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5 opermit the utilization of electric power by 24,000 potential consumer
wortn loosted in 35 villages and 2 refugee camps and to contribute to the

trorsertert and increased quantity of electricity to consumers ir Amman, through
tree firgrcing of equipment and materials for electrification an¢ to reinforce

o tre Amman digteibution system, vy
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The terminal evaluation was conducted in September 1984 to assess project
inplerentation 2nd the effects of improved and increased electricity supplies on the
rural vitlages and urban areas affected by the project. Implementation ended in
July 1933 and all funds have been disbursed. B8y September 1984, 78 percent of the
23 ,GCO project consumers had been supplied with electricity and well over

5,06C0 can be expected to connect to electricity supplies over the next three years,
Approdimately 125,000 individuals in 35 villages and two refugee camps have now
teen provicded with services.

The project experienced considerable delays 1n implementation due initially to the
tnexserience of the implementing agency's Jordan Electric Power Company's (JEPCO),
U< consultant, in preparing bid docurents in accordance with AID regulations. Poor
responses to tencers by US and Code 931 -uppliers also cutridbuted to project
delays. The latter, ccupled with higher than expected int.ation rates, prompted JEPCO
to reguest and AID, to approve, that US funds be used solely for the procurement of
equiprrent and material with JEPCO financing erection, installation, engineering
services and supervision., This funding arrangerent resulted in an unplanned
imgorve~ent in local construction contractors' capabilities in rural erection work,
Fural and Urban Electrification also assisted JEPCO in obtaining financing from
other donors for similar projects. The World Bank, the European I[nvestrment Bank
and the USSR have since contributed to the expansion of JEPCO's urban and rural
networks. Approximately 77,000 more custorers will receive new or improved
supolies from other donor-financed electrification project which extend electrical
infrastructure built under 278-0209 in the JEPCO concession area.

An important lesson resulting from Rural and Urban Electrification was the need for
US teconical assistance in the project's early stages. If an experienced consultant,
familiar with AlD procurement requlations, had been available, valusble time would
not have bren lost in re-writing [FBs and contracting with suppliers. MNonetheless, this
project was hiqhly successful, and JEPCO, a private company rather than a government
acency, was eble to respond rapialy and effectively in carrying out project

activities.
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AID provided a $9.0 million loan to the Government of Jordan
{GOJ) to assist in furnding a rural and urban electrification
plan to electrify 37 communities (35 villages and 2 refugee
~amps), and to provide material and equipment to help
strengthen and upgrade the Amman high and low tension power
networks.  The loan agresment was eigned with National Planning
Council (MPC) or September 21. 1977; the original FACD wac
December Z1, 1980. The implement ing agency was the Jordan
Electric Pawer Company, Ltd. (JEFCO) which is the
concecssionalrée autharized to zupply energy to consumers in and
around fmman ond 1s a4 private shareholding company.

The original concession consiated of an area bounded by a 1% Km
radiue circle centered or the Amman Mosque plus an additional
area 20Km wvide along the aAmman. Zarqa road. The GOJ agreed to
extend the JEFCO concession arcea to serve other villages
tncluded 1 the project,

The project financed equipment and material for electrification
and to reinforce the cr1sting urban Amman distribution system
to meet the neeod for additional electrical service. The full
amount. of the loar was disbo-rsed (see Table I). JEPCO uced
approsimately USED, 500,000 af 1ts own funde to finance the
following:

L. Installation/Erention services by local or Code 41
contractors,

2. Fower system erection and maintenance equipment,
including trucks, ditch di1gging equipment, derricks,
winches and cable handling eqguipment.,

J. Engincering zervices to assist in power system design,

construction, 1natallation and procurement .,

The project waz connleted with no significant changes 1n
relation ta thie arigieal design. A substantial part of the
rural erection work wes completed by local construction
contractor . ftirs resulted 1n an unplanned major i1mprovement
in the cap-hlity of the local construction industry. The
creation of an tmpraved control system, using the System
Control and Duta Acquisttion (3CADAY as a tool, has been
fmplemented b, JEPCD, An euperienced Control System Engineer,
from the compary‘s conszultant staff has recently been engaged
to facilitate training and impraove management aspects of the
organtization.
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In the FF, the project’l evaluation was timed to occur when
m0st of tho projected 234,000 consumers wore supplied with
electricity, and the rurpose of this evaluation was to ABSOES
the ~esults achieved by Lhe end of the 1mplementation period,
1.e. July 1932. B, September, 1984, a total of 18,752 of the
29,000 allcttees or 78 percent of the project consumers had
been =upplied and well over S,000 consumers can be c:pected to
utilice the fucilities aLer Lthe nest three yoedre,

