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EAST 	 ABST;ACTN : E'/ALUATION 

-,rjl jrl Jrb~n Electrification 278-0209 	 USAID/Jordan 

,t.r:it the utilization of electric power by 24,000 potential consumer
 
• ,~te. in 35 villages and 2 refugee camps and to contribute to the
 

r..,,:rt 	an. increased quantity of electricity to consumers ir Amman, through 
sirs.rcin- of equipmernt and materials for electrification and to reinforce 

.t.r.:.. ,istribution system. 
- '" ' " 2C~ ' ['~'3-t U PU/CA4- ., 

S. .0 tllon 83-3 12/18/84 

i-car-icr~jlHrk47 A. Swe is, USAI/NG e-f (1i 
-Mi%., in Evaluation Ofice/ 1. Donnelly, USAID/EN",7,J-

G. 3ower, USAD/DIR/
 

The terminal evaluation was conducted in September 1984 to assess project
 
Implerentation -nd the effects of improved and increased electricity supplies on the
 
rural villages and urban areas affected by the project. Implementation ended in
 
July 1983 and all funds have been disbursed. By September 1984, 78 percent of the
 
24.000 project consumers had been supplied with electricity and well over 
D.000 can be eApected to connect to electricity supplies over the next three years.
 
Approtimately 125.000 individuals in 35 villages and two refugee camps have now
 
been provided with services.
 

The project experienced considerable delays in implementation due initially to the 
Inex-erience of the implementing agency's Jordan Electric Power Company's (JEPCO), 
UK consultant, ir preparing bid documents in accordance with AID regilations. Poor 
responses to tenders by US and Code 941 7uppliers also cLntributed to project 
delays. The latter, coupled with higher than expected inidtion rates, prompted JEPCO 
to request and AID, to approve, that US funds be used solely for the procurement of 
e,;uipirent and material with JEPCO financing erection, installation, engineering 
services and supervision. This funding arrangerent resulted in an unplanned 
I'rporvetnt In local construction contractors' capabilities in rural erection work. 
Pural and Urban Electrification also assisted JEPCO in obtaining financing from 
other donors for similar projects. The World Bank. the European Investment Bank 
and the USSR have since contributed to the expansion of JEPCO's urban and rural 
networks. Approxi.Tately 77.000 more customers will receive new or improved 

sJpplies from other donor-financed electrification project which extend electrical 
infrastructure built under 278-0209 In the JEPCO concession area. 

An inportant lesson resulting from Rural and Urban Electrification was the need for
 

US technical assistance in the project's early stages. If an experienced consultant,
 
familiar with AID procurement regulations, had been available, valuable time would
 
not have been lost in re-writing IFBs and contracting with suppliers. Nonetheless. this 
project was highly successful. and ,IEPCO. a private company rather than a government 

avency, was dble to respond rapialy and effectively in carrying out project 

activities. 
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13 SUMMARY
 

AID provided a 
$9.0 million loan to the Government of Jordan
 
(GOJ) to assist in funding a rural and urban electrification
 
plan to electrify 37 communities (35 villages and 2 refugee

camps), and to provide material and equipment to help

strengthen and upgrade the Aimman high low tensionand power
networks. The loan agreement was signed with National Planning
Council (NPC) or- September 21. 1977; the original PACD was 
December 31, 1980. The implementing agency was the Jordan 
Electric Power Comp.:.ny, Ltd. (JEFCO) which is the 
concesior iri! authorized to :itpply energy to consumers in and 
around Amman nd is a private shareholding company. 

The or'iginAl conicession consited of an areai bounded by a 1, Km 
radius circle centercd on the Amman Mosque plus an additional 
area 20Kin wide along the AmmariZar qa road. The GOJ agreed to 
e::tend the JEPCO concession area to serve other villages
 
tricluded in the project.
 

The proect finaiced equLipment and material for electrification 
and to reinforce the c:ictinng urban Amman distribution system
to meet the reed fur add'tional electrical service. The full
 
amount of thai loar was dismbiji ed (see Table I). JEPCO used 
appro.. im., tel.,. U 5:w. of its own to5, 0 funds finance the 
fol lowng: 

I. InstlllatLior,'Eru.ectLon ser,.'ices by local or Code ;41 
contractors. 

2. Power systen erection arid maintenance equipment, 
including trucks. ditch diqging equipment, derr'clks,
winche- arid cable handling equIpmernt. 

Engineerinq ser' icc- to asiist in power system design, 
consLr-tictior,, torI and-st,011atproctirement. 

The pro;ect wa, comntl.tevd with no sign f icant changes in 
relatior tro t.h., oriqir-il deisrqn. A oLibstarti-tl part of the 
rural orecct io r i. .. '; completed b/ local construction 
Contr ,ctriT ,. r ---;ultwd in an unplanned major improvement
in the cap.hi L , of the local construction industry. The 
creatirn o -ri .apro..-J ccntrnl s'ysterl. using the System
Control arid D,4. icqU1isItIon (SCAVA) as a tool, has been 
implemerted b,! JEF'CO. e: per inced&n Control System Engineer,
from the company'n consulltant staff has recently been engaged 
to facl i te training ,,nd improvie managemenrt aspects of the 
organ izat ion. 

http:Comp.:.ny


In the PP, the project"i evaluation was timed to occur when
 
most of thu projected ^14,,)00 consumers wore supplied with
 
electricity, and the rurpose of 
this evaluation was to assess
 
the -esults achio-xed b'y Lhe end of the implementation period,
 
i.e. Juif 191). B, September. 1984, a total of 18.752 of the
 
24,0'jO allctt..o- or 78 percent of the pro)ect consumers had 
been Supp 1 ed .nuI .i I over 5,000 consLIffers can be e;:pected to 
utit li:- tho f4c lities Oer the n.:t three ye-,ars. 

