annual
Demand 32.7 2.6 21.1 21.1 364.6 441 493 535.6
(kWh)

(HFT) FHAEE R

L7=Mo T, BFEBRED 32%I2 107.0W 2200072600, UFEMNEOBERKEL D, B,
AHE 1,000 ALLFOREDRENFRBIZOWTIX, TOXZIWENDNENZ L E2EELT, &
BORRETA 7T 4 kB ED SOkWh/H D 80% (FE[E] 480kWh) &9 %,

(2) BFEMRICBTH27 Y v NELF

PRI D OB, 1 &7V 20kW (8 REFIEER TH[M 58,400kWh) DOEh /) % i i~ 2 Boai
¥ET (Grain mill) 1$27°V v ROBHEFAT L7720, A7V v FROBBFEL LTETHEIC
ANZRTHUT R B2, T PV EBUME L ORERFEOE N LTHT NS, 7V v R
BALAYE 116 @ERTOBIERFTO 5 6. 31 (27%) BNELSNTND,

AR T = N EAT o7 )y FEALRE MR IR PTER <) 13, & T 22 M H 523,
FE L i LTl LT 2B S ofE D 70, Ak, RIS OV THREOES BT
AT O WMBENH D05, MR OT —Z By (B2 WIFEN) 72, I 2 TIEESERGN T &
< BEERFRIIMEBNCBR DN & & L, REROEmEZTESTL 2L &7 5,

FEE L FRRIC, Bk TR S TV 2 BB O A FH 2 Mis BT L TRERZ DNT
BH U RS, 1957W75>J?i’36’37‘£ﬁ%ﬁm;5%0) RELe D (53T, k. HBLEN 10%%
TE2ERMITEEBL TR, £, FREEFEMKIZ, AD 1,000 ALLTFOF % OREFEHE
FEFXIZOWTIE, RELFREFR UK ENED ER%E T4 7 74 k&) &0 50kWh/H O
80% (4E[#] 480kWh) &3 %,
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#5377 PEEGKOT Y v NELE

General - . Hair

. Drinking | Tailor/ . . Cap. for
Capacity || goods/ N salon/ Repair Guest Mosuque/ Avarage Total Div. 1
[ drug bar/glto seamstre barber shop house Others church Total Cap.(W) | Cap.(W) | factor commeral
brewing ss al (W)
store shop
Num. of facilities 3 2 2 4 2 1 3 5 22
Big freezer 180 1 1 2 4 32.7
Incand. light 40 2 19 1 1 2 4 29 52.7
Flours. light 18 2 2 2 6 3 2 21 38 31.1 391.3 0.5 195.7
Fan 55 1 7 1 3 2 25 39 97.5
Hair dryer 1300 3 3 177.3
. Total
Big Incandesc| Flourresc . ota
freezer | ent light | ent light Fan Hair dryer| demand
¢ ¢ (kWh)
Capacit
Pasttyl" 180 40 18 55 750
W)
Average
& 32.7 52.7 31.1 97.5 177.3
cap. (W)
Usage 7155
&1 170 8.1 8.8 54 | 1.00
hour
Annual
Demand | 202.9 155.8 99.9 192.2 64.7
(kWh)

(HPT) AR

Tz, BEEMPT AR EEmMROA 7Y v RELFIL 31%THY ., 2 B PR RE
NEEENTT-H DN, YEAEOFEERE L 725,

(3) AFHiz%ko PV ELEE

INFEFRIZOWTIE, BILOFEEE & HIZ, MHRERDIHDOENBORPNEEET LVERET
HECEELRD, BEEHAE CIIEE-Z U OERNOT —2 B ELN T W=, DL
Tt CAEEHRDOBLETT VOREEITH 1=,

. B ik
B D 9 BH/ANVFER (Primary School) 12 2W Tk, HEGHEOHKFE 1207V v NE
{ERTPEIC BT D EAEFRITED 1.9% (£541) THY ., FBORMIZ HIUR TITE %21k
wa@wkw FEELE L UIBE LR, FERIZOWTIE, SHBBERIICELED B
TWS EE L, £ 0T PV EL L RRICHAREOE E L TRFNZ1T O,

R O BB, 18W OEEAT %2 SEITB XU 7 —FT L EDFEE 7TW 255 L T
221W. ZAUTRER 50%% 5T 72 110.5W 2R R E S5, £7-. EHEITIRBAOR A
HF 2 4 BFR & U CRIFE LT, 4R 321.3kWh & 72 o 72,

. ERR

EREI L, TORTEET LI ENBOREREL LTHLH72D, HIEOFK/NI D5
?ﬁmﬁ%kLT&d%ﬁﬁo%@%Eﬂﬁiﬁs38_r¢;9 . BEEtREIC IS
STz 3 MERE OFERI D, 2782W L7 s, F-, EHEEHOBICBIHAOK@NK 2 4 B
il LCTWbd, 723, CHIPS 2 /N7 ROBMBAEREIL 7D 139.1W L35,
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Z DL DL
DHH 89.7% (&

F DML

ERAVAE SN

#53.8 [EFiaR

D7V BT

(For 3 |Big clour]| B.ig Incandes Floursce
e refrigeral cent . Fan
facilities)) TV . nt light
tor light Div. Total
Capacity| " | Capacity
W) 77 130 40 18 55 Factor w)
Total |4 2 16 | 14 8
number
Capacity
for 1 25.7 86.7 213.3 84.0 146.7 0.5 278.2
facility(W)
Usage Total demand
hour 3.95 16.2 4 4 54 (KWh)
Annual
Demand | 37.0 5125 3115 122.6 289.1 1,272.7
(kWh)

(AT FRAR TRk

&F

AX

39

fiE%) 23F

wbxtge & Lz,

(4) A7V v FELFE

(RRLS SR

AL CREA

*

HhEEE Iz OV TIE, BEGt

BlLShTEY, BORIIC
BT EDOHRL

AR O R, BUT BIFR ARk
LTI TN D Z &3

 RER LTS,

AR & LT RERE DA 7Y v RER
. PVELFEEL EE->TWD,

53.9 REAEIC

BIDH7Y v NEATFE

(Governmental Office)