Major ccntrainte were the 1nitial tne:perience of JEFCO's
conmsultant, the Wb, fien of bPennedy and Dunten, tn prepérxng
L1d docunents 1n accordance with A1D regulations and the poor
Fespun<e by o5, and Code 990 country cuppliers, These
resulted 1n tmplementation dela, of two and a half yeare,
Cozpite Lhese gulaws the irojyect achicved most of its
object i en wrnd s one of the most succesesful ALD projyects of
1ts baed 1o Jordan., Tre project has been e:tremely of fective
10 1tS prnat, ebhjestave of provading reliable electraicaity

werresice b U callagies i the fural vs1Cinhity of Amman and two
AL QAT e Telar ban Sroan, Yersice was provided to a population
Of appro amatel, 1oL, tndr s1duals and 1nc luded some 1,000

.
tnductrial ‘Cormcrcra!
Progeaty capri et 1ng
CoCceLn uf LGV,

consureres by Lhe completion date of the
an annusl electricity consunption in

EUALUATIGH MO V0

The tmplaomentation achedule 1n the project paper (FP) called
for evaluation of the project when mo-t of 1te estimated 24,000
canLuners v cannested to the public electric utility system,
and regaired an astoseaent of the results achiesed at the end
of prujpect seplesor ot 1an, This final evaluation 14 bacsed on
camprehiens e 1ot urang b, ULAIL porsannael during project

s bevment ot s net o ter warnlet pan, UZa D Enaineore
phrycicall, ~headted lras Gl corpleted woasdl,

The roamberr 00 - o0 e o 0 each sl lage mas abtarned from JEPCO
records and Grher rtarln were obtatned o contracts and
dicaunsicos wtth 270N andd consultantl ~taff monboers.,

Princioal canterbinlone were Mo, Marwar, tuhnag, Technical
Manager, Jifeng e Salah e Weber, Fronanciol Chief, JEFCO: Mr.
Bernard Yuign, froiect Eangiaeer, o cnnedy aod Dunlen, JEFCO
cunsulant s dor Lo o ttia, HSALD T Controller Office and Mr.
William Labby, UL Eogineering Office.

EYIERAL _FACTUSS

In gqeneral, there were no significant external factors that
unduly iniluenced the project. It is 1mportant to note that
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when the project started the Government of Jordan (GOJ), put a
high emphasic on rural electrification., However, duc to budget
constraints and high rates of 1nflation during the period of
project 1mplementation (1977-193%, JEFCO wae unable to obtain
a si1gnificant amount of necessary equipment and matertiale 1n a
timel, mannar, Thic was pu-tly due to delays 1n 1s<uing the
1inttia! IFbBs wnd subLuequent pozr rosponcees from Code 9491
suppliere wnd parti, o the YLids theacelves, that were
si1gnificant), hignoer than the estinates contained 1n the FF

[FTEYS ISTTR AN The 17 budget cquipnent estimates were preopared in
carl, 1277 o contained o 1o percent inflation factor.,
Howeser, bido recet e Detueon a1d-1979 and November 1932 were
cennrddr by tragber i Ly eltamatec, whitch an turn, formed
For planncdg 0D J2P 0L cuntrabutions to the Project,
This couvpled ot thee el Ly pour rewponces from Code 941
caoplicr o prosgtee JERCT Lo reqQuect that 1t be allowed to use
S0 fond calerl s (o st etent af cquipment and matuorilals
feee Table 1 ol 20 ot the understanding that JEFCO would
prast-bey Frogat s e 10U Gerrs reudare 0 fear or-cction,

instal latiin, cndiraet t0) = 10 es crad cuper s rnion, This
cegue st vt e L o el vlthounty dYFL0'< total
contribut tan ta the Froegpest an reported oo 15,0 million, this
frgure dees nar rodflec! ot i f time and other 1n-lind costs
that, 1f Quantificd, woald <how & much higher contraibution and
roflect thee wdititizcnal rinancing provided by JEFCO to cover the
cost of the 1npute mentioned above.

Froject 1nputs ac planned 1n the project paper (FF) consisted
A, E:.tension of electric lines to 00 wvillages and to the
fag'a and Schneller arepas of suburban fiaman.,

B. Equipnent and mater tuls for reiaforcing the e:xisting
JEFCO btrwncaiaanion oand diaetrihution system,

c. Installation of a3 cartrnl centeor.,

D. Furchaae of equannent aned 1n tnstallation and
conatrin. b 1o,

E. A portron of locawl ~outs for erection and 1nstallation,
and:
F. enginevr ing services, as required for cupervision, The

estimated costs were stated tn the FP for the entire
project as 13,5 million., AlD provided $? million and
33.% million wav provided by JEFCO. Foreign exchange and
local coszst 1tems were as follows:
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Materi1al Procureaent,
for 26 villzges:

for Amman System
(including crection
equipment):
Inflation:

Sub-Tatal (for
procurcment) g
Erection:
Engincering Services

TOTAL FROJECT COST

Implementing of the project was delayed becauze of the

following:

1) Redrafliing of the [FUs
¢'enncdy
preparing bid dociement s

consultants’
regulationsg.