M.tjor wice--rtrr.intC' the init il in,::per ience of JEFCO's 
cor-,LI t.,rt ' - IJ . f irT, of t(ennedy .indj )unlen. in preparing
bid dc)LU,r0-r t' it. ccord,tncc- with AID requltions and the poor 
r e-pt,,-:- 1,, . . ;. .r:J Cc~dc- Y.11 I c urtr ,' -upplii_-rs. These
 
re.citiLo .dl ,Tplel.,nonsatlc Of
o'l., tv.o ind a half years. 
DCor.pit. -- ,a:I.t.v tihoc ,.ro),-ct ochi..-od mo-.t of its 
obj, .,' -. , :5 or, Of t-L- r.c!t SUcce Lful AID projLcts of 
it- l ir:d ti Jar d.,r',. Tr':, ;.roject has boo n e :tremely . f ective 
in its fir i:r,,., ccb l:-t .- c prov id riq rvli abI elv ctricity
 

r'r.iC.i c, .11 i ; "rv theC -Lr;,l 
 vicirity of Amman and two 
g .- it, . ..: h.,,, 1 v:c . V.rJr,,r.; pfrc.v dc-d to a population 

' Oi --- p c Ir A..'-, .. '' :., 'i L . drcid ifcluded sorat- l,v2O0 
ird ..Lr i.a .'L... r c I.,. C.r:-. ,rcrs b, the comple.tion da'te of the 
pr ,':!, ar' , ',ru. e...rectr icit , corisu1Mption in 

F-cY . Î.W I I"i !!--0' 

The inp; 1L,'rt.,lk chedi in the project paper (FP) cal ledi o, 10 
for :,aIaluit , of the proect wIt,.n most of its estim..ted 24,000 

c r.)r vrJ.,. c frinf,.tv c toO *t"10 put I I C c- I c t r i c ut I i t system,
.4n d rc..t'art.d .c, ( th1 v.r.V'rStr-su L ;lt , vd the c-nd,.cIie .%t 
Of pr.Ia t ,i, '. r.tLjt i,';.. Thl. f In,7 ,'. ut icjri i b.ised on
 
c i ,.r, r ,r . ,:,,r , i.rt . !,;' 1, C c.r r I dur a no: p-r , c t
 

Ph,-': Ic -k I - I.:* c?.I I crp lotied . I 

The, r,,mbe.•r ()I w c'.a.I,A. ,.. ,.tara'd1:t [ :;,,. J from JEPCD 
r'corif-. irid r : :!.- t, , 1'. w rvr. obt... ,irt'i irc,,, c:) tr actir ond 
da';.'aas'. ac;,", . th .I (It o3r.z Crtr,ll t.ar,L -. ,t I ,..',.bCrs. 

Pr aac ~aa I i urt-.' '.r . 'r ~r,Ltria Technicalc(,r.t atit . I L.arat;, 
M'o.ioir,'a , J.f I r: . Iiri: b, F i r.,ir,: o;I C i f-f . JEF'CO; Mr. 
[.rriar (I ,ti r t, t.-( ! , .#.rr* I 'rara t .I-/r d rurl on, J -F*CO 
crinsr et ; .r I' atitI . . F . I D I C'r ,t rol lt'r Of I ice' and Mr. 
WIll iai aL b o,. . ,i i. in. )tI. r.;anLtvr Off ac v. 

Irv qcorr.i,, thore were no significant external factors that 
Unduly Influraced the project. It is important to note that 
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when the project started the Government of Jordan (GOJ). put a 
high emphasis orn rural electrification. However, due to budget 
constraints and high rates of inflation during the period of 
project implenentation (1977-IQa.', JEPCO was unable to obtain 
a signific.-nt .noorit of ri:cE-s-'ry equipment and material, in a 
timely m..,nn..r. Th ,a pta,, due to delays in is iuang the 
initil,! IF[i. ,nd sub'.,oquot:ti po.;r r.*poras:, frun Code 911 
SLp I ii:r z .. nj ;).ert , t.j th- t, d,; thm-s.elves, that were 
SalraI f ic.ar'. I, hi.,,r th.,n th'. e t ir.aitAes contained in thea F' 
bUd * Thi. fr tL.1<j p.-.ont. ,.-.t imat Lm; were pr epared. inrt. .. .q,: 

eor 1 , 1 ?).** If,! Lort j , .'! ., r,t'r inff ion
1-.# cret , t factor. 
Ho.,.. *; t) i(J- r q.ce.i .,.! ),..,0;,.-.r, .,Ld- 1979 and Novembe.r 1932 were 
cc:iL.*CIi :. '. J!'*,r,ijh.'r t1 , .. . .t l.it, _ ich turn,I ww in formed 
Lhw b:,-. f,.;rp ,, itlcd ,!: C. ccat r ihit loris to the, Proj Ct. 
Th s c ),;1 . , . *.I I - ,,... I1,," p r r o-.pci -L:, from Code 941 
f.IuoaJ I L (-. .. t,L!.d . Cr t . r t L.c'thtt it be. .o-of.dI-' to use 
lt[)fi. ..:.i. f,J- . of s.qm ipr.2rAt and m,,tLrials 
(se-*. T.,t.. . ... ,.: .,i '. c' Lr',er,,t.onJinq Lh It JEFCO would 
p ro l,,t -w it i*-*-.ir-'. ,t'., for ,,r..c t o ra.ii.: . 

;nst, : t :,,. ,. . r ::,j .'* . ICE.:. . . t|,:-r'i %i ora. This 
'
 ,: ;. ,, ;, ,I(;J.,(-0 .. . .	 J LO0, j'Eto,, toLa I 

cont r it .L . c.'; ! tv., r r c-It .i r Vpolrt.,-d .. I. I,*. mil Iion, this 
f a~jujr d. . .;,,,t r,-i ! .,(I .t ..,if t .-. ,r'J otter iri-I ind costs 

. qi.,rt I 	 nud ionth *it If ic . 1(:ic ; c MUCti higher contr ibut and 
r.!f 1,,.:t t:l. idlitLi z~ril t tn.,,,c iriq pro.ided by JEF'CO to cover the 
cost cf t he irnrpit .!.frvr t O.,ed Above. 

16. 	 PFCOJEC r !'IF L)T,' 

F'rojec t irpu.it as planned in the project paper (PP) consisted 
of: 

A. 	 E.:tension of ul:ctric Liresi to 15 villag-s and to the 
tfaq. . * r d Schnel 1(.-r .eif' i of Luburb.n At,man. 

B. 	 Eqazip -rnt ar:dj ,,tce i.,I-, for reir,forc irig the e:: ist ing 
JEF'CO tr *,r, iut ion -tefle.rr.,..-.l (It':f s . 