EE T

1. FS5390 L9z

Demand HH Demand for | - Num. of | Demand for |30, gomangl|  gunior Health Demand oy
Community District Region Name| Num of | (70700 ouy. [Num. of arainf grain miling | - other | business ent | (5 CERAAY SR Chips Ginio |centerhoalth] Governmentall - public || Total demand|
name Name Gompounds w milling | (20000027%)|  business | (195.7a31%) | ' PSS | compound st office facilties W)
w) entiti W) *
Bimbini West Mamprusi Northern 14 479 0 0 7 425 425 0 0 0 0 0 0 904
Lampur. West/Central Gonja | Northern 49 1678 0 0 3 182 182 0 0 0 0 0 0 1,860
Langatire West/Central Gonja | Northern 31 1.061 1 5,400 4 243 5,643 0 0 0 0 0 0 6,704
Kakale West/Central Gonja | Northern 30 1,027 1 5400 6 364 5,764 0 0 0 0 0 0 6,791
Bethlehem | West/Central Gonja | Northern 35 1,198 2 10,800 6 364 11,164 [ [ 0 0 [ 0 12,362
Kafulwurape | West/Central Gonja | Northern 83 2,842 1 5,400 3 182 5,582 0 0 0 0 0 0 8,424
Butei West/Central Gonja | Northern 43 1472 1 5,400 0 0 5,400 0 0 0 0 0 0 6,872
Kananto | West/Central Gonja | Northern 50 1712 1 5400 12 728 6.128 0 0 0 0 0 0 7,840
Kudani Saboba/Chereponi_| Northern 87 2979 6 32,400 13 789 33,189 0 [ 0 0 [ 0 36.168
Kokope West/Central Gonja | Northern 81 2773 3 16,200 8 485 16,685 0 0 0 0 0 0 19,459
Yachadom Zabzugu/Tatale Northern 109 3,732 12 64,800 18 1,092 65,892 1 0 0 0 1 218 69,842
Saboba/Chereponi | Northern 83 2842 1 5400 7 425 5825 [ 0 0 0 0 0 8,667
Zabzugu/Tatale | Northern 130 4451 6 32,400 22 1,335 33,735 1 [ [ 0 0 111 38,296
Wenchiki Saboba/Chereponi_| Northern 168 5,752 4 21,600 13 789 22,389 1 0 0 1 1 496 28,637
Kandin Zabzugu/Tatale Northern 170 5,821 0 0 47 2,851 2,851 1 0 0 1 0 389 9,061
Kulkpaligu Zabzugu/Tatale | Northern 173 5924 5 27,000 18 1,092 28,092 1 [ 0 1 0 389 34,404
Kpabuso | West/Gentral Gonja | Northern 378 12,943 7 37.800 27 1,638 39.438 1 [ 0 0 1 218 52,598
Nahuyili Zabzugu/Tatale Northern 135 4,622 4 21,600 19 1,153 22,753 0 0 0 0 0 0 27,375
Wapuli Saboba/Chereponi_| Northern 291 9,964 5 27,000 35 2,123 29,123 1 0 0 1 0 389 39,476
Tamaligu Gushiegu/Karaga Northern 150 5,136 3 16,200 29 1,759 17,959 0 0 0 0 0 0 23,095
Sheri West/Central Gonja | Northern 207 7,088 4 21,600 8 485 22,085 1 0 0 0 0 11 29,284
Busunu__| West/Central Gonja | Northern 576 19,722 2 10,800 25 1517 12317 1 [ 0 1 0 389 32,428
Mandari Bole Northern 356 12,189 4 21,600 37 2245 23,845 1 0 0 0 0 111 36,145
Duu West Mamprusi Northern 57 1952 7 37,800 25 1517 39,317 1 0 1 0 0 389 41,657
Kusawgu | West/Central Gonja | Northern 175 5992 10 54,000 31 1,881 55,881 1 0 0 1 0 389 62,261
Mpaha West/Central Gonja | Northern 711 24,345 0 [ 32 1,941 1,941 1 [ 0 1 1 496 26,782
Kpasenkpe West Mamprusi Northern 498 17,052 8 43,200 32 1,941 45,141 1 1 0 1 0 528 62,721
Vortkom Bawku East Upper East 18 616 1 5,400 0 0 5,400 0 0 0 0 0 0 6,016
Kanjam Bawku East Upper East 52 1,780 1 5400 19 1.153 6,553 0 [ 0 0 0 0 8,333
Tanga Natinga Bawku East Upper East 78 2671 3 16,200 76 4611 20811 1 [ 1 0 1 496 23977
Sumaduri Garu Tempane Upper East 200 6,848 3 16,200 20 1,213 17.413 0 0 0 1 0 278 24,540
Zongoyire Bawku East Upper East 33 1,130 4 21,600 25 1517 23,117 0 0 0 0 0 0 24,247
Goriga Bawku East Upper East| 105 3595 3 16.200 165 10,010 26.210 [ 0 1 0 0 278 30,083
Apodabogo Garu Tempane | Upper East| 228 7.807 5 27,000 18 1,092 28,092 [ [ 0 0 0 0 35,899
Duuri Garu Tempane | Upper East| 122 4177 7 37.800 32 1,941 39.741 [ [ 0 0 0 0 43919
Bugri Natinga Garu Tempane Upper East 183 6,266 15 81,000 130 7.887 88,887 2 0 2 0 1 884 96,037
Windnaba Garu Tempane Upper East 160 5478 5 27,000 61 3,701 30,701 0 0 1 0 0 278 36,457
Bas Yonde | Garu Tempane | Upper East| 875 . 8 43200 82 4975 | 48175 0 0 1 0 1 385 78520
Kongo Jirapa/Nandom Upper West 19 651 1 5,400 10 607 6,007 0 0 0 0 0 0 6,657
Gbelle Sissala Upper West 17 582 1 5400 12 728 6.128 0 0 0 0 0 0 6710
Banu Sissala Upper West 36 1,233 2 10,800 1 61 10,861 1 [ 0 0 0 11 12,204
Wasai Sissala Upper West 21 719 2 10,800 10 607 11,407 0 0 0 0 0 0 12,126
Wuru Sissala Upper West 32 1.096 1 5,400 0 0 5,400 0 0 0 0 0 0 6,496
Puzene Sissala Upper West 30 1,027 3 16.200 2 121 16.321 0 [ 0 0 0 0 17,349
Bichemboi Sissala Upper West 56 1,917 2 10,800 7 425 11,225 1 [ 0 0 0 11 13,253
Duwie Sissala Upper West 75 2,568 1 5,400 24 1,456 6,856 0 0 0 0 0 0 9.424
Kogle Jirapa/Nandom Upper West 92 3.150 1 5400 31 1.881 7.281 1 0 0 0 0 111 10,541
Ketuo Jirapa/Nandom | Upper West| 102 3492 2 10,800 54 3276 14,076 1 [ 0 1 0 389 17,957
Dasima Sissala Upper West| 189 6471 3 16.200 39 2,366 18,566 1 [ 0 0 [ 111 25,148
Kulkpong Wa Upper West 94 3219 3 16.200 23 1,395 17,595 [ 1 0 0 0 139 20,953
Buo Sissala Upper West 90 3,082 4 21,600 27 1,638 23,238 1 1 0 0 0 250 26,569
* Demand for public facilities: 110.5W@JSS + 139.1W@CHIPS compound + 278.2W@Clinic + 278.2W@Health center + 107.0W@Governmental office

