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hav accesst his'type: of r e' e in Qrain ndhat the power cost used fo 1na'"1~ny10L

th r'eporit were baeon team Judgment andtha t h
aRdpiah/KWH22 orpe cosQ4 to~the aingts on
usTed in he K.ace Study obviously soeemod ecsie



Economic SystemI Design Plani.ng: I was stresse by
~~the NRECA Consutas that allngineering skills avail­
~ableoul bhused~ toke h ieivs n pe con 

~sumer and per KW sold~as low as possib~le One technq1,
-suggested to accoplish this goalas to Lde~t1. 0 o,

jec iLnto su-ra and concentrate on~onsm conne 
Stions before sarting on the next seon et0o~x 
~pbP iding- y.,10.Kilo te-Qfthe _3­

;anid concntoing on secondariu and 1laeirals ad~ 
vjivce connections vand perhaps,by doing so, setting a po cy
equiring~ so many energized services per kilomete of 

however~, that many local consideraions must be considered
-before implemienting such a plan. 

Material Scheduling: For such scheduling itwas sugs­

ed by the NRECNWConsultants 3month intervals be used and 

that these schedules include~the~ 1011ow1ing Litems:-~ 

a Ruih aknd dollar needs -n 
b.* Kilometers of line to be completed~. 7?4 
c. <Number of laborer~s required
d. Number of, consu~mors t* beenrid 
e. Kilometers -of-conducor ~ ~ ~ ~ 
f. Number of po e'L 

­

g# N~umber (and aest1iatd sizes) of tranisformers~ 
h., Number of m~eters 

-~ Hiscllanuus hardware items+4-

Accounting: rThe importance of~ work'planning~ anthe prepar'ation of,project annuial capital and'oo

ating budgots wora discuuuodsAand-the mportanco-of


idetL~ingkuypolforanc arasand measures 
 was
undarltned -by tho 14RECA Consultants, The moAsurements ~ of consuwmr billing oxpenseas and investriont per KWHsold wao used.4as MPOS Ixnpts asreed theitt Was 
:n~dat acen should be given to-o 
 these nattozrsad'that b fooproject line coautruction communcas,stadarize rualprojac t work ordor procadures andaccounts be adopted byPLZN. 
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PART K 

POWF:R SUPPLY FOR CENTRAL, JAVA 



P0FU? OR CENTRA"JV 

uraonfo&ma ton, 

or, ~Q Qmu withFN4 th'n 

and arcultura. estatsa s well aS a few sml rvt oa
is~trbution system~s' :,'n 176the otal generating-capacty,of 	 PL wa It25Q M'W 6ompared to 1,310 MW or the captiv y­tesThle PLNI total 'includs te 125 '.andahydro
twhich i.s owned by ~the iLrat 	 utl9u 
-) 	 tton' 
~which sells mostof its electric powert LN


Pdi was origin~allyfomed in .i945 ~an tn 1954'was gra x,:panldedthroughl it erger w~th threenaialzd( rey'­
the miakeup of PLN~occurred in 197 -following tuidy 4 6~b an IDA-financed -unsulting team,
''Aongthe changes wa~s th



<tcieatiorn of 	 a n,ional mnopoly autlh t-rity'r nU genetion,

tranamission .and- itiui' Of electricity-by Regulation
18 -7 Und~er this nuthoritykany genoc*ationv facili4ty over 25 KWas w0l1 as any hignificant distribution system must be Uew.encedbly PJ.N. Untiltthereorganiation the system had grownt

very~ltte~land was burdened with high oprtn ossada 

Sold, obsolete generation and distributio sstm 

4AD mde ts t~t~1on (Tuntang Loan 019) to PLN,'$n 199toxehblitte generation and~ stribution systemsin Ceni~ralSJava and this~a 	 -o4by
savno ~loan 

(total for eight lon $13,44Ulin) hoovrf 


mr
 trugF 1974 

raious



< r0os no onstruction was a iiuaiyY*9arted until 194 IDAloans 'to PLN began in1970 and to date IDA and IBRD loans total~$348 Lmullionv Other foreigni id donors~ and couumrcal lendershaveo co,e in more recentl and curant plans cl o PNcpf