) Poor
suppliers,

) The SCAHDA ¢ .nlem thal

1987 wau reojyected due

After the SCADRN IFEL wiere rojented
with UCFCO counsented to the utilization
procur. a rartda COmnunicat 1ton
Later,

earnipaent
anal yced by
and Telecom Co. of
contract of

intended Lo finarce,
roequicennnts. and thee SEADA

1981.

appro:imat.ol, 31,0 23llaicn.

up Lo the SHalunoe of trhe Loan
inatallat v erwetion worvicen by local

response Lo [FBRs: by ULS.

Brad. vt e rocerved and
cuncultant . b onnely ond Dund oy,
irginia wan aaacded & tupply

JEECQ
)
2,384,000

1,026,000
--¥90,000

2,910,000
1,099,000
- 22,090

D, S0, Q00
TasmaDIRN

becauze of JEFCO's U.k.
ine:perience in
in accordance with ALD

and Dunlien)

Sesten Lhal
JEFCU modaifioed
IFir v

and install
USAID angreed

conlractara: povier o, nlem erect 1on and

tocludio:y Yrab o, Nt h draygansg
and cable handling egpoapaent

Becausce of
milltion to tho fFroject was
equipmoent.,
fable 1.

Ltheces unant1cipated eosonla
used tao finance material
A breatdown aof AID financed commoditaies

corrtpment,
wridd engineer ing

a1l
)
4,665,200

1,530,000

7,220,000
1,280,000
--u129.9029

9,000,000

TEtmEDERTD

vas ari1ginally tendered
to the high price of all offers.

107AaL
s
7,949,200

2,576,000
-1.4124,800

11,130,000
2,370,000
-1,000,Q00

4,500,000

and Code 741 country

1in February

ULALTD under an agreement
Loan funds

to

JUFCO had oraginally

1ts SCADA cystem
rerosued
the project
Vienna,

1n August

Lo pay dollar costs
and JEFCQO financed

Coder 241

mantenance equipment,
deerye by,
LEerviCces.

vinches

AlD's contraibution of $9
and some

given 1n
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JEFCO financed appro:imately 95.% million for local
contractors, cquipment and enginecering services, JEPCO's total
contribution i1ncluded conciderably staff time and other in-kind
costses that cunnot be completely quentified.

filthough there were significant problems 1n the delivery of
project comrodity 1nputs, USALD stoaff monitoring and advice to
both JEFCO and 1ts consultant were 1nstrumental 1n achieving

projoct cacceas.
CUTFUrs -

Thes project paper (FF) envisaned providing and 1nstalling that
material and equipment necescar, to complete an electricity
distribution system 1n 2S5 villages and twao cumps and to upgrade
the electric distribution netword 1n Amman,

[FB documents fur sl Jtems iqee Table [1) of the project with
the ¢.ceptiran i the SGo0tea Contral and Late Aicquistition
(SCHDNY <, ttod wirt e opptosed 1o Februar v 1979, [FB documentc
for conductlar., pulveL, tnautlators, au 1liary, switch gear, and
transforaers uere released o March 1777 vaith & closing date of
May, &, 1977, The recgcone to Lthoese ancitations to bid was
SR, BOGH AL a reulty 1t owan only fonzaible to award three
contraile by ther clauang Jate,

The voewmatning [FLL were re-tosund, togoether with 1FEs for
Lartff ot~ o cadtie oqgquipnent 1n 0ztobher 1979, fi Nnew
clocing date of Februar o 12, 1980 wae approved for all materaial
eccept Lty Lara b d o maler s, ared Z00Dne eguipmont,

Contr.artl £ Lhe L. 1tems were aua-ded an June and December
L9801, ¢ -ceqnee YLl Gard comnrcnced an the reral
electrabirataorn eletenl Of the project an January 1980
ubtlacin:g B0 tey e acoount farce . and materi1al fram JEFCO
stoct g, Y i v, firmessar, hecause Lhe Luppls of materaial
under the peoyee bt wan laete e U delasn an wward. During 1980
PP licn weer s madis asatlabile to A tea srllagen and T
COPETUBIE % vt afens Lo s i thas, per tad. In 1931 a further
7 vtllages were electrified and o total of 2.9G1 concsumers were
connected.  wla, Teare e snngunera 10 Lhe refugee camp at
Schnorl lir v concentord o ing thie poeraod.