C. 	 Instal it.dior, ol I : jcrt rol ceurhicr. 

D. 	 F'urct,.v., c.i #-(;i; ,i,..rt ut,.td an instal lat ion and 
con st.-II. ao,. 

E. 	 A port ior, of [rtc.,I ict.t -. for erect ion and installation, 
and; 

F. 	 engineoring servicc,, As required for supervision. The 
estimated costs were stated in the FP for the entire 
proect as 11'._ million. AID prowided $9 million and 
$5.. million wa" provided by JEFCO. Foreign e:change and 
local cost items were ,i- follows: 

http:i*-*-.ir
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$ $ $
 

Mater ial Procurement,
 
for ::6 villages: 2,384,000 4,665,200 7,349,200
 

for Amman System
 
(including erection
 
equipment): 1,026,000 1,550,000 2,576,000
 

Inflaticn: __;Q0_000 __654&@00 __L1:4_8jQQ
 

Sub'"ToL.al (f.ro 

prcocurc.-ment) 3,910, (t00 7,220,000 11, 130, 000 
Erection: 1,090,000 1,280,000 2,370,000 
Engimner ing Services -__Q '21QQQ __OLOQ0O9 AlQQLQO99 

TOTAL 	PROJECT COST 5, 5,u',000 9,000,000 14500.000 

Implementing of the project was delayed because of the
 
fol lowing:
 

1 	 Redr.linq of the IFkIJ bccau;e of JEF'CO's U.K:. 
consLI I tarits * onncdy and Dunl ef) int.::por ionce in 
prLparinq bid doc,)nenLs in accordarcLe with AID 
requlat ionub. 

2) 	 Poor respor-se to IFEV by U.S. and Code 941 country
 
suppl er s.
 

3) 	 The SCD.MW)y^i that was or iqrially tendered in February 

198:.', w.a rojectid due to thv hiqh pr ice of all offers. 

After thL, .C,',', IFE , isr c, r , t.-: t!.J L;i511) ur.drr on aqr ement 
with . CF(C c'.jr i'r.r,t.rd to tihc"t iii z t i c,r)c) Loon funds to 
procur,*, a r. ,, com init t i o . " ,n th.t . or iginallyr icc. JUFCO h..id 
intermde:d t.o fir'.or-:c. L4te~r. IFFCOJ 'noc1E cd its SCADA system 
r .cu r . i-.ti t. . i''vi p.m, t IFI wo-. r e'iL ucd in August,:n t r.. 
1901. 0,-l. j.,-f o' ,,, ,':vud ind .iria1I,-zvd bi the project 
curFi.u 11.rnt aind I'i .,nd re ILcua Co. of(Jur1n. 	 VieLnna. 
/irgirn ., ,,. .S, . pp ,/ anC irstal I contract of 
appro::i'n '.t..l, 1.2 .'- lltzr.. t ..ID agre'd to pay dolla.r costs 
up to the-' I.,;..i, of tthe Loan -rId JEFCO f ri.,nr d 
in t.Ll 1 I .: , l or 't t,;. ',,t .,r'vicv'. " Inc Cod 941 
cor.t r a: Ic,; . ,r- * ot 0.. i.,rdto m., i riti'ra.'irr.(. V( IIp ent, 
lric lLtiaI : . ri i t iual Ia r.; .e- ; pai . riLI. d. - r 1.I . Vinches 

and c-.4 I' h .4f' Iai ri c-;-i t! .an t: , rd eriq i rier f ic) t.i r v ices. 

EfC.A LI7,C
' of t h,';'- ur. ;I.&. mp-7tI 'ij I, on I '.A1D s cont r ibut ion of $9 

million to th.. F'roIct . Wa. LIsed to f inance m.Ler iIa and some 
PquIpmerit. A brr?.I down of AID f tiarac 'd commoditLes is given in 
rable 1. 

http:i'r.r,t.rd
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JFPCO financed -3ppro.::mately $5.5 million for local 
contractors, equipment and engineering services. JEPCO's total 
contribution included con-.iderablv staff time and other in-kind 
cots that cannot be compltktel'y qunLified. 

Althoii;h thc.rc were significant problems in the delivery of 

prop.ct rominoditL inputs, U'-AID staff monitoring and advice to 
both JEF'C.0 ard its consultant were instrumental in achieving 

proljoct -occeis. 

Th.- projt,.t pp,t 4-P) envisaged providing and installing that 

manteri.al ind equipmest ncce.s-ar/ to complete an electricity 
distribution ':,tem in, 3 villa~v arid two cdmps and to upgrade 
the elu.rtLr ic di-itr ibut.ior, n.tworl in Amman. 

IFEi document... f,) jl1 i.e e . Tiblv I) of the pro~cct with 
the .c..pt u:r ji tt.o i Control Z.nJ E'I.i ,cquL1s1tLon 
(SC;,n.) .t,.:, w.*r . .,pr t.,-_t brLr, l ., 1979. IFB documents 

for cCfdti.Ct',i.. pno'o. .,t r '.., u ili ,.r', -.. wJitch gear, and 
tr~iz . )a.K.r. tis.re_ ri-.,.i'.od . N1,,r ch I"79 jiLth a clo-.inq date of 

M.S., 16, Tt,, ;c;f to i., icJr.n to bidI97'"'. r .- *.?t ir.'zt.t wi 
.L~r , [., . Ar.,. 0 . it J.11. L)nly o--.liblv to award three 
cart :...: t :. ," Lt,,. c l, e'j'. ., . 

Th ei r, rc; IF[, .. ;ve.u. . toqc-ther wlth IFE4s for 
tar ilf nI ..*i -. r,d r ,dc .rt i:in October 1979. A, new 
closing d.Oi- rf( Fopruair . 12. 1913. w.o- .,ppro,.v'd for all material 

CU.:ICP. th,.' tif 1!:. r,.:; C.. ,, eqilpmOr . 

Contr .,rt - 1,, t.!;. .c,..* it e.. bI'r v, .,.'ds a, .LnI and December 
L90 1 - ' " ' . - I . U- : ; ,.. ,r ", tt., ,, r U l.J 
cIl ct. If | ,i ac.r, tic I r.l. Lj)f th(w pr rjjtzt In J,,tLIar v 190' 
uL I I .:- n:; I: .- : I,,, . .-:,. f,t1, .')r r r j, m-r t (t r 1.A I froam JEPC0 

St.or I,. U C. i, . Ot1ra1, c..uIcC. ,ipr, of( 
e.idr.*r .. : , '. . 1at,' ., !. ') di! L. . ". ir, L,4~rd. rur ria 19 ) 

7.Lupplit .. ... a. to I I#-e 1 l1.re' ad 7, 
c i' - . .. , . ,r,,.-.: t. d' " .r,,j th -. ,ir -. ,j. In 19J1 a further 
7 .s , -. e.c-..U f i.' Anrlindl .. total of 2.,.15l consumers wLre 
canrn-c¢.te,,. 	 . "/:, .... ' '," .'.:ir'. :,,r' i4 , .,h(yr64kige.e.. camp ot
 