(P
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5. 3. 5 AO#EHHILLDEHFE

ERET DITHIZ-> TE, "R ET DR, FEMERS L OCRBOEDP R E
HEICEIDBEOLN TV DIHE, AR EZ T A =2 L LEFELRATL2 2L TE 508,
BALRTESREBR PSSV TT — 2 I3 I AFTE TRV OR RN TH %,

IO, ANOFEH L) FEABMBEOICENT 5 FEEZRT, B, ARETHRARS FiEESH <
FTHHED PV FEOMEA I 72 DI HITON D b DT, EEOEIZH - > Tl

EOGESCHE LR T HIVNERDH D Z LICHE SN, 72, A0 & OB N TIE, M
NG e KRBT Z D0te 7o, JRAZBRT 2 —REHETRBEL T 5

I BHT=o T, T =B AT 4 AH v a7 —TEIC L HER_REOMREZ D
ZLICEoT, RO T—FIEEEDOH D 30 MG ExIG L Lic, SiTich o> T, E&EEED
EW%%ELT\M%K%@LtOﬁiin\M%ﬁ%ﬁ%@AD\%Eﬁ%i@%%ﬁ%ﬁ\

B R AR Z R~ T,

#5310 A0 EFEERH EEimxE. B ORI OREM%

Community . District Total Num. of T‘.Jtal Junior Chips - Health Total health||Government]
Region Name . Compound|| business || secondary Clinic center/ -
name Name Population < entity school compound health post facility al office

Bimbini Northern West Mamprusi 138 14 7 0) 0 0 0 0) 0
Bethlehem Northern West/Central Gonja 409 35| 8| 0) 0 0 0 0) 0
Kananto Northern West/Central Gonja 506 50) 13" 0) 0 0 0 0] 0
Kpenteng Northern Bunkpurugu Yunyoo 776 110 108" 1 0 0 0 0| 0|
Mangol Northern Bunkpurugu Yunyoo 900 100 136" 0f 0 0 1 1 0|
Demon Northern Saboba/Chereponi 1022 96 53 1 0 0 0 0) 1
Sabare Northern Zabzugu/Tatale 1078 143 26 1 1 0 0 1 0
Wenchiki Northern Saboba/Chereponi 1131 168 15| 1 0 0 1 1 1
Kandin Northern Zabzugu/Tatale 1142 170 47, 1 0 0 1 1 0
Kpabuso Northern West/Central Gonja 1443 37d 34 1 0 0 0 0| 1
Binde Northern Bunkpurugu Yunyoo 1579 162 196} 1 0 0 1 1 6
Jimbale Northern Bunkpurugu Yunyoo 1590 137, 102] 1 0 1 0 1 0
Tamaligu Northern Gushiegu/Karaga 1720 150 32 0) 0 0 0 0 0
Kusawgu Northern West/Central Gonja 4848 175 41 1 0 0 1 1 0
Tatale Northern Zabzugu/Tatale 6100 526] 10| 1 0 0 1 1 1
Yapei Northern West/Central Gonja 6524 640 80 2 0 0 1 1 1
Bunkpurugu Northern Bunkpurugu Yunyoo 12000 700 1038 3 0 2 1 3| 5
Kambatiak Northern Bunkpurugu Yunyoo 22008 621 317 1 0 1 0 1 0|
Vortkom Upper East Bawku East 214 18| 1 0| 0 0 0 0| 0|
Goriga Upper East Bawku East 1198 105-| 168 0| 0 1 0 1 0
Sarabogo Upper East Bawku East 2308 199” 5" 0| 1 0 0 1 0
Bongo Upper East Bongo 4787 413] 323 3 0 2 0 2| 0
Pusiga Upper East Garu Tempane 6823 589 187] :il 0 0 1 1 2
Paga Upper East Kasena Nankane 7819 675 244 1 0 0 0 0| 0|
Kongo Upper West Jirapa/Nandom 223 1g|| 11 0| 0 0 0 0| 0
Kogle Upper West Jirapa/Nandom 839 92J 32) 1 0 0 0 0| 0|
Buo Upper West Sissala 2100 90 31 1 1 0 0 1 0|
Nadowli Upper West Jirapa/Nandom 3882 437 94 3 0 0 1 1 13
Fielmo Upper West Sissala 6074 398 88 2-| 0 0 1 1 1
Wechau Upper West Wa 13341 1346| 36| 1l 0 0 1 1 0

(HiFT) AR
(1) AR EFEEREK

A EFBBICOWTIE, BERDLIL TV DT — X TIEIMNBNC K DB 2ER R b ad-o 1
=, LTy KR AR @ 0.09 & L%,
N;=0.09 x P Z I, Ny : FEH. P: fHEAD)
X 5.3.5 75 53.712, MAlo AND & FEEE R~

% Kambatiak 3 X U8 Bunkpurugu ® 7 — Z (ZEE L TV 720,
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(2) NP &PE3EMRRE

ANBA EFEEMRICOVT S, FERBEFHEIC 3 NMTRERENR OGNV, AAD 0.025
REEREE Uiz, 7ok, K 53824t 3 MEF D, £ LT 5397005 5.3.1112, JHBID
INERNHE 35S T

Np=0.025xP (ZZ1C. Np : pg¥tisk%. P: A% AD)

Num. of business
entity for 3 Regions
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Num. of business
entity at Upper Est.
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Fo, EEMKO O HLEFERGATIC OV T, AR 0.0021 & L7, X 53121 A0 & 2aH
AT D BfR & T,

Ng=0.0021 x P (Z ZIZ, Ng : BJEEG O, P F¥%EAD)