*including nbou,. 75 foreign han8 by 
 

;oert~~rcP4CitY of PIA has not inzcreased substau­tiallyY ince 1970:mid the incrases that h'aV-Goccurred havecome mostly frouildiesel stations and gas :turbineso GeOnoration~of 	 oloctricity has increasu. rom 2,354 OWII inA971 to 4,400 
OW in 1976:largely reeulting from nraeefjinyo.existing equipment plus the additiLon o~f 	 the Interlju encration~Capacity, Largo new PU* $team itatong at $msaran (AIDLZoan024), -Jakata (L81W): and Surabaya, (Japanese 1oan).witll becoming on the line within two Years and generation'is expected 
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yo- ncessap,''o. ~ r 0000 .W y 98 

On heconsumption side PLW sold 31250 GWH in~ 1976 ,fld
aumng an equal amount utilizd by captiv§ plants (norecrd 

140Oi~llion~citizens wa 46 KWHY amnong theo'Zest in the world.,)
Thi fs usedI mostly inicommercial and industrial (includingestates). application (40% of PLN and nearly all the:: captive)
and by weath,erl osidnaof a few large cities, Efforts tobrin electricity to. rualarashas followed two ifrn 

programs of. illae elctiication inwhich a sall,diesel


or 	hyr gnrtor of 300 KW oress isoperated uzsually only. 

fe~w restaurants and-,pivatq houses (usually less thaa' 500

total connerctions);. This effort i.widespread and4is being

~ 	 undertakeni by both PLN nd Depateuon Daa'Ng (Department 
of InternalAffaixs, ,sometimes translated as Home~ Affaisunder various, raid donor nd GOI finanlcing program~s . In some 
areas conveniently li e er the PLNgid~. ai
W1est S'umn'tra atnd ?NottW SulawesL, PZ.N has extended its lines ~ 

Sinto the,'countryside'wh'ere it> isable to got two to ten percett
~7~ of 	the rur a esdnt to tahe the service even with a hgconnection chiarge, 

In 	'Central Java the PLN grid is further along indevelopment 
.Uin mot,.r&eP of4 bIeJcountry, Aso,:h n f17 h 

Prv 'o(including the,.Spocilistrct of~o Yogyakarta) will.haeover 500 4 t.150 KV triismiss1ion lAine tying together
the maj or ciies ( and, 4 n nto ,both Jak~arta andLi~J~.tSurabaya) ind over .2,$00 Km ofreentl'ytn"tU oru 

iti i. ffientjfor serving~over 20O000 customers* In
early 1977 the actua umbeofcustmers being served in the 
area was 182,?00 rnost still.conetiedt.'to, the ;obsolete systemsboing replaced'(under AID-Loans 01.9 and.05._Genoration ,capw ' 
acity in the area total.@dj 129. ',i1977. but will':be e~xpandodnto 229 MWon completion of the, Semarang Steam Station (AID7
Loan 4W024) ,by umid-1978. ~By 1981 three additional hydro unite now under construction will add 26 MW capacity and the- IR is,planning to fund a nov 2100 Ws=a unit, in 8marango 

X-1 24 
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illat O 000 imotac . ustome­182 000 -4O~1 00a 

sumrs(ver100 KW) which ar octedfora totat of 17,746 
ZKW'dean4d The~ remainder are governme9nt buildings an street~ 

SThe, 
 monthl~y load facta2? fo F'ebr~uary 1977 was ,24p,500 ,df/ 
S(790599) 
 (672) w45.18%,whic may' be cnsidered as a"tpcl
operatng month for'hi reportL'4 

By mi4197.it is~epected that~the 150 KV~network tying i~Semrani'4Mglang SoIlo1 it'd Yogyakarta sytm ilaecm~~12 pated at~ connected tothenew Seia nrtnb ofVtworl-P %n earag teamn station' wW-tlia o lod rCentral. javawill'be intezr connected 'to the 150 JKV 'ytmThe 'I~npacity 