.f! ; i':!
Schn.'1 i14:i 	 . "- '.;r.',. 1 q thi-. p (-A 

ri; v! (I I I c.f. . ., .. . r'' I.'rtr I i i'd dkir xr.-I 1';L' jIlong 
1w'lith 7. ".. & t ., 'r '. It to' t "*1t1(4'' r ". at [.10 ..t}c C 

Schnl ,-'r. rh. r o'.i z' r , .j I ; 'i1 1iI'. ie 'r, v lectraf i 'd during 

198.-7 arm . t(i (J,4t c' * hi totol trtht.-r ci con uml r .; corinf-cted in 

the "."', • . ,.r,,J I. wa r..,f,,ic ' c amp- t,,.,s r;aC h'.d 9, 741 and 
9. (1 1 r .'' p, L t ta, .,. ;dciciit innAlI v, .%ppl Ica or.% for electricity 
in th. .'liI I ..'; ,.-t, camps tota led 1.47; at tio d February 1984. 
(Ge Fab IP !U). 

http:canrn-c�.te
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Work commenced on the urban elements of the Project in December
 
1900. The installation of 17 Power transformers having a total 
capacity of 125 MVA was carried out between January 1981 and 
March 19G3. This wort has ircreas d the powe: transformer 
capacity of tho JEPCO ntvworl. by sote 30 percent and allowed an 
additional l4.,.'! consuners to be connected to the system. 
Worl. started or. the installatior, of a rdio communic-a-ions 
nit.-Lw r tr . ,iu. 9r31 .,rid. b, the end of cebruary 1982. 
cowr,,inic. t , . . i f c! UHl" r adio I I s an. mobile 'iHF (%;dios 
h.d h...ri .I..t.I bl ,, I:r if,-] "'.J'.Ubstations. 5 JEFCO sateI'l te 

L C.:~q t .,r0-d01t f V. ,r',I C . , -. I-- -Lpicial1ly oqtiipped radiao 
.t'I.LL:l,-. . , :.'-t,-,nh.,'. i.It°,', auga.Lrt*d provide r.:diob t,.:n to 

I~.,J .,IJr..,IiriL:i. , ChrI L I t.! tno 20) mem.ber - of thi' JEF'CO 
Lai tt.ruiq., a on., w..,, -*.,'t, i flJ nysten,. ,If .a re.,ult of 

th ro . of r t IMrL. to nLtdJir|,, thl'. ,;,.tv',. L..r're outages 
ar~ ~ h ~ ' '. ,', L)'. pcr,hotic.:,rc h i . 5SO%,,(%:fart: 

rLcic'p 'r~ rt ',:,rLr', c L.~*r.t a I :t now c. a 11.:.. 1. b(?tit.O i:&t 
JEFC.O ifl ic. . n jd -,torc.. :c': J r. . ir.d main i"t')t.ttticrn'the 
JEFCO c ,,r:. c.r, 'I. r c.,;:r,,.;i. thc- ajrd ci tho SCAD.A syctem 
c.-'.)ri t- L , " .r.,,.e t.' : .n finc r ancji was-

crrr i,', c:..t .. ,t . . th.'p r,'.. .r. .dt cjtn t% for central 
pJroc4* or : ir, ;a t- be I.:ti. I of kr toLt'I ,(-€ t u.,rf.. 

L 1 . L.. .rJ ir,-g. . l I.,!tori i ...t.r int;, ted 
Ari r I I -i . 

r'st !L...' ri,. .. O,:: : 'J . ' cc:ntrol proc,.? '.:u: 'ind at 
Lhu 20 r c-.,'. t,)r it,.il , t'. .nd thte i.tu hlndod over to 
JEFCL : '.h . o.rd -,f .,r ,'i-. liror mod f cation-, to some of 
the h i qh t.:jc" .... h ;..ct r I tI. ill rI(1L11r ed bt!forv full 

­

-110rn I -'I', ; ) - L .ri.d 7.,!1 t:io till( - r i ', t.e;, U . thelC', )? 


.tI't ,c.tI I S C ;r.p I ! (- the
 

tar -A I k L ' r ~ I c~! . t,- t., i, I I bilIht - ki I It:- .- i
 

J ' '. o . t i .- :t, :,, t II or inU F.r ,' I .r ," (!(-(: IL . the 

SC . . , , ' . , r :. , .'.I ', b.,. .. L. t .rc'.iori to 

the C:, . 1, . .. . o1 n,,t ot., I I (c Lir, I't I AtorC. . '.')'.,
P;. %:0t V,l, ') ' I i yte r p lanJt,,. .l~ ; .,,oc I.; t-.,v 


ed.c ar,q . : .... :' ,Ir L.,, . t.t r, ;..,ri ,,r,'1 wia I ,r tL,t.i 

. * '.I £ . . . ... .. . .. . I . L, 1 '.. t,,,r tI,., ..- ;t Cm 
-


Li:Iu . ,; 0.*. ;c-, I,h t ;-,: .t ;rit I (I i! , % tondo, if, ,d I-! .. 

p.r r,i .r.,r,., .,r i. .. - .#.. ' . ;.p .t .' to b.' i.,t,.. t,: ay 
si ',i I,r ,.' ,.n t 6'r:, .,r Id. r. inq of JE-CC,'I T 

I. hl .(:r I, , it- iIt .- .Irdf lir. '. b Ito... : - i . '.-.'t,11 the SCADA 

S. 'It - I .., I .' :p 1i : .,acI . cr r.T.l a tI-d in thI A.' C c U.S. 
t r .- r.iir r,i,' ,7.crn . !r,,It Ir :. h. IJ the .,vtt:n, irstal l.,t ton 

Per L(,. 

The ptirr,'.r, of the project. ,iccording to the F'roject Paper. is:
 

(I) ro pt'rmit the utili:aLon of electric powoer by 24,000 
potential consumer units located in 3Z villages and two 
camps. 



(2) 	 to contribute to improvements in the reliability and to
 
Increasj the quantity of electricity available to
 
industrial, commercial and residential consumers in Amman.
 

Evidence of progress toward- Individual EOPS indicators as of 
September 1984 is as follow.: 

I. 	 Table III shows the dL..c!opment of rural consumption in 
the :5 villages and tho two camps in the project area 
durir.-I Lho prc);ect irrpl.nentation period. Bly the end of 
1901, thre nurber t, rur I consumers in the Y' villages and 
two camp. vJia. 9,741 .r.r 9,'.;iI respectively. Additional 
applications for electr icity in the Z.5 villaqe and two 
cimps totaled 1,473 a, of mid-February 1904. 