Number of grain mill

R=0.56
0 5000 10000 15000 20000 25000

pupulation
(HHAT) FRAEIER
5312 AR LEHAMKATEOBR ELE 3 1)
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(3) A\ &Sk

o HHEM:
15,

o  [EFEfER : A0 1,000 ALLEORTEIZHOWT 18

o  FODOMDAINFR T —

A H 1,000-5,000 ADOFEZIZHOWTIL 1 f

7=y 7 T 5%,

PR E S S/ N AYIN

f&i T

AR5

n=-7r‘

5,000 NLL EDORPEIZ 1 2 & &

FrE3 5, 2B, FhESRERSE L
72K Clx CHIPS =2 o237 v ROHBE D= AKEHT Wi,
BT~ IVAE L H—,

ZEBEL., ANHO5,000 ALLETI@ERFTET D,

5. 3. 6 EEHEEHRDOELD

;ﬂif \—L’\f\_
B) IR, i

EEAEFEOREE LV LD EE, £ 5311 ISR E ) HikE 725
NANLENigR EHEET D FiELE2ER 5312 1277,

#5311 FTEREFE (ISEEs 025 4)
eI PV &1t A7V v Nk
e 25W X FRELX 20% 107.0W X F 2k X32%
HE S/ ?g;iﬂfﬁig 195.7W X i i % X 31%
BT EEET 20,000W X fiti 5% £x X 27%
H R 250W X Jili ez 3 110.5W X fiti g% %
mii%ii— 400W X figkdk (AWERE. HEHETe) | 2782W X fEakdk
CHIPS =22/ 7 > R | 100W X fifi s £% 1wrwxm it
*7 4 A 100W X fifi 3% % 107.0W X i g% %
100W X 3 X (J)=y9) «avatvh-$) +100W
X1X (CHIPS 2/~ wv/h %) + .
AAITATA | oowx3x (hEERE) +100Wx1x | BT
(A7 1 2%%)
(HFT) A fERk
#53.12 ANADDEMEREEHETE T D H1E
KB Jiti 5% s OB EFE (P AQ)
Fz Ny=0.09 x P
GHES Ng=0.025x P
BT Ng=0.0021 x P
A A 1,000 -5000 ADOFEIZDWTIE 1 AT, 5000 ALLEOFEIZ
L2 & T e 35,
s0=y7 A B 1,000 NLLEOFFEIZOWT 1 ERTE T 5
~NIVAE B — ’ °
CHIPS = /37 v K | ZEET
*7 4 A AH 5000 ALLETIERTE T 5,
(HiAT) A ERk
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5. 4 #F25)y KR -F275)y FOEHRDIT

5. 4. 1 #2H9)yFrFhoO77O0—F

(1) A7V v FEEHIEERTE DS 275

H—FTlE, HIFEIL SHEP I L W #ED STV 528, SHEP HIRZS, FHE (Plan) &9 X
D%, T LAEMEFTORE (Selection) THDHZ b, FEHEE, HGFEIET LI~ A X —
T UIFELRVE VS THBE TIERY, 29 LIERREZ#EA, AE07 ey =2 F TR
D3IOOTTa—FnbA 7y REGERMHIERO®RE 237,

1) BEHT 7 o—F

Fr 70y REaRANEAT7 7Y v RELIA MO ZITU, ﬁyﬁuyFﬁ%m&%ﬁ
BIBET D, B, A7V y NEZ X MIBET OMNEOMESCTFEICIV RE<ERLZ
EIND, BEBICITEROA 7Y v RELEEZ S & ’*”ﬁé?‘éﬁ%#é@é 7272 LBIRE S Gl
ZD X5 e BALFHEIAFIE LigWiz o, AR T 2RFHEOEIZ B\ WL, BEEROMES
BTV IMEET AV ERB LT, BEaXA NOREEITIZEE LT, Ok, F
Y7 Uy B U 7T OREICBNTIE, BREVT 7' 12 —F LISMIHERIZIKRD 2 >OT 7o —
FHHE L.

2) BT o —F
SHEP O Ji$Hc S & . BEROBLEMRS S 20km LN, 407V v RERHEE & 45,

3) MERT 7 e —F

— X EBROKRE ., B, BEMTESOWHOSMEL2EE L T, 33kVEEALEITICBWT
TZEER 50km LAN. 11KV BREHAZEBATICEHB VLTI, B8 30km UUNIZ A > 7Y » REfiHk & L
7o EFEUTRLUEBORE . WEMT 7o —F O#iE X 5.4.1 12777,

Map of Northern Part in Ghana

(HiFT) AR Rk
X 541 BER. WEKT Sa—FICL A4 v SRS
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(2) A7V v P&l 2 NORESE

Fo 7Yy RCEITABEED A FNETEICOWTIZ.SHEP D L H X —4 v k&7 BT
FEEN L., TORPICHHFEITEL LV BFRFORNEEZRBE LARY) HBELE, ¥—4F v b
LR AR T TR BEBOBFICHHETONELZETIEESE WS, —OoDFr—2 %8

EL (X54258),

BALORFMED RO, BIETIX, =7y NERDIMNERLTNTXTOaX hxaHT %
Ixt LT, $%ETIX %% HLETONENET 2 REERERO 2 A N EWEICHET S
ZLiI D, 2o, EPICHLMEZRB LRWGEE] 1T Tidl ffféﬁ%%é
TETIDHAE] OFB, ZREOHEHLT Z & TRIERERO 2 A A Z I

ZEMA[EEL T2 D,

WERRBL ) Hrax Bl FE R

S——o——

BHOREEZFZEA L2VWEE (SHEP FH24)

B e Hrax Bl AR

BT D22 TEILT D56

(HPT) AR
542 Fo 70y RELET NV

BB, TA 7V A7)V aRX ML TOHEABZEE LT,

1) f=v /LA
(a) BLEEMOBRR = A N (MEHE, EWE. BE%)

= A ME, KL CEERERM (WERER, SEXFYE) O L9 ICRERDIERIC
T bo L RERERM ElEMLES, RERER, BREXFYE) O L2 ITHEOHR
BUZ R Db DI L THRE L, FREBE LT,
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b) Sr=Fazxkr

@ A T FrRaRX b, EEER A, BREHE, EE -

(3) BAmBEETIE

EEEH

TERR LI EREEE T LO~QD a A h &2 X—R |2, HEFAEOKERENOBEL - O0M%E D &
WAL 3 M B OIEENTED 2 A N2 RE LT, EEFEET VOMMIZE 541, 2 X FFHEDOT
DDESLMEITER 542D LB L5,