~~i~i~f' ys tern wil1 bo as follows: 44 

~$i4'444 4 3 '444x­
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Samaraag steam h olwn'aa
an units 
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hekiowtt Rp 2,0 ($593)W~ 

Thu annual cost per kilowatt''of generation and transmuission in-.. 
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o~tter valueiq. 



a nce 7, 

ei.~at a 

5t- 14 .4% 

$,85; y r - au 

227 235 .587Ab.0 foRM

reaonaLy oael cons~s ter-en' aoldrto Xos03r tpintl. specltfic,34gra t eeay var x eu5OI(4A0~) pe 

eshoad lded r'asie
15 rg ri an.A1~%anuLa 
the~or an snnus should notto th 

mile~ (41herre to,-40liera~~$ tharg, For
f e~ ciruiwh 150a~a, ra *vsex amp afto1he M. 

emn 0r had86/1)9 ofA~e 

dding acontosii te rd5 00

annalxpese oud b $ oI6ld0 ori*$14.40 ovrag y~e4 fato 

and shoeroul hae on eredbeefc oednmore, nsot lad 

anua oar 1 iehcot 'wulb' $is4tha a rharge 

at, oPe tn 1atArom ,L1 
ftactor. hereforeitcouldbe a~rgua 
 thatth "f 
 tiecot 
 0 

h'hlsl~~~~~'PLN~ ae h~ua SstMhret
i_' an bud:b 

http:ori*$14.40


PRIEPARED UJNDE:R 

''TASK ORI)ER ilt. ') 

CONI'RAC'T N'). \ ID/pih:, - 1090 

PROJECT: No. -498-11-9'5-249 

BrIWEEN T"|'i­


[NIT 'II) ,;TATE:,; ()F Ai, I 

A;ENCY FO.R l i:I£A1lti4AIl I. 'I: I.OI'iICWIT 

NATIONAL. IIJRAI. El'IR:' 11. t2U))IPI&AT VE A;.; [ATION 

M.ici I, 1977 

PIO/T 1496-249- 3-60j27 (9 and 49h- 249-3-(),/,7BU03



Mairch 2, 197'





LOCATIONS OF PROJECT SITES



//



-4... .- J VA"



i-,i



..-.. '-.j





CENTRAL JAVA SITES-:



I p SEMARANG 

-
- * 

4 

T!AJ 
A G. 

.;. 

4IN 

ecu-s 
a -. 

-

Q~~~ 
• 

,I 

4S"M-R"ZM6E.AN-
S4ATG SPG 

~. 4I" 

A C 
* 

S 4, tS 

4 A E ' 4 

" ~~~~~~~O TL.­"Be 
 . N.. 




.....
 
0 gT L 

age cy~ opp~ t ~vonn 
Duig, uga ( u a a17 the. te sudfursprt)etie' 

sifiT coern 02'4tprjc a esi ot eth'Kaa 

-G~tenien ofLo~yIndonesia, 
Thisrepot i ad fhorL and diosrs'ic60 Mnb 
 f 


proiiouG submitted ruort inthat.it'-id d,.ndre~ a

ana3~so _Q c.r area~ 

2 rTh&aL$ nd vdas-. Li tor rept .--.-Ac V4ordi itlh. 3 , 

mansf heprjoth o a u, from~ ,asethacu i.fnte
foreast praepaedb PLNLunOp: ofteNEATnt1iVithe~6 superisio 