R

A addatacral S Liliagen wete electeafred durang 1470 along
with 7,245 concameres, a0 the ertuger carps at PFag o and

Schnel ler, Thee rienaiaang 17 w1llages were eolectrified during
(1787 and, Lo date, the total number of concumers connectoed 1n
the =0 .illuages anedd twa refuges comps has reached 9,741 and
?2.011 risgpesc bt vel s, ndditionally, applicatione for electricity
tn the villages and camps totaled 1,472 at mid February 1984.
(Sec Tubite 11D,

(0
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Waorx commenced on the urban elements of the Project in December
1940. The installation of 17 Fower transformers having a total
capacity of 25 MVA was carried out between January 1981 and
Mat-ch 19373, This worl has 1ncreased the powe: transformer
capacity of the JEFCO networt. by scme J0 percent and allowed an
addittonal 13,900 consumers to be connected to the system.

Worl started o the i1nstallation of a radio cocmmunications
netwert o Janwuary 1731 and. b, the end of February 1982,
combuntaat 1513 wrta f1 o LT radio links anc mobile VHF ¢oadios
Pad beon eoLtabliuhest Liod 1) o substations, S JEFCO satellite
otfrce ' stoees comple v, and 1o epecially eguipped radio,
vehieles, [hey <, 28ean b aatnre Lewn augrented to provide radio
linb o to 0 wddatiroral setaicles ang 20 meabers of the JEFCO
“taft trranngt, o one wa, Loeech paaging system, fe a result of
the pro.gicrons of thie wvsten, recpunse Liame to networl outages
arat dicturbhances s Seon cat L. <aine SO0U o ana pormanesn?
indepaendent cannscnicatiene taci1lities now cast between &ld
JEFCO afiice and wtores lolat:iun . arnd m31n scpstaticons in the
JEFCO concoeceian o xa. Following the auard ci the SCADA syctem
coantract in Rewaorber 17000 0 tinnad ce Gy stent engineet 1ng was
Carriladgd Gl ta pievas st wn oL Lentable data base for her central
Procescor tn: laded 1 e contoare, Gelyr.er, of harduare Lo
Jordan Camnenved tn e st Lol andd anctallation wae Started an
apral 1730,

Test ha.o noa beon coplolad an the central procewscars and at
e 28 reaote ternrnal wnate Lnd the syitem was handed over to
JEFLCO 2t *he end of March 1anis, Minor modificatiant to some of
the high voltage weitehgear a1 qtall required tefore full
montoar g an! canti ol it e can e undertalen L. the

Soenltea Tanteal Tontere 2500, whin this el 1o complete the
Sbat s aof Sl Boggte Lol dnee L te wtthen Lhee o whiale oo teended

JEFCO conionsien. arva wir bt Yo peremanent l, recourded within the
See. N L T T O O Y Y 1 T AT OU AR S FT<TRY R ST S, . ten-.ion to

the SHULL ot Lo ans oo cabataone et wlled under later
prajesct-, vint e P piranoced utader LLe e year plan
cndireg 1. '

ooalcead, Lo planned g o worl e thiese

© .ot L L e e et Gt U Late 0, Wb s oo tom
1o fully oneratianaag! the oo oting standards end cafet o

Eor taraanee i Chee JEF 2 - 0 e 1l o pected to be eipral to any
Simtlar e ntean o R e Wt e ld., Tranrang of JEFCG
SO s Bath the ol corruntcations oatem aad the SCADA
Seaten Lt g o] the Tepplier wad accoaplicshed 1n the ULS,
Thiw traananeg cant ton -t Lheoagh. it the syatea installation

per iud.

EROJECT FURFOSE

The purpase of the project, according to the Froj)ect Faper, is:

tH fo permit the uttlization of electric power by 23,000
potential consumer units located in 35 villages and two
camps,



1.

() to contribute to 1mprovements 1n the reliability and to
fncrease the quantity of electricity available to
fnduatrial, commercial and residential consumers in Amman,

Evidence of progress towards i1ndividual EOFS 1ndicators as of
September 1963 12 as follows:

1. Table Il shows the de.clopment of rural concumption i1n
the 2% vi1llages and the two camps 1n the project area
during Lthe project arplencntation period. By the end of
19697 the number o rural consumers i1n the 35 wvillages and
two campe was 9,741 ang ?,011 recspectively. ANdditional
applications for electricity i1n the 7S villages and two
cumpes tctalea 1,373 as of mid-February 1984,

2. The SCC 1n fimman 1% operational and additional
tranciarmers are 1n the process of being i1nctalled in an
upgr aded a,sten,

From o practical paoint of view, both the purpose and the EOPS
have been achieved.