541 FEEFEET L (A7 vy RERPETERR)
A IERE R F7 7w R F AN
FE 1 25WX10 5 (BCSFIMA) FE:107TWX10 7
(££R8 23kWh X 10 &) (4R 480kWh X 10 )
PEZE  S50W X3 8 (BCS FIl ) FE3E : 195.7W X3 #if
S A s 0 (£EF4] 40kWh X 3 #F) (££[8] 480kWh X 3 #F)
ﬁﬁ(%/u foo )/\)CD (10009)1\;:3%%@ e L BUHPT-72 L
212 JUV=v7 7L 7 V=v7 2L
mH ISS: 7L ISS: 7L
FT7 4R L FT 4R TRl
AR TNTA L AR TNTA L
SOKVA ZEZR 0% : 1
FER 1 25WX40 F (BCSFIH) FE : 107TW X 60 &
(4£ 23kWh X 40 7) (4£R 535.6kWh X 60 )
PA% : SOWX 13 %F (BCS FIA) FE3E 0 195.7W X 15 #F
(48 40kWh X 13 #F) (4£F4 715.5kWh X 15 )
50W X3 #f (SHS)
(£ 56kWh X 3 #f) ~
LY — (D) 7.55% BT 72 L BUHFT + 20,000W X 1
(AF12000 A) | (1000 ALLE 5000 A (4Ff# 58,400kWh 1)
SR TE DEL) 7V =v7 1 400WX1 7V =y 7 1 280WX1
(4Ef 381kWh X 1 ) (F£[1 1,272.7kWh X 1)
JSS : 250W X 1 JSS : 110.5W X 1
(4E[#] 277kWh X 1 §F) (#£/ 321.3kWhX 1)
A7 4 & 100W X 1 A7 4 A 107TW X1
(4E% 100kWh X 1 ) (#£[ 535.6kWh X 1)
AB TN A 100W X T AB Sy TNTA 72 L
(4E[%] 106kWh X 7 §F) S0kVA EJEZR O - 1
FE : 25WX100 F (BCS M) FRE : 107TW X150 &
(£ 23kWh X 100 F) (#£ 535.6kWh X 150 )
FAZE 1 SOWX318F (BCSHIMA) FA% 1 195.7W X 38 F
(42 40kWh X 31 #F) (4ER# 715.5kWh X 38 BF)
50W X 6 & (SHS)
(4E#) 56kWh X 6 #F) ~
LT H—2 () 0.71% BT 72 L BLFT  20,000W X 2 #F
(AFI5000 A) | (5000 ALL AT (4] 58,400kWh<2)
£ 4 7V =7 :400WX1 7V =v7 :280WX1
(4£[%] 381kWh X 1 ) (#£/ 1,272.7kWh X 1)
JSS : 250W X2 JSS : 110.5W X2

(££R5 277kWh X 2 #F)
F7 4 A 100WX 1

(4ER% 100kWh X 1 &)
R B TN A 100W X 10

(FEF# 106kWh X 10 &)

(£ 321.3kWh X 2)
F7 4 A 10TWX 1

(£EFH 535.6kWh X 1)
AB TN A IR L
SOkVA ZJEERO%L - 2

k BEROEIL, 50kW (50,000W) Z L1 oFToHEx 5,

(HiFT) AR
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#542 aXHEOEOOESM

i FH A4 30 4

AT T URAER | A=y La X D 2%
7 AR 12%

F+-3 8%

F2¥ s 1 F/L=9,000 &5 «

(HFT) FREFIfERR

1) f1=v¥/La X b

A =%/ A MIOWTIXNED OFEREEZHEIZ, &ERER=T A b, (KERBERIA NI L
WCEE L (F54350),

%543 NEDIZBITHEER =2 A B

(Efr . Fv)

e E NG Xl
R (1km) 11,649 1,096 12,745
RJERR (1km) 12,190 595 12,785
50kVA 2+ 25 7,993 195 8,188

(HFT) NED

(a) BEBRLEHR2A B

ERETNAOHEE, SERERORIGOFNEN S 2 mERERHEO = A b (O) 13, K544
DEBY LD,

# 544 KmkgEosHE R

T4 =Y 7= 0 OREAESE (N) 1 2 3
KISFIE DB ERER S R CoL | 1.5C,L | 1.83C,L
4 5 6 7 8 9 10
2.08C,L | 2.28CoL | 2.45C,L | 2.59C,L | 2.72C,L | 2.83C,L | 2.93C,L

(1E) Cp: 1km47-0 OEFEREMREZ= A b (12,745 FL)
L : Mg oI EERE (3% 5.4.5 2 8)

(HiFT) AR

7 5.4.4 OREFES & RKiEkEOBERBRSH I A N ChOBfRZ TR &, KK
DEFRY A,

Ch=Co,L X (0.934XLn (N) +0.8158)

eF. FNIEMONVELEREAE SN OEE EFEBENOHEET D &, R5450L80 L7 b,
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#5545 FINTIUT 2 FPER O RRAE

M & O EEE (L)
Northern 6.05 km
Upper East 2.66 km
Upper West 547 km
Average 5.14km

(HF) TRk
(b) EJERCEMR = A b

1 8 A HET 2 DICKLEL L 2 A IRJERREE 50m BLABRZETe) & L. LEICSULEFERD
R NEMET S, LoT, BEREBEHR=2 AN CIOFHERIITROLERBY L7225,

Cl= (50 x EBALE /1000) x 12,785 + 8,188 x 25 #adk

(c) FREFE~DOWEA

F 542 TR LTz, FIFRB L OMAESREZHAWD &4 = v /ba A hOERE ClE, FTieo &
BiZkhs,

Ci= (Ch+Cl) x &% (304 : 0.088827)

2) FJr=vraAb

(a) AvrFrAazxhr
AvTFFrAaA b (Cm) 1. A=V %YLV AND2%EEETHEUTOLEY 225,
Cm= (Ch+Cl) x2%

(b) ERLAEMR T A

EREE A CslL, 77 =AY 5 R%EBETLE, LTDLED L7ed,
Cs =12 /1 & % 0.046US$/kWh

(c) #EKHE, ¥ - LERA

WREVE: . 3 - EEEH Cb 12OV TiE 2003 £ D VRA @ NED (2% 2 FEEILAD 5 0.046
R/VAWh & L, TR BVEHET S,

Cb= H5e#E /] & * 0.046US$/kWh

3) ATV ROTA T A 7Rk
EiefER Ly, A7)y REIZBTS27A4 7 A 7 Vva XA NI TRROERBY &5,
C=Ci+Cm+Cs+Cb
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& 3INEOFERE 7T 71T &, K543~5450DL80 L5,

0 10 20 30 40 50 60 70
BEEEHRMSDIERE (km)
¢ Model1 = Model2 Model3

(AT FAEER
543 Northern MDA 7Y » NERE
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45,000
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35,000
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1; 15,000
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5,000

ERE

o
o
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BLE AR SN EERE (km)

& Modell = Model2 Model3

(AT FAEIER
5.4.4 Upper East MDA 71 v FERE
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=
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ERE
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P

2
X 20,000
A

+ 10,000
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o
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o
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BREHRNSDIERE (km)
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(AT FAEIER
5.4.5 Upper West MDA 71 v NERE
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5. 4. 2 #A2I25)y FhoO77O0—F
(1) PV BEEEREZR Dk

