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Appendix 2-4

Firm Capacity and System Load
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Power Flow Diagram (1973 Estimated)

West Java  (Dry Season) (Unit © MW)
7 Djakarta
132}
44
3
Serang : N\
6 ' A ¢S
%, - \ -7
~ - .
. —h : @ Kosombi
__ell0 Bogor | 103) >/ Padalarang L
12 Djatiluhur ’ I Tjirebon
Kratjak ' - Bandung 7 11.4
3 7 a6 o
S e A P
~ 5) . s T
@»— il e
° ANAs v v T
9 24 1.2 '1M| 'b"
Ubrug 15 Semedang alangbong
|24|~H__"' .
"""""" = Tasikmalaja
9.2
Central Java (Dry Sedson')
Tegal:

* Pekalongan
R A

8.6

‘3'_'/@ - Semarang’
//
A5
Is .
VA
S
P
:_31-_5'1; Ketenger _ | .
5 ' : o '\ -
Y Mageiang /ﬁ/r f”\\
| P N ~
L 139; 22.9 Si - Solo
A ey Y
/// \\; \\ /(E_G'l]
3,4,’_ 42 \\.. -
Tijitatjap \ P
'}—‘\Y_/
i‘?“{;
Diokja

29~



Fast Java  (Wet Season) -

 Surabeja .
 Godas
Madiun. ) Yaru
4.8¥ o 50.2 \>*9/ ‘Bangil _
NI “Kediri L A3 ool Letjes
1 3.5+ A ] o A - B —~
PRIy IS L 53
= - L .
0.7 Mendalan [ {17)
Malang
- |0}

K Kaotes™ -

Notes; |. The system structures are based on"_s-).sfem: “existing |n 1969
e:(cept.ing“Tuh'ror.ag - Ketenger and. Kﬂ!.il’.(qnt.o— Madiun .ir..mfe:r.-
connections and the transmission line for Kar'oﬁtjkafes.

2. 'l”'h._e.= loads are 'col'cu:lc.:ted" as;um'ing the uniform gr'ov;rfh

rate for areas in a power system in 1968



A 'p"p e_h'd'i:x 2-6

Loadtng Condmon of - Dlsirabutlon Subsiohons

| _ | l968 ¥Hf_{' 569 -;; ? RE
e A Loadmg ' Louding e TLoading
Expl.| _Areu;_. Load GC_IDGC.I\‘Y factor .L_o_ad Capuqlty factor Lgﬁnd_ C“p“c'“_’ factor:
- L aw) Loavar | e Lw) (vl | o) | nw) | tmva) (%)
biakarta | 76.2| 187 | 42 | 843|230 37 | 94 | 230 | 4
o |Bosor | 56| 153) 36 | 62| 253 25 | 69| 253 27
~ |Others' | 68| 94| 72.| 75| 109| 69 | 8| 109 74
[ Total | 88.6 2| 7| 42 | ‘98| 266.1f 37 109 |266.1] 4l
Bandung | 28.4]'405| 70 | 309 655| 47 | 336! 655 51
X0 | Others | 249435 57 | 27.1) ‘435| 62 | 20.4| 438| 68
| Totar | 533 835| 64 | 58 | 109 | 53 | 63 | 109 | s8
‘Semarang 4“'3:.'{2}_” 178 58 { =% (78| 7o | 136 178 76
1o o233 L BRI Sl lersl
| Others } 36.1| 48 } 42.1| 45 421! 5
X g | T Paen] | .S)ABJ} ; 0
Total _348}“ 539 51 3‘_-755} 599! 53 -_4-0'9} 599 58
573 | I - N 26.1]} .
Surabaja | 28.1 | 33 | 85 | 294 53 | 56 | 307| 53 | 58
X | others_ | 26.3| “40 | 653 | 3i6| 49 | 65 | 337| 49 | 69
Total | 544| 82 | 66 | 61 (102 | 60 | 644|102 | 63
'Noiésc I:-Locai loads are cnlculufed assumlng the umform rate of Ioud

-growfh for areas in ‘a power system.