GO, LSRG

The goal of this project, as envicaged in the Project FPaper was
to ¢ . tend the benefaits of electricity Lo low income urban and
tural 1nhabitantz. Subgoals were to 1mprove the urban
electraical distraibution sycten and to modernize control
faci1laties,

Infarmatiun gathored by both JESCO and the USAID/Engincer ing
OFfirce wee uned for thio ooaluaat ton. Horl wan physically
chaclhedd, 1 o andasn aannee , Yo ectabliah how auch of the
ultimate peogect goal bad oo achie.ed. [~ addition to
LHyntennat Lo cangtaring, thie s luded s1ating all o Laillages in
the pro),ect area, trhia JEFCO <*taren, wubutations and the SCADA
control raocan, [ elery ot the plunned phycical plant was 1N
ser sice, Voonpot el e U0 storens chiowied that virtually
nothing fancted cimcter the prase t comaned unuced.  Stores 1ssue
recorda were comblote and naisbained 10« worlmanshap like
manner Thee recsbior of cantuner 3 1n cach willage was obtained
frem JEFCDY recddn,

Sates figur. e “tatp=tact Y s ady appliance uze were
unavallabic., Howe.er, the ounber of c1zible TV aerialg: the
quantit, ni J3a0ds, 1ncluading frocen food., being sold locallys
the rrumbtor of electrical retotloers: the number of laighted
mosGues and schools and strect lightaing 1n the project areas
provides -orv .onvincing evidence that the project has achieved
1ts qoal.
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BEMEFICIARIES

The direct beneficlaries are the over 123,000 village and camp
tnhabitants 1n the project area, the 19,000 consumer units
connected to the system: the homes, businesses, mosques,
churches, schools, clinics and ctreet which are lighted by
clectricity due to this project. The 1ndirect beneficiraries
are the engineers and technicians of JEFCO, who have gained
additional fnouledge through tratning 1n the U.S. with the
suppliere of equipeent, and throujh on-the-;ob training during
the tnctaellatron of cquipment such as the SCADA svstem, radio
communitcation nelvart, austliar, cwitchgoear and transformers
provided by thia proyect, tndirect beneficlacries also 1nclude
land ownerc an the project arca as property values have
tncreated twiad Lo three tinme, due to the avarlability of
electricat .,

[n acditicn, wuppliezs to 2,5 housing units (1nitially) will
be made asarlable ta three riew low cost housing developments
and an o .tention of the rural nctworl e werected under USALD
Frogject 273 0209 wvarll provide ¢lectricity, to a further 6,000
conZunuers tn J1ostllagen an e Salt, Madaba and Zarga areas of
the JEFCH canceaastan aréea,

[oplenentation of thiz USALD financed project has helped JEPCO
to obta:in zamilar projects and financina sources other than the
GOJ and UZAID.  The pruject has cenccuraged other donors to
frnance similar projects incluad:ing the following:

l. vt Dopnn CHERGY_DECCLGENMENT FEOQIECT_ (1RRD-1)

Thi< projyect allown for She otension and reinforcement
Lo ther JEFUG curbhan d 2t that1on networt by 130 HVA of
ST/1MAS06 ) povar trancfiormern, 1209 dasnteibulion
subntationsg (11 78,0 003 E with ausoctated 27 LY, 11 PV
and .ol BV cablens caaitonagear and austliary plant.

Clectractit, cupplics to T low cost housing development
and 21 sillages are alen 1ncluded 1n the project together
wilh training, organis Jtian and management studies of the
present JEFLCO ~troastor e,

The total projyect cont s ontimated at USSIS, 000,000
Funds are heing eade asaalable from the vorld Bank:
Uss0.0r milliony anz frean the European Investment Bank
(USSA.50 milliony {or the project. Implementation ise
expected ta bre coapleted during 198395,

NN



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.

WORLD BANK ENERCY DEVELOPMENT PROJECT (IBRD-II)

This project 1ncludes the extension of the JEPCO urban
network by 3C MVA of 33/11/6.6 KV pcwer transformers and
120 distr:bution 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 21,090 urbtan consumers and 2,000 rurai
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 and
funds are being made available from the World Bank
(USS13.5 million) and form the European Investment Bank
(US$2.0 million).

SOYIET RURAL ELECTRIFICATION PROJECT

This project allows for the extension of rural
electrification in the Salt, Madaba, Sahab and Zarqa
arcas nf the JEPCO concession area to an additional 62
villages having some 6,500 consumers.

The project is duc to be implcmented in two stages. The
first stage is due for completion early in 1985 and
covers )3 villages having a total population o 24,000
people with some 4,000 consumers to he suppliecua 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 fer
completion in 1986 and is expected to make eclectricity
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 U$$6.00 million of which the
Soviet Union is contribhuting US$2.00 million.