Volumeu2 ossso ehia aernonnoilasmldb 
thta~wih.ad u tebaicdsinan ooig rtei 

Th1, WIndya X11 Oprain Di1ho Suaffin Saarng Cnta 
Javac<V Tida'hs .1* ~rviio b o siI pojec ystepis wil bo# 
operted



ou~ cv"
Ill~~~ I a ,todvddit iopat.Pr oss 
of~ ~ asupinse ntefnnca oeat 

in4;d~ t li 10a (Mgitu~ aiuo' Par It a nlyi id v 

itaton dulg6lilan f nd ostig. pprtinguxpnsasareova 

4o InPr 1,adtufnnilad''f nmceautoso 

01 l roet r pf onixif InPr V-ialy ealrt 

-uelan tutrsro h ota'-4apoeri r icae 

http:iopat.Pr
http:ta~wih.ad


epr e RmndoQf
ty4ab~ e 
cldwg i S an'atjo Ir.E8ii~i8ohan IryMo?~JSID 
 

aTdscoprto of mayidvdallo the stQafAvoyUSAD/akat

tinde Diretor~c Tom~as~tNi h. hadc,waimporan inprduin.C iithis~ 
 
kreport spespentallfo adr schedle.19nvaluabTe sZeado 
of PwereTr~anratoand Egaipeig UStAtfoID, and bytM~re.c 

Wrgt n Ir.Warhond conept tod te f 
Grti tdeis fialyetnre. alte RC AndvtisoryiTeamC 

me hep': tie T~n that ih~npt inthsfini~a ,fsi4
~repor-assemproed" in:bJaara whef~o: L SI/aaraado 
isiy,report eLV~ oata osrcinad6oai ~s~Ls 
~Vswt~desecll to hr WilliamtC.Sucesnner eamwLeadbezi
 

under'thve'fornc iatheradeasio the frstd 
 for eects pwer
 
fiierciee n reseac
adcndtiv0 aes thefuevee thatup 
 whc
 

IotIs a ?ea
entahpn 'h ni, tad thetcncptsand fin~ingseof14:s 
rfeetrill perove to..'lare fi'of ruaD/peple
nume nd.robef
 s


Swinlved:, othe.mpemnttin' of. th :uj~~ ro t. Daa-4 

chsAprrfndt ata ontuto n prtn te6



tics beu,, wil oohr-roet.-ucosh wl ea



Phili1p P. Costas, EconomMs0A 

A NRECA, i nAA,4 AA 

rry 

AN,. 



D6 tnA 

Ke aaan 
LurWi 

pusa, 

Ad i i~ r t v iBfd t b I a u t n la 
Ofiga'll inchagt ,of Ia 'des ort(;M.0 

Dstrit 'ente orheaduaien0 

ol 

Rp;< 

I>~ 

I 

ml1 

trale 

1~-

CUMYADWAURMN 
41 In~eiW 

VS *02 

.0 

Idoitr.24m e(bu 

3.1-kilrwte. 

QIAI 
gu~h' 

/ ie 



Will'VT'R 

~4J ,A~*!*1 

A~~~~~l~ IC ito adL gjqrn ,1 

~A 
PdovljlQA Lon a o pi#-

BAPPOIAS ~ 3aQo I~mnllu(4vteto n 

Od t1064 P ~c en 

flovolv~tof11"a" 

I &4 rI toM~%Ii~ AlVolvlt,7 

rill 

KI l1v4lt 01 0UiQo vWt; IV 



Kilwat 

XW1Klwt 	 vL 1611dwt Vp 

33w 

I -- nii).a 	 1 ";jaM- ASi 	 Nalonal 

Lod acor 
____ ____ ____ ___ lonwon 	 tf, 

* E 	 Naioa Electri Adiitaino th h<~leo 

ItrO z I*at i oVe1I t1Q iata 

PXD 	 Prjc dettcti oent. 


Powe Aamoy.i 1~r U1~1~ 


-,g
P LI P 	 o uc ap r 

333~ect 33333-33 3 

or Ag3 cl3 	 3) 

s-.0 133l33333333i33 	 111[ 

I3iv va a m e'. Ratio.~ 
13 W E33313 

WADWL ttaA-iyTeT aiitmltu~x t 
v volt$ 

-.--VA h Iv a-lxfa ly owt' 

W wt.,~ 	 '~~ 

*r$r~aQ UZ'L)3 3



LOAD AND-USAGE ORCAT



DAA



Recap of Central Java Pro ects


-(DieselSuve - October 977) 