KEGHEBHBEIE, BHEDO L ZARTH TCIIRE SN IR LT, FED PV EHVBEIC
EHEIRTE L TV 5, 207, HEOMiIIME L, ZEZ LI o TEY, #AEIZEN
T PV EFH XM O ABIITEBH TH 72, L LN SH—F TIXPVELOFERELZL 2o
TRV, EEMOMBOZERIT /R 2> TETNDH LI THDH, £ 54.612 RESPRO O PV il
¥ s,

#5.4.6 PViEasofitksl (RESPRO)

COMPONENTS PRICE LIST

2"° MARCH 2005
Item COMPONENT DESCRIPTION PRICE
No ooooo......| EURO(E) |
1 Solar'Electric Modules, 50 watts, 16.5 volts 215.00
2 Sclar Electric Modules, 100 watts, 16.5 volts 402.00
3 Deep Cycle Batteries, 12volts-dc,
3a 144 A-H e e 3y 242.00
3b 216 AH e —— : 440.00
4 Charge Controllers, 12volts-dc,
4a 10 amps with low voltage disconnect 66.00
4b 20 amps with low voltage disconnect 88.00
52 | DC/AC Series Inverters, 450w, 12volts-dc/ 220 - 240 volts- 209.00
AC / 50 Hz output
5b | DC/AC Series Inverters, 250w 12volts-dc/ 220 - 240 volts- 190.00
AC / 50 Hz output
6a 8 watt fluorescent fitting complete-—> 6.00
6b | 18 watt fluorescent fitting complete- ~ 8.00
7 Medical (vaccine) refrigeration system, 12-volts, 3250.00
W.H.O. Ref.E3/31-M
8 Variable Voltage regulators (9,6,4.5,3 volts-dc) - . 12.00 |-
9a | Switches — 10 amp B 5.00
9b 5amp 4.00
10 12 volt-dc- sockets 4.00
11 12 volt-dc plug 5.00
Module supports fixing with bolts & nuts for:
12a 50 watt module 16.50
12b 100 watt module 16.50
13 230 volt ac sockeét = 3.30
14 | 230vitsacplug... . 2.20
15 Galvanized steef poles with fixing bolts &nuts 16.50
16 | Cables:3x 2.5 pve-Cu flexible 0.66
17 2x 2.5mm Cu Flexible 0.55
18 2x 6.0mm Cu Flexible 0.88
19 1x 10.0mm Cu Flexible 1.90
20 Cable lugs (10mm) 0.22
21 Cable connectors (10amps) . 0.22
22a | Cable grips size 10 0.11
22b Size 12 - 0.11
23 Cable ties (plastic) 0.11
24 Copper Earthing rod with clamp 5.50

Clement G. Abavana
Director, RESPRO

(HFT) RESPRO
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HAREWNTO PV #gs DG 25 5.4.7 107, BARE T—FOfits & ki35 &, T—F7T
I HARD 60%RRE & Z iz > T b,

#5477 HAEWIZKT S PV 5]

Item Capacity Price (YEN) | Price (US$)
55W 47,400 431
PV Module
110W 115,000 1,045
10A 15,000 136
20A 26,000 236
Charge controller DC12V
40A 39,800 362
60A 49,800 453
250W 39,000 355
DC/AC Inverter DC12V-AC100V
600W 67,500 614
65Ah 29,200 265
D e batterv liquid 100Ah 35,000 318
eep cycle battery liqui e
pey Ty Hquic byp 145Ah 54,900 499
160Ah 62,400 567
65Ah 38,900 354
Deep cycle battery sealed type 100Ah 48,400 440
150Ah 68,800 625

(HiFT) AR

H—F @ PV EEZDRNIEIT AT A EIERL L, BNERZ bR < LERKER 2 2 CHAGA A,
oy FPELTHRBELTWAEEREL WD, X 54.612 SHS LEHIT D, # 54812 PV AT LMfEAESR
v N OMiFE & 779, 100Wh/day & (PV 73 /L H 77 S0W AH24) @ SHS 728 885 KL Th 5,

( thde : HRETVATA £ : SHS VA7h )
(HFT) AT
X 5.4.6 PV AT LD
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3 5.4.8 PVIEHET X T Aflik

Price

System US $) note
100Wh/day 660 Contain to 25W PV Module
SHS system DC system
200Wh/day 385 Contain to SOW PV Module
SHS system DC system
400Wh/day 1335 Contain to 100W PV Module
SHS system ’ DC system
Street light system 1,200 Automatic On-Off

(HFT) PR

KEBHREEL AT LATIET 4 —T A7 ANy T U —=RNEHIND Z L@ ThDH, ik
N, Fle—RoONNy T U —REE TIEEE > THh2rnizo, AFHEREN, LR -> T, PV
FIRAESBCSHIAFIZEBFEA Ny T —2 AL D7 —ARA 65, BEIFEA Ny T
—IICERE DR FEMBE WD, KEBERE Y AT Al LT D LTS 2203, kX
TA—TIA I NNy T ) —DIBRETHY AFHELRNODOT, PVVATARERTHETO
RS CORAE LTIIAD L Bbh s,

#5491 H —FTAFREER AT U —MitEOFH %R~ -

#549 N7V —flikk

Deep cycle battery Auto motive battery (in Accra)

Capacity US$ Capacity Cedi US $

12V 60Ah 94.00 12V 55Ah 380,000 4222
12V 100Ah 121.00 12V 66Ah 400,000 44.44
12V 102Ah 152.00 12V 77Ah 450,000 50.00
12V 105Ah 158.00 12V 88Ah 520,000 57.78
12V 170Ah 254.10 12V 120Ah 750,000 83.33
12V 250Ah 375.10 12V 150Ah 950,000 105.56

#%1 $=9,000 Cedi
(PN A > # B a—I2 X 0 REMER

(2) PV AT ADET AL

F7 7V RRBBEERES AT ML D5ELaA NOREHICHT- - UL, G LT Dl a8
EL, TOBEBRBEEIILE SV TV AT LAEET LT M ERS 5, £ 2T, EbkISizk % SHS
1 (EXFTEO/NINWSOWHYOFE), SHS2 (BEXTFEENHRE T 100WHYOFE), BUTFR
FT74A 7=y FER, EHICBCSEE (Q5WHHY), BCSREE (SOWHHY) & LT
AT bwE®T MU LTz, #5410 ICBA S OB EERFTEZ T T,

5-40



#5410 FBbxISbEak AR EER T

i AR HRE) | g | BRRSR | HREDE
W h Wh
SHSI HOEST 8 2 4 64
GOW YT | BETLE 30 1 2 60
[HES TG /A A A 15 1 2 30
S90) Total 154
HOEKT 8 5 4 160
(100535*29% o [BRETvE 30 1 2 60
BN 44 nt 15 1 1 15
Znagsz) | DB 55 1 1 55
Total 290
HOLKT 8 3 6 144
EEEA HETFLE 30 1 2 60
*FT 4 A 7Vt 15 1 1 15
(100W FHY) | /| 780 g el 55 1 1 55
Total 274
AT 8 10 6 480
Wa2e 54 1 6 (24 324
7= éiﬁ*&mﬁ 5.4 1 (;4)) 130