Implementation of thesc projects will help improve the
social structure, environment, health services, technical
and economic situation of all villages inhabitants in the

project area.
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LESDONI _LEARNED

U.S. technical advsisory assistance 18 badly needed 1n the early
stagee nf any project such as this, The U.¥. concultant had no
e:perience with U.S. procurement rules «nd requlations and this
delayed the project for several months because all IFD
document i had to be rewritten to tnclude AID standard clauses.
Most af these cela¢s could hase¢ been avoirded 1f an e.perienced
consultaunt, ftantliar with AID financed projects had been
évatllabile, Fartunatel o, JEFCO wiae able Lo supply sufficient
maler 1ol from 10 oy Lo beepn the project moving unti1l the
maler tal funded and procurcd unders thilo vroject had arrived.

The se of an cotnting pri.ate 1nctitution Lo e:pand a publac
SCF /1€ was wer, effecti.ae. JEFCO 15 a <harcholder eonterprise
compan,, catubltaLhedd an Hosenbieor 192682, and authorized to
qenerate, tranemit, dictraibute, regulate, buy and sell 2nergy
LO CONILMEr s L Lt CGnae Ll S af e,

Tl Oougingd woncees Jiun cones ted Gf an area Lbounded by a 15 Em
radtius carcle conterod an Liae satnany Mocqe plus an additional
area T0ob o wande wlong thee Aenaiae Jar a1 aad, The GOJ agreed to
s lend the JOFCO concecninn ares Lo cerve ather il lages
included 10 the praject, JEFCC e rap1d response to physical
zhanges that owcurret 1o the L2 llages between the ori1ginal
survey and 1mplemcntat ion represented a real advantage over the
rigidatees often fuand 1o go.ernaaent departinents,

The: results of that project:

X} hernforceacatl of the crhan daisbraibution networl by some
149 MYA of T2/11:6.6 V2 Ltrancformer capacity allowed arn
additional a0 conzurecrs to bhe connected to the
s/s%tem, 1ncludiag Home L,ovie andustrial consumers, and an
«nnual el trac i, concurptian totaling 190 GWH,

w Extension of Lhe rare! drotrabuetion nietwori to 15
villages and twa Canp . procided electricit, suppliecs to a
population 1n e cens L 2L 000 people with a total
annual cansiennt o of Ol TS BN,

c) The provicico of o full, ardepondent radio and telephone
conmunicat 1o o, utenn cGuer 1, the entare JEFCO concessaion
area procided telephanre facilities between the main
csubstations, the JEFCO hoad office and watellite offices
in Zarga., Salt and Madabe and also prosided a VHF mobile
radio comnunication <, %5tem betueen all engineering
centers and some "0 senicles operating over the entlire
CONCEeSS 10N drva,

N
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The project provided a computer based System Control and
Data Acquisition (SCADN) svystem to monitor and control
the main 22/11 KV substatione on the JEFCO sysetem. The
exi1stence of this systen allowed JEPCO to establaish a
ful! operations and coentral cdopartment responsibly for
monitoring the electricity dirwtribution system throughout
the concession ol eva. H.oten outage taime (both planned
arnd due Lo Lrealdoar.s hal Leern significaently reduced now
that trhe Centrol Tenter 1z fully functional and providing
continuil, ul <uppl. to Wl clutues af concumers.,

Under the Frogect, Jlyoron tariff meters were purchasedd
fron trhe U, Theeto neeter L anicorpor ate muagnetsc
FUSPENLLICH Lype bLear i s in accordance with precent

At tean Gt aratar s, e LS Conl it act wmae ploced a
further Lo, neterc Gf the same design have been
purchacced. JEFCU e foute to wale Significant sewvings by
adopting thic dewtign of seter as thetr ctandard for
future wigapl i,

A campde Gf the jewel Learing Lype meters (which JEFCO
used preszitocclyy acataated an error 10 ucess of 12% on
s0me 0T o seeters tewted, taced on an awer age Jdomestic
consurption of 2,5 cnits per annues and 120,000 domestic
conauners, JEFUL could copect to loLe some 1,000,000 JD
of resenue due ' low wocural, meter utilization 1n any
one wear, Tha hagh s Suras . magnetic type meters offer a
ma.:itaum 1,45, crear, The net reduction 1n pocuible meter
error losce . far ootecagh, the widditional copttal cost of
the magricti1c t.ne US 2 ter o Lhiioh preacntly cont come
S8,y UG dn il e L e e st 1830 UL ol lar . fur the

jeverl biar 10 meter e,

They tatrodacbios b sndepeadont Coanmanteations within the
JEFCO arganicatiocn, Lagether wilh the prosicion of a
Systen Lontrol and Do dcgursition ¢ 0teen wrll
tnesttabl,. lead Lo o cigntficant aanrovement tn the
quali’ , und cant st o of cleste vzt cuppl, to all
clazoues of canzuncr wirttan the JEFCO concession arca. To
put doafrriibe ool L eloes Ofr Luets Imarovenenta 1S
difficult but the oyt of foLsenue lout on a typrcal 23 KV
eydtoen faalt an veeaane t5 10 the arde e ol LS per hour,
This Fiqguee o ot o lude any cot Gf anconTroience to
the conniuner Dactng . of O to S hour e e o cupply
regatoration tiae result an savangs of un Lo JDRI1,S00 per
Lreal down,

Further savings in thee cost of collecting and analysing
system load flaow 1nformation are expected as a result of
the computer baned datla collection system now operating
in the arca. Load readings are normally talen twice a
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year and, prior to the installation of the data
acquisttion system, could occupy 40 staff{ members over a
period i1n excess of one month. Similar i1nformation can
now be tabulated within 24 hours from the computer
print-outs provided under the SCADA system.