11. DESIANDCOSTIN O PLANT' 

A. DISTRIBUTX0O4 PLANTI? 

Blasic-lan fl J' ad Loa Asupin 

a;.aaa of Six PLNt, ~ 7Y~ 

~ai~Va~aVa~aaa'aa Computed Annua Systm Losses4 i lif 83Vaaaa'aaa'a' 

Inaswn per~~~4a Cosue o4 nesmn 

a.1 "a'3a' pe 9 

Total/EDjetribution Invstme.nt par j&W'1 
'a'aa aSold a 1 

3 ~aaaa aa-a PM 

Consumar Demand-Saavo'a/Ka 

MWaV11 SodPaa'Ivstot1 

va'aPrimar Distribution Lino&a' 

Undo3Vbuifaj SeconaryLn K)1



aacondaryfLino Transorma KVA. aaaa 14 

>a'.:aComputed~ 
 LossusCVcul'V'afrom 
 Taits­


aaaa4'VV~ or and' t. aa' ~ ~ ~ 'a'fAaa' o aaR'3aaa''a a viso'aPawa C~k 

aaa'aRevivad 
 Exponasaaaaaaasaa~aaa~afaaaa~ iaa f ~ ' a 15 

Va-Paaa>laaPl4~ aaaa ~ s Co o a anaaaaaat'a' 

aI nva r"" tpf ~ 16'~a"'-a''aaa'-'K 

http:Invstme.nt


T -E



toOSTT 
4,,a 0 0RA 

B-., S''IGEPNE 


CHAR 

S~reltdCsspr4H od(obnd 
PL." S udia Cnrl aa,1 

~DA~k U 

Rye ao f5pr~t& tauI V.nnL 
ng xose"fr 


,S ix Pro ccSt20 

FOMO 

TV. FIANCTA1 


AtFIANIAL'En U! IO 


RevisedPrga~ ~- etCluain 3 

Mil* n Irrgto 

Forecast.~~~~~~.anL.~a 

Rai$/oocs Ecnft 

Cosuer 

Po a iacal 

25, 

6 

EcnoiCot 2T, 



K-K



4 

r~CHARTS 

.Resdentia 

Retail Rate Comparisons 
Lianmung andKa Studieos 

C1Retail R a 

3533 

- ~ ~ 3Rusidonial' Retail Rate Tarif3 

V. 81VPI.EIHNTARY TABLESi 

I..4 Fo,,recast Oprating Revnu/&Poer,Cost) 

2.£.oaao Rasldential 1G,rain Mil an 

3. ForIeat udaital~,.i Mil and 

.39 I 

5. Forobast 0&HEpnes&cnue 

<'.'.. 

8.<1 

9,,311 

FoecsP$R Lary Dawta -osBa 
Paa''a12osan( 1'esn)4 

cst suar Dat Jogyakarta.I. 
Wonorri (2 pain each)U~5R 

tsuwr Dat H4.4 

Srago (2,paps'aac)-

L4 4 1 1 

I<<> 

42 '4<Ci3<"a 

48UJIJiUI 

5 



PART I
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Goe ra 

fineld l oauvs1Tin eh LQ04oe as es '-ohold 
otfddeleneatr in excesa of 0 p was intervewed. 
Analysis'.'9 pumpirriatio4n dead wa acuae based on


the physiQgraphi adthe agiulua setn f eac siBte. 

Infomaton n hnd rep r2for the poet paer especill 
th'"o~ - onns, study included in the pa or; and the 
o'6~/cnmc.Buip~rprdfrec 
 ite gytlefaoulttak ,ea C-rom:i ia,,Departmnt of Social Ecnomics, or A z 

The~first easibility; report (tiQ2t1 qon1,, 19.aten) prepared
{ by, the NlRECAK Teiam:W1as' analyzed indoa 'Upon thi dat base 

Forsuimplification, these assuptions cani be sumaiz$edan 

f fLiEor; the.-promti cial,forecasts'of the~six$t i­2. ocld'n~t~,UAD"Podt:aer Tn short, bot~hcnue 
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