(400W F#H24) —

/N TR LR 55 1 2 110
Total 1044
AT (kB =) 8 4 4 128
BT (BE) 18 6 4 432
g (JSS) | HETF L e 30 1 2 60
(250W FH2Y) | 5y 4t 15 1 2 30
N R L 55 1 2 110
Total 760
. HOEKT 8 1 4 32
(ZBSC; fﬁf) HETFLE 30 1 1 30
Total 62
WG 8 2 4 64
BCS &)k HETLE 30 1 1 30
(50W HHY) | 3v 4t 15 1 1 15
Total 109

(HipT) FRAEM R

SN
WRETH D | 20~25 FIEICXPIGFIREZR AT LERTH B,

F7o, BT MMEENTZV AT AONy TV —FEBIOBEDOEZ F%#FK 5411 1R 7,
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#5411 FETMELENTEV AT LAONy TV —KRLEEBEDEZS

System PV Capacity Battery Capacity Load Voltege
SHS 1 50W 60Ah 12V-DC
SHS 2 100W 170Ah 220V-AC
Office 100W 100Ah 12V-DC
Clinic system 400W 680Ah 220V-AC
School system 250W 340Ah 220V-AC
BCS (1,000W) 1,000W 80~120Ah X 4batteries/day 12V-DC

(HiFT) AR

(3) #77 Vv RPVICLXHENER

HEM FOEFTMEENTZ PV AT LAORBEEMHIL. 7 —F 0 PV EEESRD = 2 |
75%2‘%5412@&9 WCEH SN, PV IW 4720 OF%E = A ME, SHS1-50W ¥ AT AT
112 R/, SHS2:-100W S AT AT 12 Rb, 7 U= 7 AT 5K 20 Rb, ROERES A
T AIZTHI10 Ry BCS VAT AZTHI6 KL & 720 BCS VAT AR M/ > TV 5D,

#5412 A727V >y RPVICK2ELREH (USS)
Item Qty. unit Sub total
PV module 50Wp 1 260.2 260.2
Charge Regulator 20A 1 106.5 106.5
SHS 1 Deep Cycle Battery 60Ah 1 94.0 94.0
(50W) | Lamp—Fluorescent or CFL 8W 2 1.7 34
installtion, wiring 1 100.0 100.0
Metal Mounting Structure 1 39.9 39.9
TOTAL 604.0
Item Qty. unit Sub total
PV module 100Wp 1 486.4 486.4
Charge Regulator 10A 1 79.9 79.9
SHS 1 Deep Cycle Battery 170Ah 1 2541 2541
(100W) | Inverter 250W 1 229.9 229.9
Lamp—Fluorescent or CFL 8W 5 1.7 8.5
installtion, wiring 1 100.0 100.0
Metal Mounting Structure 1 39.9 39.9
TOTAL 1198.7
Item Qty. unit Sub total
PV module 100Wp 1 486.4 486.4
Charge Regulator 10A 1 79.9 79.9
Office Deep Cycle Battery 100Ah 2 121.0 242.0
(100W) | Lamp-Fluorescent or CFL 8W 3 7.3 21.9
installtion, wiring 1 100.0 100.0
Metal Mounting Structure 1 39.9 39.9
TOTAL 970.1
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[tem Qty. unit Sub total

PV module 100Wp 4 486.4 1945.6

Charge Regulator 20A 1 106.5 106.5

Charge Regulator 10A 2 79.9 159.8

Clinic Vaccine Refrigerator WHO standard 1 39325 39325
(400W) | Deep Cycle Industrial battery 170Ah 4 2541 1016.4
Inverter 250W 2 229.9 459.8
Lamp—Fluorescent or CFL 8W 10 1.7 17.0
installtion, wiring 1 300.0 300.0

Metal Mounting Structure 4 39.9 159.6

TOTAL 8097.2

[tem Qty. unit Sub total

PV module 100Wp 2 486.4 972.8

PV module 50Wp 1 260.2 260.2

Charge Regulator 20A 1 106.5 106.5

JSS Deep Cycle Battery 170Ah 2 2541 508.2
(250W) | Inverter 250W 1 229.9 229.9
Lamp—Fluorescent 18W 6 3.3 19.8
Lamp—Fluorescent or CFL 8W 4 1.7 6.8

B/W TV set 1 40 40.0
installtion, wiring 1 200.0 200.0

Metal Mounting Structure 3 39.9 119.7

TOTAL 2463.9

Item Qty. unit Sub total

PV module 50Wp 4 260.2 1040.8

BCS PV module 100Wp 8 486.4 3891.2
(1000W) | Charge Regulator 20A 4 106.5 426.0
installtion, wiring 1 400.0 400.0

Metal Mounting Structure 8 39.9 319.2

TOTAL 6077.2

(HiFT) AR

PV & AT MERBSER OMITER ML, —RAC PV SRV 204, T4 =T HA 71T U —5
F, Fr—varbta—7— RUA U AR=FZ—F10F, Fr—7VH204ETHL, ZHEV
@AM 2 20 0, FREFE 0102 & LTH PV U AT LOFRELFH LT, £/, BCSi#E
SR E OEHEIL30 RV/A L Lz, BIERRER 541310577,
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#5413 PV AT LRIMERE (USS)

System PV Capacity Initial Spare Total Service/year annual cost
SHS 1 50W 604 388 992 0 101
SHS 2 100W 1,199 1,072 2,271 0 232
Office 100W 970 806 1,776 0 181
Clinic 400W 8,097 7,707 15,804 0 1,612
School 250W 2,464 1,860 4,324 0 441
BCS 1 1,000W 6,077 9,600 15,677 360 1,959
BCS 2 2,000W 12,154 19,200 31,354 360 3,558
BCS 3 3,000W 18,231 28,800 47,031 360 5,157
BCS 4 4,000W 24,308 38,400 62,708 360 6,756
BCS 5 5,000W 30,385 48,000 78,385 360 8,355
MBCS IITMERREEEDTAET D3y 7V —% 88Ah & L THEHA (S8$/HH) &7,
(HHFET) FAERER
BETNVAT LIBTLERBEENELHI L., ULV E AT LAORERMAZF L L