)



J J2N1AN LILECTHIC VOWER CC. LYO.

U.S. AID HURAL ELECTIAAFIC ATION

1 HCJECT (LOAN No.228-K-000)

NOTE - All FICURES IN US DOLLARS,

EXCEPT WIHENE STATED OTUERWISE

BEST AVAILABLE DOCUMENT

TABLE 1 CASIl FLCw OF US AID FINANCED PCRTION
(THOUSANDS)
CCNTRACT : CONTRACT casil FLOW
No. JEP. | cOMMOLITIES VAL UE .
1980 1981 -1/82  le-6/82 - 9/82 [10-12/82 |1-3/83 4 - 6/83 |7 - /8
.51a/UsalD |cu. conp. 1,838,314 1,838,314 e
518/USAID | ACSR COND. 210,032 210,083 e
1$2a/LSA1D | TUB. POLES l,k97,)k). 1,497,343 -
162B/USAID |GALV, STEEL }1,0654370 1,065,370 ' ' L
;52C/LSAlD | cLamrs ETC. 130,211 130,211 )
753/USAID | INSULATORS CANCELLED _Transferred to JEPCO Fingnce
55AA/USALID | 3)KY ISOL'RS 58,750 58,750
354B/USAID | 33 811KV GEAR| 100,050 © 100,050 e —a
3$5/USALD | DIST. TRaNS. 1594300 159,304 )
156/USAID | POWER TRANS. 9874081 786,268 * 200,813
3$7/USAID | RADIO COMM. 9074254 ?818,7568 1,380 11,343 75'3963' _
798/USAID | SCADA CANCRIIED ..
736/USAID |METER TESTING  CANCELLED
- —
*37/USAID | TARIFF METERS 5«9,)1& 5494314
792/USAID | SCADA. . hr3320788 u 2314375 | 70.079 | 296,251 7954216
4
Totul 9,000,0C0 3,052,71¢] 6,865,064 €,B66,445| 7,415,763 '1.415,763 7,758,481 7,828.5€ 5,200,784}3,00C,0C
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JORDANIAN 'LLECTHIC I'OWEK CO. LYD.
U.S. AJD KRURAL £ STUIFVICATION PROJECT (LOAN hNo. 278-X-020)
TABLE 11 . I'HOGIAMS.E FOKR PROCUREMENT AND INSTALYATION
Contract COM.ODITIES Tenders Order tquiprent] Installation
No. JEI', Heturned [Placed Shipment Available|Stert Corplete Supplter
G51A/LUSAID |Cu. Cond. Feb, '80 lMay *'BO Aug. ‘!&.\ov. ‘60 |Jan. 'O lev. 83 Naewvoo Ind. Korea.
Lo1B/USA1L |ACSN., Cond. Feu. *'80 |ray *CO Sept,. 0 |Jan. *81 jJan., '01 |0y, 8y [Southwire , U.S.4. '
65°A/Usa10 |Tub. Fole July *'80 |0et.*80 |Jiarch *81|aprad *81lJun, 6t |OCT, 83 [|r.r.c. India D\
U — — bkl A o
(S2B/USAID |Galv. Steel Puly *80 |0ct. 60 [rarch ‘81 |Aprid ‘81]Jun. ‘U1 OC'_T_-WG-‘ '};:,Y:’,‘:nlgfio::rﬁg; e
(52C/usalu [Clampe Etc., July *80 Juct.*80 March'81 jJapril* 81 Apri) 83 |Nov. £} |Dae Woo Ind. Korea
(23y/usaly lnaulators Aug.'?7y Dec, '8t |Jan. L1 [Mar. *81 |'ov. 83 Jaya Shree - 1lndin
G5ha/Usatt |Isolators cbL, EL).ny ‘8o Dec. ‘BQchb. ‘81 [Apral by |y 2 American Exp. U.h.f\}
(558/USa10 |Fuse lsol., etcget. '00 [hay *80 |Uvec. 'BOfFen. *81 |Aprid+fy |ilov. 83 Nestinghoure, '.‘-b-—\-Lb
}"55/U5A1L‘ Dist. Trans. . B _A_u—i.‘79 April* 80 {June *BO |Feb. 6% |vay. £y [aewvno Ind., - lorca co
656/Usa1p ' ) Jet, * ) R - 1 '
56/ Pover Trane, Aug.'79 Aug. *B0 |uct 80 |o.t, 80 Fev, 5y [paevoo Ind, 10T €8 fummy
(57/USAlL Radio Comn., FFeb, ‘Lo |July'liO Jun,. ‘'l July'81 |Aug, 'Ll JJIAN - 84  [Telcom , U.S.A. —
€58/u541D Scada - Sce JLP 792/Uus1D C D
664/JEP AID| Diet.Pillars Nov.'?9 | June '00fAug. *'BO |FebL, *81 Nov. 83 Lucy - U.X. ( ]
] -*OVe. 4
(65/J9E1 AlD]| Unit Subs. Nov.'79 | vet., *BO|Nov. *BO |Nov. '£0 | pec. 21 J.£.0. = HOLLANY e
G66A/Jr1ALD ]| Jointa Etc. Jon. *'60 | June ‘N0 |aug. *LO [Sept.*LO | Dec. €1 Delta = C.h.
6GEB/JEPAIV| HV. & LV Cab, Jan. ‘00 | June *L0|rug. 'BO |Sept.'80 | Aug. €1 | rireili - U.K.
— — —_—-——- — — - ~q
667/Je1 A1 | T'comn. hast Fet,'80 |July *HO | Dec. *BO|¥an, *G1 |Feb. 03 | July 81 J.L. Eve |, L.K.
73G/usaly Meter Testing | May.*83 |Jun, *8B1 | Dec. 'H1|Dan. *02 |Fedb., ‘b2 Cancelled
TI7/Uvsa1n Tariff hetcre | Sep *81 [Dec, *'81 ]|July ‘L2 Aug, *'N2 "Sept.'82 |Jan « Bf |General Electric USA
TCO/LSNID SCACA Nov.+81 |Jen. '82|Nov. 'B2 [Mar. '8) | Mar. '83|Mor.- a0, | Telcom USA
1 778/3E1 AIlgS Villages Feh.'82 |May 082 | kay *02 | bay *82 June '82|Jan., B84 l':;eduerrancan Eng.Co.
\ AR 2B AR LLI4 - — —— J