KV

Cupucmes at 6 5|desof 7'0/30/6KV transformers are cssumed as 20%

- of the ruied copacmes

o

Copac:hes of East and West subsia’rion are regarded as'IOMYA each.
Mlnlmum MW - ‘generated during the peak hours by diesels
connected to e XV side, _ . _ ' .
Minimum MW generated - by diesels ‘may be increased in and after 1969
but the same figure is token for 1969 and 1970 taking to sofety side.






Appendix 2—7

INVESTMENT PROGRAM FOR FISCAL VEAR 1970-1971 (JAVA)

Unit:  Million Rp

1 9"7Q : Pro'posal o e
Ptogram of | by The Direc- - Our Difference
. - S Proposal .
Five Year torate Gen-  § © (©)=(a) (c)~(b) -
) _Plzm (a) . eral (b) _ e . '
‘Power Plants' | 7,758 5,400 7,473 285 2,064
| Transmission . ' :
- Lines and : 1,625 . 1,835 1,687 .+ 62 Al48
Substations ' : '
Distribution 5,361 5705 5:508 47 | 197
Diesel Stations 228 1759 228" S0 | as3
Total 14972 13,708 | 14,896 | a76 | 1,188

Note: Investment in thn electric power sector as whole w:ll be 286, 010 Mi!lmn Hp 26,010 Mlﬂl(.‘n Rp. if
our proposal is adopted for Java and Proposal by the D.rrectorate Genera[ for other areas. It will be

24,262 Mflhon Ro. if our proposal is adopted for Java and 1970 Program of Five Year Plan for

other areas.

4,5 5_
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Improvement of Low Tension Line in 'Mdj'or Cities

Expio- Ifem Materials InVeStnién’t
tasi - (Million Rp)
‘Cable | eskm | o7
Xo ‘Tr_an'sf:ormer 26 73
Total | 100
Cable 1 o1.gkm 4 -
XT | Tronsformer | 22 56
Totai 60
Cable 1 24km | 5
X Tronsfbrmer Iz 30 '
‘Total . 35 -
Cable | 17km |- 4
IX | Transformer | 20 53
Total ] s7
Noieé; I. Itis ossumed fo repfoce 40% of eXIshng low fensnon cobles

mciudmg further de’rerlorchon by new cables during five years.

2. In' 1970, ’rhe repiocement is mainly for the central area of
“the cities. . o

=37



.Rehcab'iljifclfi_on 'dn'd'_EXten_ffcn |
outside Major Cities . .

| Construction : Total cost
Exploi- | Increase of cost-per kW | (million Rp}
tasi | demand I(Thousand Rp, Y. |
(KW} (a) L - how) ) (o) x (b)
(15%10% 1.8) |
51 4,140 80 331
(2.3x10%x1.8) :
X 2,700 80 216
(1.5x10%x 1.8
x | 4.700 80 376
| (2.6x10%°x 1.8) -
fotal | 14,240 —— 1039

Notes; I. Inerease of demand

X dive'réity factors,

= Increase of peak lood of power system

2. Assumed diﬁers_ﬁ'y ‘factor covers from the

generating end to customers entrance




Rehabilitation and Extension of Distribution

System in- Djakarta City

Unit ;

Million Rp.

Tiem Materials | Investment
~ Switching  stations | 48
Lo"Op. -.fe'.édérs _'3. loops ‘ 2‘5.5
S 25.3 km :
. .E'_X'P_fe'ss. feeders 144 km |.5:‘:8
o | Sub-swilching stations 16 240
o - Transformers 238 [,O022"
: { New- instaliation 1,888 poles | 226
Low ten.lines { Wire replacement o o
by larger size wires 296.4 “m_ 40
T § “High ten. cables - 53 4 km- 277
j® o ' = : ) — "
152 . [ cables 6.5 km 27
se | L ten. IR . '
yi ow fen. lines { Transformers 26 73
.o | ' . -
| " Total

2,366

Note : I Itis assumed 10 rehabilitate most of d_iétribution'_ systém' in-

Djdkdr:td 'éiiy'duri'n'g five years.