7o BIHERAE 5414 B L0 547 10577,

BT AT HOBENT K > THREHRMITIRR D03,

L) mEERT D LR

55,

ZOZ LTV AT LDE

AR BN RE 2D
VAT D Hh D L REABROHEMIES T, FEEEMIIR AR < X 51
A EZ RS LTEREZIAFILTL, HOREDR

EHADEXDOMRPNSLK DT EEFERLTND

BCS TliEtEE

RO AT A (fFl £
P> CREBEMMNBDT L N5, £7-. BCS
T T B A R 23 A

/f«HA;—‘—»/\ =N

[N

£ SHS ® DC > A7

HEZVELTHICE2NDLT, FEEREMILM > TW5DH, BCS D 5kW

X1 HORYRANEDS 20 ERRE L 720 . 2l EOFAED BCS TILEIEHE OB N ME L

b5, BCS5kW [ SHSI ﬁﬁ (PV50W #H) OFEF 100 HHFREICHIG CEX DB TH U |

E%ﬁ* FBEICE & F o TV DG AICIIRMICEBLETIDH VAT AL E X D,
#5.4.14 AT LRI EREAM

System PV Capacity annual cost annual kWh $/kWh $/Wp
SHS 1 S50W 101 56 1.800 2.024
SHS 2 100W 232 106 2.188 2.316
Office 100W 181 100 1.811 1.812
Clinic 400W 1,612 381 4.230 4.030
School 250W 441 277 1.590 1.764
BCS 1 1,000W 1,959 796 2.462 1.959
BCS 2 2,000W 3,558 1,591 2.236 1.779
BCS 3 3,000W 5,157 2,387 2.160 1.719
BCS 4 4,000W 6,756 3,183 2.123 1.689
BCS 5 5,000W 8,355 3,979 2.100 1.671

(HAT) FRERIER
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(HiFT) FHAEAERR

X 5.4.7 AT LRIFEEHEM
(4) KF¥EENa X MO0 PV ELE H

ATEICIB W TR L2El=a 2 M

. B9 PV BT R Y =7 FAQHHICE

Wi=b o, 7

72 H ARSI RIE 7y &K — D& M@m\%LT%WEﬁ%%ELt%®T%6 LA L,
o7 Uy RENDOa A MHREITELLELSCENERZEE L TBLT, kBRiORXR—2%24&
DEDIMENDTZD, THOHEEGREO 2 X N EE W TR 2 EE L7,
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7 6.3.1 PV training center curriculum ( Tentative plan )

Contents U | Gogincer | Engineer | Engineer
I .Basics of Electric
I -1 | Static electricity and an electric field O O O
I -2 | An electromagnet and a magnetic field O O O
I -3 | DC circuit O O O O
I -4 | AC circuit O O O O
I .Basics of PV
IO-1 | Summary of PV O O O O
I -2 | Generation principle O O O O
I -3 | Solar radiation O O O O
IT.PV system appliances
IM-1 | Cell, Module, Array O @) O
II-2 | Charge controller O O O
Il-3 | Inverter O O O
Il-4 | Battery O O O
IT-5 | Electric appliances (DClight, bulb, etc.) O O O
IT-6 | Wiring appliances (switch, fuse, etc.) O O O
IV.System design
IV-1 | Demand assumption O O
IV-2 | Voltage drop and wiring size O O
IV-3 | PV capacity O O
IV-4 | Battery capacity O O
IV-5 | Choice of Charge controller, Inverter O O
IV-6 | Choice of wiring appliances O O
IV-7 | Wiring diagram O O O
V .Measurement and testing facilities
V-1 | Tester, Ammeter, Voltmeter, Whmeter @) @) O
V-2 | Pyranometer , anemometer O O
V-3 | I-V curve tracer, Solar simulator @)
VI.Regulations
VI-1 | Technical standard for Off-grid PV O O O
VIL.Installation method
VI-1 | Materials and Tools O O
VI-2 | Wiring O O
VI-3 | Grounding O O
VI-4 | Assembly and mounting O O
VI-5 | Inspection O O O
VII.Practice on the field
VII-1 | Assembly and mounting work O O
V-2 | Wiring work O O
VII-3 | Inspection O O O
V-4 | Measurement and Analysis O O
VII-5 | Maintenance (ordinary) O O O O
VII-6 | Maintenance (special) O O

(HFT) FHARERR
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7 6.3.2 List of PV training center facilities and/or Test center facilities ( Tentative plan )

1. Test devices, Measurement devices

No. Items Use
1-01 | Tester Resistance, DC/AC Voltage, Frequency
1-02 | Clamp meter DC/AC Current
1-03 | Ammeter DC/AC Current
1-04 | Voltmeter DC/AC Voltage
1-05 | Ohm-meter, Resistance,
1-06 | occilloscope Voltage/current wave
1-07 | Earth tester Grounding resistance
1-08 | Withstand voltage tester Withstand voltage, Insulation resistance
1-09 | Pyranometer Iradiance (Iradiation)
1-10 | Anemometer Wind speed, Wind direction
1-11 | Temperature meter, Ambient temperature
1-12 | Hygrometer Humidity
1-13 | Thermocouple Module temperature
1-14 | I-V curve Tracer I-V Curve, PV Curve, Pmax, Isc, Voc, Ipmax, Vpmax
1-15 | I-V checker (portable type) I-V Curve, PV Curve, Pmax, Isc, Voc,
1-16 | Solar simulator Artificial light source
1-17 | Spectroradiometer Measures spectral distribution
1-18 | Data logger Save of measurement data
1-19 | Personal computer Save of measurement data, and analysis
1-20 | Battery hydrometer Specific gravity of a battery electrolyte

2. Appliances, Tools, Materials

No. Item Contents
PV array, Charge controllers, Inverters,
2-01 | PV Systems Batteries(Deep cycle and Automotive)
. . DC light, Fluorescent lamp, Pump, Fan, TV set,
2-02 | Electric appliances Radio communication, Variable resistance, Variable load
2-03 | Wiring tools Driver, Pliers, Nipper,
2-04 | Installation tools Bob line, Direction magnet, Level, Angle meter, Spanner
2-05 | Wiring appliances Switch, Outlet, NFB, Fuse,
2-06 | Materials Wire, Terminal, Conduit, Bolt-Nut, Mounting structure
(HPT) R RIERK
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#6.4.1 AL 3N IIT D FE AN KR ~D PV ELA =2 v /L2 A b

(US$)
Facility Unit Cost| Number Total
CHIPS Compound 2397.4 50 119,870.0
Clinic 11693.3| 50 584,665.0
Health Center 11693.3| 66 771,757.8
Junior Seconrdary 6060 481 | 2.914.860.0
School
Police and other 2168.8| 200 433,760.0
public

Total 4,824,913
* For Northern, Upper East, Upper West Region
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