2. 	 The SCC in Amman is operation l and Additional 
tran-.fornors Are in tho process of being installed in an 
upgr add syste. 

From ., pr.tic.st point of vieos, both the purpose and the EOPS 
have bevn .%ch i .ed. 

19. cjqPS"! 

The ()0.4 Of Lhi project, as en.isaged in the Project Paper was 
to i.t rid trio benef:its of electricity to low income urban and 
rur aI Inh.mfI LAnt%. Subgoals vere to improve the urban 
,C1ectr ICI& dJ.:t It-itior. systrm :,nd to modernile control 

,j t ti ,. 
(jff ic(. or ;oon. Worl y 

lnforr.t=, =,: ..r t th .2E;C() ',nd t, ULSAID/Engineering 
f..,1! th i ,,t . vi,t; physical 

rh-',.I o-1. ir,.. , r .7. ifr.ir . o.I-')tli t h hcvj .- Iuch Ci Lh 
tilt .- 1-. t ricjl ,.'i tlu..g *achit i.id. I-) Addition to.r i' 

'+..l.. ' ... 1:71 ",r irlq. t ;'- td.',j iiI%1 In'.gt ll ixl lage.s in 
the projet'C . ,. t!..

-
Jl'tCO .*. or(i's. ub-.t it ont; and thi, SCADA 

control To- , . . t,. pI.,r,ned phyr.ical. p.,rit w'sas in 
ser .'rie.. ". "+g,' c .--. r,,',t t c. v-. s!hw.rd tli,.t vL rt til ly 
not Inq t:lr !..$ :i,. r t,. pr ,.n. .. t r+,r,.ir.,.;d ttrl.lsod. Stores Issue 
r vcor d.. t -.r t Ic':,.-tC *,ri T,,i:"t, :rnr. in . w orI manship 11|1-+ 
, rn..;.-,.r .. I ,r,. . In tch . I1.gv wa. obtained 
frc rn .1. . 

SaJ,'; 	I .. , .1 I., iC.ICf Vs LI I.)CP W+PrCf 1 I'; 1pp 1.1(0 
UnA.'.aI lats .C. Hicva,.pr . thp cf T. .?V a I-;:riu.abtir 1-.i.1bIv ,r the 
quantit, a1 -)-Id7I1. Lnc Iiidln fr.:411 fo dOJ,being sold locally; 
the :tmLtorrIv cc tr "cal rLIL lr-; the number of Iiqhted 
aoosquv? arid Ichoo|s and str(et IIqht ing in tUir project areas 
provides "orv .onvincing evidence that the project has achieved 
Its go-l.
 

http:Hicva,.pr
http:UnA.'.aI
http:pr.tic.st


The direct bne(icta:ios are the over 125,000 village and camp
 
inhabitants in the project area, the 19,000 consumer units
 
connected to th, sysLem; the homes, businesses, mosques. 
churches. schools, clinics and street which are lighted by
 
electricilt', due to this project. The indirect beneficiaries 
are the cLngnineer and technicians of JEF'CO, who have gained 
additional Ino.sledg through triining in the U.S. with the 
suppl-L'rs. ol tejLip..trt.0 ;And throL'tJh on-the-job training durmng 
th. rI_1.t.1 ' 1t IOf 1 of cqu I pfn.r.,t such .ks the SCADA systiem, radio 
comMuri LI t r, tI, v.or I , . i tchgc andion au.: i I ,r c ar trans for mers 
providord h. t!,t-, prn oct. dr'rct bfncf.iciiju ies also include 
land ovnior: in thE' project atfua ,aL proper ty vi lues have 
irre,:'c7d tv *.o tiree tio,.,' due to the av.ai~ l bility of 
electr it it,. 

In add1ItILicrn. '.uL.PII!:; to 2.'?oi.inq unrits (initially) will 
be made aI.ilsbl-'n Lhri:L. r,f.w, lcw cost housing devzlopmenLs 
ared tn v tIr,.Iori ( i tie rut r,.tAV- I . iFrected under USAID 
F'roject 270 .,9 will pro id. i..lc-ctricit, to o further 6,000 

~n nI Sot itreascr~nn.ivr i 2 1 it. .. ~~ Hai~dab.. and Zar qa of 

thtjr-.;.Jr'rCO[ .F ;i*~rcw ; in 


Impl ,n..nrt.it '; , f t h i USAI[0D iratrced project has helped JEPCO 
to obtain ifn Ilar pioects anad f inncincl sources other than the 
GOJ and US'ID. The project has .ncourag3td other donors to 
Sinarco s&.ntl ar pro ,.cL irncltd:ng thi., full inming: 

1. W )Pr.,'.u ,'!J . rLF .*C. Pr.'FL -;t- .rjr r f':(!!:,. '. r_ Pr -n ) 

Thl% ,o r t.l lovae'. (c.,r .hi- s, :t-?,, :-,"ri I,nd reinforceme~nt 

to tt.,, JrF[:'; -i, in J . :It i)'.1t i ri fLL iit,jr[ b' 14:1 I-IVA or 
77/ l1, p:,,.r ,r.-. ,.I,.',: go'. I:' ' di 'AributLion 
Sub . .. ,"in,.4 '.') with .,.. -oc ited :7, I. 11 KV 
and ). -I V' ';. - ,(.tir Ird ,.iL:iliar, plart. 

Electr icit., ';rpl i,.. tu7 low ccost hcu.iriq development 
and 2 1iii lt q.e ,orf, a,.c. included in the project together 
with tr .4irz ,r;. nr ;.' n.: .A 1,)r. -irid r.an,.qokn'rnt studies of the 
prervnt JEF1 "str.rt,:t t. 

The total pr, ', c.-, -., , *",t mit 'd ,'t LJt.i_-','3 , ' , O 
Funds are bt'1n4 ianov a .. 'i,11atir from Lhi Wnr ld Eianl: 
(U3 I2). *);'millior) )r,:.* frr)-n thr- Euroipean Inv .t ment Bank 
(USS'1.-O million- (r t.he. proji'ct. Implemrntation is 
expected to h. co,:.plI,'cd dur r,q 1933. 
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A total of 42,000 new and existing urban consumers will
 

receive new supplies or improvements to existing supplies
 

as a result of this project.
 