-
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1ABLE 111 A

Consumecrs/ Cunsumption Data for Rural Consumers

Village 1981 1982 198)
Kame Consumers Consumpt fon Consumers Consumption Consumers Consump
(Cwnh) (Cvin) tion (G
€l Juweideh 300 0.334 500 . 0.587 647 0.808
Tabia 270 0.436 350 0.589 406 0.728
Khurib=t De Suqg 450 0.674 601 0.989 790 T 1,398
Jawa - - 89 0.068 13 0.135
Hafn - - - - 100 0.008
Manja - - - - 42 0.014
U= Qusels - - N 0.117 115 0.209 «
Mugablein - - 399 0.674 82) 1.495
Rumeimin - - 75 0.0)5 85 0.086
Um Jouza - - - - i 88 0.042
Zai - - - - 3 0.003
Subeihi - - - - 82 0.007
Allan - - - - 1B} o.on
Um E£1 Amad - - - - 53 0.004
Khilca 129 0.102 161 0.20? 197 0.25%59
Tila €) AL} 182 0.110 60?7 0.742 1350 1.774
Um £s Sumaq n 0.103 Jas 0.4 444 0.58%5
Tababour 6} 0.092 304 0.477 an 0.78¢6
Nwigis : a$ 0.0% . 50 0.063 50 0.068
Rujm E£s Shami - - - - 35 -
Buweida - - ., - - -® -
Matalla - - - - -* -
Muwaqqar - - - - -® -
Hashimiya 300 0.407 804 1.149 1381 - 2.147
Manshiyat Hisban - - - - 97 -
Hisban - - - - 97 -
Adastya - -’ - - D -
€1 Bassa - - - - 115 0.009
Um AShata - - : . - 20 -
£1 Faisaliya - - - - 91 -
Iraq €1 Amic - - : - - 45 -
Mazj €1 Hamanm 251 0.382 1017 1,661 1516 . 2.720
Ira - - - - 6S -
Yacqa - - - - 95 -
Abu Nuseir - - 75 0.008 132 0.014



1A8LE 111 Cont d

village 198 1982 _
Mame Consumers Consumption Consusera Consumption Consumers Consumpt |
(Cwn) (Cwn) (Cwn)
Nuzha »n 0.003
Total 2081 2.694 5447 7.1 9741 13.31)
Schreller Camp 500 G.Ja7 2513 2.846 2984 3.075
8113 Carp - - 3561 1.)35 6027 4.966
1CraL 5CO 0.)a7 6074 4.101 9011 8.061

No connections to date,buf application for electricity from 289 consumers have

been received.