2 1In !9?0,' the rehabilitation is mainly for fthe central

area of the city. .
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KETENGER -

PURWOKERTO

GAMPARSARI

TIILATIAP

lablé of Fréquency Allocation

I

o
1
1
4 T
|| frequency in
11 case of both
I'system inter-l
| connection

P
C —

100 150 200 - 250 300

—— Freq, in kHz

—d 9 —

350

400

TUNTANG SYSTEM =

KETENGER SYSTEM
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Power Line Curr:ar Termina}
Equ:pmenl

Telephone Set

A-Type .Relay - Panel

For -
Conecting other System
Telemetering Transm?ttsr_
Telemefering Receiver
Telemetering Element
(Power OQutput)
Telematering Element '(Volfagq)‘ .
Telemetering Eiement (Frequency )
Telemetering Receivert, Recorder
or indicator .
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"TUNTANG ' SYSTEM _ (Fig §)
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Appendix 2—11

MEMORANDUM

ON THE INVESTMENT PROGHAM FOR FISCAL YEARS
: 1969 1970 and 1970--1971 in Explouta5| il and X1V

June 16, 1969

Japanese Study Team
of National Power
in Indonesia.

V'In prl H& XIV due to the ShOI tage of power, the load mcrease lns been suppressed
_ for several ye'us especmlly in the niain cities, and the seheduled service interruptions are
stlll contmued in Pddanrr .

Therefore the pnorlty of mvestment should be given to the pransmn of genelatmg
f'tcﬂltles

It is 1ecommende(l that the ’lddlttOi‘l of diesel unit for Padang should be
admaced from ougmdl 1970 to 1969, whereas small diesel units to small cities can be
: postponed if the 1v¢|1lable fund is not enough.

Othe1 power plant projects in The Five Year DeVeIOpment Plan, eSpeClally the
constructlon of a steam power plant in Palembang needs to be posmvely carried out as
. programmed.

 The mvestment in dlstrlbutlon facmtles should be consmered gradually in pace with
~ the expansmn of generatmg f‘tClhtILS as the condition of gener'ltlon 1s far worse than -
“that of distribution.

For the fiscal years 1969 and 1970, the mvestment should be Iumied to the
areas whele genemtmg Capabﬂltles w111 beincreased,

As a basxs f01 the pmgrammmg of the reinblht'ltlon and the expansion of d;stnbutlon

facilities as well ps for the plannmg of power sources in the future, it is very Jmportant
to. est:mdtc the demand by analyzmg the financial (,dpabllltlcs of waiting consumers
'and stuclymg the possibilities of the expansion of mdustues

765_



7.

Also, it is essential to know t'hc lctml condltlon of consumus dnd genelatlon/ B
distribution facilities which do not belong to PLN '

According to the astér plan of transmlssmn 'md d1st|1butlon I‘or l’alemb’mg in con—: '
nection w1tl1 the new steam powel pl'mt dlstnbutlon volt'lge is gomg to be changed to

12KV from pr esent GKV

However it is quesnomble to change the voltage m view of the loa(* (lenslty"

1ml the posslbﬂity of mstallmg overhead high tenston lings. - -

Agfor lhe tl‘flllSllliSSldll, t_he drig'iﬁal 'plan:s_heuld l)e p'u'_slled_ 'l‘(')n'\'fé}'l_'d:.' '

It is commenchble th'lt the ovelhead hlg,h voltage lmes have. been lar gely ad{)pte{l in

' Expl 1I & XIV

. Bt.: Agam Pro;ect is orlgmally planned in ant1c1p‘1t10n of the development of- local

mdustnes in the Buklttmggl area, but it will take yedrs for this dcvelopment lu order:
to avoid the low utlhzdhon of plant capamty for some years, the 1edu<,t1on in cwpa(nty

or the transmlssmn of: surplus power: 1o Padann by a fong dlst'mce lme csn be’ con-_-:_
sidered. But boil mmsures will raise the i energy cost (even though: thls sneigy cost w1]l

~ be still che'iper than tlnt of dicsel. or. steam plant )

On [he other hand ‘this p10vmce has: many hkes and rivers, and 1t is expected
that the various types 'md scales of hydro sites can be found. '