2. WORLD BANK ENERGY DEVELOPMEN;T PROJECT (IBRD-II) 

This project includes the extension of the JEPCO urban
 

network by 40 MVA of 33/11/6.6 KV power transformers and
 

120 distribution substations (11/6/6.6/0.4 KV) with
 

associated 33 KV, 11 KV and 0.4 KV cables, switchgear and
 
auxiliary plant.
 

Electricity supplies to 20 villages in the Madaba and
 

Salt areas of the JEPCO concession area are to be
 

provided.
 

A total of 21,000 urban consumers and 2,000 ruira;
 

consumers will be connected during implementation of the
 

project, which is due for completion early in 1987.
 

The project cost is estimated at US$21.00 million ar.d
 

funds are being made available from the World Bank
 

(US$13.5 million) and form the European Investment Bank
 

(US$2.0 million).
 

3. SOVIET RURAL ELECTRIFICATION PROJECT
 

This project allows for the extension of rural
 

electrification in the Salt, Madaba, Sahab and Zarqa
 

areas of the JEPCO concession area to an additional 62
 

villages having some 6,500 consumers.
 

The project is due to be implemented in two stages. The
 

first stage is due for completion early in 1981 and
 

covers 33 vill3ges having a total population o.' 24,000
 

people with some 4,000 consumers to he supplica with
 

electricity. The project cost is estimated at US$7.50
 

million of which the Soviet Union is contributing US$2.90
 

million. The second stage of the project is due for
 

completion in 1986 and is expected to make electricity
 

available to a population of 14,000 people in 29 villages
 

in the Baq'a, Salt and Madaba regions. Second stage
 

project cost is estimated at US$6.00 million of which the
 

Soviet Union is contributing US$2.00 million.
 

Implementation of these projects will help improve the
 

social structure, environment, health services, technical
 

and economic situation of all villages inhabitants in the
 

project area.
 

http:US$21.00


U.S. technical ad isory assistance is badly needed in the early 
stage nf an/ project Such as this. The U.K. consultant had no 
e:periencc with U.S. procurenent rules nd requlations and this 
dela.ed the project for several months because all IFB 
do,=-- rnt . had to be r.r ittv-n to include AID standard clauses. 
Most Gf t11e ! ': could fIa . b eun avoidcd i f an i.:per ienced 
cos, I t.int. , ikin tIi it ,ith 'ID f irjnced projects had been 
ava Il.1hI t'. F.-'rtun.t i.l.,I.,.C .WFCO AblC to supply GIfif(icient 

itott': i.si frci,:, t' . t .: ') 1 t.ie pr o ect ,ovin unti I the 
M-1 tL'rI~ k,rsd,.d .,,,1,1 C,'OLt r,r t h i r,.- i r {Uroeoc t had tr r 1 ved. 

, f in i qr,] i o l t i it inr a.t pr i.. t to) e.:pai rid public 

s er t ice .-v r U fC L JEF'[.O is a i'nterprise- .t t1.. shari.tioldtr 

co'v.irn,, jl.l it... 19L . r-nd ',..thor ited to 
qce giratr,. Lr ,*r.mlt. .*d t f it,,,t,, r-cr. i1.t',. bit,.' and 'r..Il nergy 

It-, ci; Cr:,. .r, . .. ,. . . . -l of .,r, .,i.., t,c(,rrL-d( by it 15 Kim 

r .idtu, r cL.t Lt- nn p iti. add it.irt- .!i,-( hr..-r: c'. a:. ionjl 
.,re.. . ,, ir ,. . ., 'r-i thi . ;, .-,t. "o..r ca aid. hl, C.UJ tqjre ,d to 

.,r, Ie. .. .c'r'.cr .­..-t he JE.f-L cr,. , ir e'. to oatit.t I I lIaoe.! 
Intc l tided I (I t tw . frc . t. J' T '.r. rapid r ..sp)nsc Ic, physical 
c1.tnq. ; th,4t ,.( Lir *! . lac~c. 'ir.ur: it. ". I be.tQL'r or igcinal 
sur. and Imp l-mc., it (,ri r ,pr ,,.i.ottd a r i..l ad.antacle over the 

t

tIth% 	 (if t,:, i(: 1
r l 	 L f:crid n ;:i.,,rr.', .svnt dep.,rt n . 

To,.; r..%, It-; of t 1: 1. pro )v( t ; 

;4" 	 Fe'irifcfcrc.o,'i-.tt ,f ttic', :..:f i d i lL r o nt-twor1. byIbut icr, some 
14!, MIA oM "I ll -. b 6 tra nsformer Cap: a.Lt/ allowed ars 
additin-lL on, 14.0,' contc.: co1 rect.#?d to the 
s stem, irnc: Iid(J,t .orr, l."Kt' tirdt';Ar ial conumt r., and an 
.. nniadl i.,.t.r i'c '.. c'cn.cpt jun tutal ing 15Y. 1WH. 

B.) E;:tvr'.iori ,i th'- ar. di :.tf ibL:t io n re.tworl: to .J 
villale.),- .t.:,l .. :i ,,.nfj.. pc .'idr-d l. 'tr icit, supp lies to a 
popoi:aL or rlcin i u .€.-et:opl' :,f L."0,,.i i tth a total 
drnti-tl . n'i|%,,;-,f13. "', %-: . 

C) 	 The pr . n:,, . t ft. , tr,-.,tr ,d,,nt r .dtc aid telephone 
Com nic.l itort , 0t ar, ,-..it in,, Mi' c. irt,? JEFCO concession 

are'a pro-. ids-d s lvph,,- f,1c: ilIt i,'-;betwiirri the main 
tiubs.atLon-. tIr, IFff:' ,lhid off ice ind i.;ateL Ii t off ices 

in Zar q . Sa I I n- Id,,c, and also proviided a VHF mobile 
radio 	coininkn i L7-L. orn s ,t ci het woi n ck1I eng i neo,rign 
cei,tor. andr, son'm .'' ..,-h Ic les oper at irig over the ent ire 

concession aro.i. 

http:irifcfcrc.o,'i-.tt


D) 

E) 


F) 

The project provided a camputer based System Control and 
Data Acquasition (SCADA) system to monitor and control 
the main .:3/l KV swb tations on the JEFPCO system. The 
c'istence of this s.stn allowed JEFPCO to establish a 
full operations arid ccntrcl dopartc.nt responsibly for 
monitoring th! t, L-ct;":ity di-.tribuLiort system throughout 
the coricL-.-on .. roa. .*;teT, outage time (both planned 
ared due.' t ) i u.. d.4..j. h.,.... Lb 'rn siogroi iccrlt lv reduced now 
that tl. CCCrf C,*:tL iS iul 1, furict ior~il and providing 
cotst rlult, lf ., ,l l 'l..., S Ot, C3:f oriSLrmvrt. 

Undor tn.t F C LC , .1,,,' tariff m(tt:r wtrf' PUrchasel 
fromn Utr.- -,. Tt,- . . ! - I t-r ;, r. c c)rp ar atc I.&IIt,i tt iC 

%uspvn-.o ict t ;jt- t.t.,r Ir ,.' r. ,CoccorddriC with? pre'.cnt 
cldis.r it..i '. ,,r..;,r ri.,. ;ir-in.r .t ta'i . ' , , t 4d,1', f)I,,CL d a 
flUr t c r 1''.'." i ttL.r, of trio i.a.mL dt-i g ri h&ve ttivel 

purcr, ed. JEI ;. to -.Iv s iri i f icant so<viings by 
adopt I.nq t l det. tq r .i ".:*t , thi-i r 4t! r1,ar d for 

(tLiU t _r .i t;;, Ic-.. 

A I #-, O( t t ,~ / r r , f l.er ic h JFF'CO:, i, li] ','I o tm .; (lh 
-U&e-C pr+.iiI! ,€i'; lv.r'(l ir.ir error in (.:cc-as -,( 1:2 " . on 

. '" r .... t '. .. tG.' or, .,(i ... r ., ., dc -, t iC 

u-CO n SL: tI crin c. ...... , i ts pv r a nnlt,l r itd 1-'r.- (I., domest IC° corn,.L;,n.r -, . JPfLC 
L 

) C.. S fi v. pe;. t tC) IO):L - % ,.I l..).t l~ JD 

of ri-.orui I ). ... ycurf metlr Lit i lZi at iro in anyclI !,,. c...' 
One .i.j;.r , raTfi. I0.. ., . ,;rC(;nct ic- t v~c. o+trr of for a 
ma.: i.TL Z... ('r r t)r . 1hi. itr '. rL'dtCt ic i r..t€_..it .r. imeter 

terror cm-~'-.. , fat- (,:,...i.l. , ti. .. Jdit ior,.il c,,pit. ,l Cost of 
the ,nrknot c It .;,o l> I, . . r ch pr '.;. t I , co,_t -%ame 

24.6,j - 'J3 .i." 1 , . ,..,.-J'_ ., -. , L. Ocil 1;i'r . fu r thf? 

Th' 1riLr'J:c I I,', I ;JL.',, C.r,rJ..' ir,5 within the 
.ir. .k. ic, +r'r itl 1 ofjE CC) c i, i .. t i. ' ri n. , Or a 

irn , a t. , !,.,al tj.€ ,, '. ;r., f c-. int i .c:r' , . ,T i I 

, i I I:,,,* ,) 

cIa ,.(-a; ,f Ccv..-Ltr,'r i , t ,ir..FCC (,)c.rice 0ion a rL -. 1 To 
L

, 

qLI. Ia .Ar ;i*t . f -, -. ! r i .- I , I1 , to . 11 

put dtIdl.'fi t i I ,.,1 .. , i'', .tr', a *,rL o-.-C',, nt. ; 1 , 
d% fIicul t btt i,'., %' Ir .'f .OIe ti l .t on A t/p i .al -:.7 I:V
S'%ten I.sralt t. ir' ,I* , -, ii, t ort., r". I ,iJr , thoulr. 

rh I % f irCUr-. d,-.... t,.t. ,(.( ,I, C C) , f 1r. -.., .ii 1 ar'.' toce 
tht c ri l.li',r . '- . Of .' to hoir -. r. .. ipl)I 
re&atorat tic'ri t Ir.i, r!" t i', Of.vi1ig- to . ,I.>tl;) per 

breal down. 

Further savir.j; rn t.t..* cost of cl lectLing and anlysing 
system load fIlovi tnformation are expected .as a result of 
the computer hA7,ed d.ta collection s./ tem now opvrating 
in thu area. Lor.d readings are normally talen twice a 

http:dopartc.nt
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year and. prior to the installation of the data
 
acquisition system, could occupy 40 staff members over a
 
period in excess of one month. Similar information can
 
now be tabulated within 24 hours from the computer
 
print-outs provided under the SCADA system.
 

I 



J );.NIAN LI.LCTIIC 	 I'U ER Cc. LTD. 

U I IWJECT (LOAN o.:7a-K-n:0)
U.S. AID HUI4AI, ELECTI(1FIC.\T 

OF US AID FINA.NCED PORTIONC.\51l FLC*WTABLE I 
(THOU5A;.DS) 

CAS11 FI.OV
CNTUACT
CC.NTRACT 

1980 1981 1-3/82 4-6/82 7- 9/82 10-12/82 1-3/83 4 -6 7 -c/0 
No. JEP. CO ,?.OUITlCS VALUE 

,51A/USAID CU. COND. 

;51U/USA1D ACSX COND. 

838,314 
2109082 

1,83831 
210 08­

-------­

;52.%A/S.NID TUB. POLES 1,497,p3k. 1,497343 ----­ _--­

-
,52B/USAID GALY. STEEL IO65,370 1,0659370 

;52C/USAID 

;5/USAID 

CLA.'S ETC. 

NSULATORS 

130211 

CANCELLED 

_ 

Trana 

1309211 
erred to EPCO fin nce 

5kA/USAID 33KV ISOLIRS 58,750 575C ..... 

;54/USAID 33 Li 11V &EAR tooo050 1009050 

,55/CSAID DIST. TRANS. 159,3OD 159 30C 

56/U.SAID 

;57IUSAID 

PO'ER 

RADIO 

TRAIS. 

CO)JI 

.987,O81 

907p254 _ 

786,2 200813­

818,o568 1j380 11_343 6 -5s9 

;58/usAID SCADA CAT:C IED 

736/USAID 

737/USAID 

NETER TESTING 

TARIFF PETERS 

CANCELLED 

5491314JD:1,5,7 - 549,314---­ 7007 20372 
.. 

-521 •7099 2 16 

792/USAID SCADA. 1 27_0. 

Total 9,000oco 3,052,714 6,86510 . 6,8 4 4 7,415527 l4 17 7,758,4811 7,828.56( ,200,784 9,OO0C 

OTIERWISE 
All FIGURES IN US DOLLARS, EXCEPT WIRLIE TATED

NOTE -

BEST AVAILABLE DOCUMENT 

http:THOU5A;.DS


JO|IDANIAK 'LLECTIIC 'O,.EH CO. LTD. 