'Therefol*e as to Bt. 'qum P:reject mo"re'efforts shoul(l be made in increasing

: the economic value of the pro;ect aloug with ‘effective transmissmn planmng, and itis

more desirable to canry ‘but a compalatlve study with other posszble 31tes
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Appendix 212

PHASING FOR FORMULATION OF FIRST LONG-TERM PLAN

: 'Mon'ths_. : :

24 68 1012 1416 18 2022

. Organization and Staffing

 Establishment of the -

1,
"~ Planning Organization.
2, Decision on Staffing
‘3. Assistance of Advisors
4. Connnift_éé _
5. Staffs dispatched from
~Exploitasi offices -
‘Works
1. Data collection and
.. Analysis -
2. - Study of the Basic
Designof System
3. Formulation of the Plan
Equipments S
Noze: - (1) First of all, the planning organization is eétablished.
{2) Major staff.".qé works are cdmpletéd before advisors érrfive.
(3} 'Preparatfon.é for data collecﬁon are started soon,
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@ French Green Book. Method

{ factors considered )

(Numba'r of )
Household

d[PopUlaﬁon
b, Ability of Payment

©. ECAFE's Inecreasing
Ratio of Actual Load
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Appcndlx 2 1 5

EXAMPLE OF CALCULATION OF REQUIRED NUMBER OF
TRANSFORMERS FOR _VOLTAGE IMPROVEMENT

1, -A’PPROA{:H |

I Assummg th'lt the stmctme of’ fce(lels f01 each tmnsfo:mer the con(!uctm size and the
' “load distribution dlong a line are same’ for all feeders, the volhgt, dl()p in low voltage
ines- can be lepxesented by the following mdex

(10{1('1' per’trahsfbrknér) x (length of f_ee.c_ier per transformer) = K

(2 When . Ithe‘desimble value of K is given and the measures such as the increase of
'tlansforme:s for aclnevmg the desirable value of K are determined, the necessary
numbu of tl'msformers can bc calculated

2. AN EXAMPLE :QF' cALéu'LATmN |

In the l‘ollowmg calcuhtlon the values- of K, the load and the numbcr of tmnsformers_
in 1968 are- ob‘nmed from the 'u:tml data, and the target of Kin 1973 i is decided based on the -
comparison® of the valucs of K for d]ffe,rent cities which are supphed at the various levels of
voltage Londltlons and the load in 1973 is estlmftted Ttis assumed that in order to achieve the
hrget of K, the measure is taken to increase the numoer of transforniers.

Tabie of Calc‘ulation '

Year : 1968 1973

K ' 5300 Target 1,500
Load (KW) - 762 132
7 (unit) ' (1.0} (1,73)

Rincaseno e | 5300x 173 = 9.200
measures are taken _ : : -
Ki /K . 9.200/1.500 = 6.1
' Nllxmber'bf.transfonﬁ'er ) 737 137 x/61 = 1.820
Increase of transformers’ _ 1083

Note: K in this table is expressed by the use of number of poles instead of fength of feeders,

78 5__
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Appendix 2—17

'EXAMPLE OF UNITS TO BE USED FOR ESTIMATION

OF CONSTRUCTION COST-

'Hy dro-Power Plant ;

Coment, Gate and PEnStock €LC. vvveieeeerrsreereeree o, s

‘Machinery

EXCAVAION ...ttt SR

. Building ........ e e s

Thermal ]’dWer’Plant;

 Machinery ..o, e e

 Civil Works and BUiding ... esens

“Transmission Line;

For each voltage and each size of conductors.............oooo.....

" Substation;

* For each voltage and-each unit capacily of transformers.......

New installation and addition

Average construction cost ................. [T eerene . -

' Distribution;

Distribution transfOTMEer ..o oo oot e,
High tension line ................ e —————————————— e ereerieaen :

Low vOItage HNe oo

New connection ............... et e ae et SRR

,,97_

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

...... Rp/t

..... . Same as for hydro-

power project.

Rp/Kw

Rp/KAVA
Rp/KVA

Rp/KVA,

- Rp/fsubstation

..Rp/KVA,

Rp/transf ormier

Rp/Km,

" Rpffeeder

same as above

‘Rp/consumer
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