U.S. AID HUAL E zTlI]'C.\TlUN PI1OJLCT (LOAN No. 270-N-020) 
TA5LE II iF0',.i' . r I')-1 CUIk.m.lY ANJ1 INSTAIIATI .I 

Contract COP.OITIES Tendera Order Shitm L a nttqa,le sta t Supplier 
No. .1E'. Ileturned Placed St.rt uAvailableCoplete S 
6 IA/USAlD Cu. Cond. Feb. '80 ,lay '80 Aug. '410Nov. '80 Jan. 'Bi fl1v. 93 naewoo In'd. Korea. 

(i1U/USAIU ACSn. 
J 

Cond. FeL. '80 v:ay 'r0 
______________ _____________________ 

Sept.'Ito JaI$. 
____. 

'81 Jan. '01 ;:ov. 
. ... 

53 
... 

Southw1re . U.S.A. 

652A/LsAID Tub. role July '80 Oct.'80 tarch '81 April '81 Jun. '6 0C'T. 83 I'.L.C. India 

6520/USAIZ Galv. Steel July '80 Oct. 'S0 Maxvr '81 April 'UI Jun. '11 OC3. 
j)ae wuo 

'American 
Inds. horea 
Export USA_ 

(52C/USAIl Clamp. Etc. July '80 Uct.'80 March'81 April''81 April'81 lov. 83 Dec Woo Ind. Korea 

6',3/USAID 1risulators A i.'7' Dec. '87 Jan. 'CI Mar. 'o% !Ov.-83 Jay& Shree - lladi" 

(A5tA/USAIti Isolators reb. '80 1,Ay '80 Dec. '80 Feb. '81 AprI'81 3'cv. American Exp. U. S.. 

654V/US.\u Fuse sol. etc 'eb. '80 .Ay '0 Dec. '8O Feb. '81 April'lnl j'OV. 83 Westinghouee : ..A 

655/USAIL' Dist. Trans. Aug..'79 A|,ril'30 J'une '80 Feb. 181 'Nov. C3 newoo Ind. - Lorea 

656/USAID Power Trant. Aug.'79 Aug. '80 Jct. '80 O.t. '80 3 D aewoo Ids - ]- orea 

(57/USAL) Radio Com",. Yeb. ' 0 July'8 0 Jun. ',1 July' 8 1 Aug. 'Ll JAN - 134 Tlcom , U.S.A. 

C58/USAID Scada See Jl:" 79c2/USID 

664/JEP AID Dipt.Pillars Nov.'79 June '0 AuE. '80 Feb. '81 "ov 53 Lucy - U.K. 

665/JEI* AID Unit Subs. Nov.'79 Oct. '30 rov. '80 Nov. '80 Dec. 81 I.L.O. - IIO1.L.NhU' 

666A/J.I'AID Jointa Ltc. Jai%. '60 J ,ze 'Ao Aug. 'CO SPt-.'CO Dec. El Delta -. Ks 

666B/JLi'.\lU 11V. L LV Cab. Jan. 11O June '10 tu. '30 Sept.'80 Aur. 81 )'irellt U.h. 

667/JL.AII T'comn,. et.tIc'.'QO July '110 Dec. '110 *1^i. 'I Feb. '81 July 81 J.L. &ve . U.K. 

73 6/USAID Meter Te-ting )lay.'81 Jun. '81 Dec. 'HI Jail. '82 Feb. '62 Cnncelled 

737/USA1 Tnriff hetcrr Ser 'Ui Dec. '1 July '412 Aug. 'P.2 Sept.'82 Jan 0€ General Electric USA 

7q2/US.-.lD SC\DA 0o.,I Jan. '82 Nov. '82 Mar. '83 Mar. '83 Mar..- 4 Telcom USA 

778/JI' AX I, Villages. Feb.'82 May '82 Y: y 'It2 .Iav '82 June 82 Jan., 84 .editerranean Eng.Co. 

http:CUIk.m.lY


TABLE III AI 

Consumers/ C6..swution Data for Rural Consumera 

Vi lace 1981 1982 1983 

Consutmers Consumption 
(CWh) 

Consumers Consumption 
(CWh) 

Consumers Consum 
tion (C 

E!I dch 300 0.334 50 0.587 647 0.808 

Tabia 270 0.436 350 0.589 406 0.728 

ghuribt De Suq 450 0.674 601 0.989 790 1.398 

Jawa - - 89 0.068 13 0.135 

HMan - - 100 0.008 

Hjn3 a ... I2 0.014 

U. eZ -­ 71 0.117 115 0.209 

,ugablein .. 399 0.674 823 1.495 

Rufe imin 75 0.035 85 0.086 

Um Jauza :- - 88 0.042 

Zai -.- 33 0.003 

Subethi - 82 0.007 

Allan .- 131 0.011 

Um El Amad - -- - 53 0.004 

Khilda 129 0.102 161 0.201 197 0.259 

Tila l All 142 0.110 607 0.742 1350 1.774 

L% Es Sumaq 131 0.103 344 0.431 444 0.585 

Tababour 63 0.092 304 0.477 471 0.786 

Nw4ir 45 0.054 50 0.063 50 0.068 

Rujm Es Shami . - - 35 -

8uweida 

Patala - . -

Vu-aqqar ..... -

H43hintya 300 0.407 804 1.149 1381 2.147 

Hanshiyat Hisban - - - 97 -

Hisban - - 97 -

Adai ya - " - 73 -

El Baisa . . - 115 0.009 

Um Abhara - - - 20 -

El Faisaliya - - - 91 -

Iral El Amir - - - 45 

MarJ El Hamar 251 0.302 1017 1.661 1516 2.720 

Ira - -. 65 -

a -I - - 95 -

-j ";uscir -75 
0.008 131 0.014 



TABLE III Cont d 

Village 1981 1982 1983
 

Consumers Consumption Consumers Consumption Consumers Consumpt 

(CWh) (Cwh) (Cwh) 

u z-l 37 0 .0 0 3 

Total 2081 2.694 5447 7.791 9741 13.313 

Schneller Camp 500 0.347 2513 2.846 2984 3.075 

03" Can - 3561 1.335 6027 4.966 
TC5L CO 0.347 6074 4.101 9011 8.041 

No connections to datelbut application rot electricity from 289 consumers have 

been received. 


