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PREFACE

In response to a regquest from the Government of the Republic of
Indonesia, the Government of Japan decided to conduct a feasibi-
1it§'study'oh the Mine Mouth Steam Power Plant Developmént
Project in South Sumatra including the Transmission Plan with
Submarine Cable for transferring generated power to Java Island
-and “entrusted thé stﬁdy to the Japan International CooperatiOn.

Aéency-(JICA).

JICA sent. to Indonesia a study team headed by Mr. Katsumi
Takasawa, Deputy General -Manager of Tokyo Electric Power Services

Co., Ltd. from January 1992 to July 1993,

The téam'held.discussions with the officials concerned of the .
Government of Indonesia, and'Conducted field surveys at the study
area. After the team returhed to Japan, further studies were

made and the present report was prepared.

I hope that:this'repqrt will contribute to the promotion of the
project and to the enhancement of'friehdly relations between our

two countries.

I wish to express my sincere appreciation to the officials con-
cerned of the Government of the Republic of Indonesia for their

close cooperation extended to the team.

-September, 1993

Kénsuke'Yanagiya

_ President -
Japan International Cooperation Agency



I.o ca B 1 o n

S=1:1

Mine Mouth Steam Power Plant Devel

in South §

1y

umatra

, 000, 000

‘.

opmen t

a

¥y
2 KRAMDAS
FIRUR i,
b e -
s PTG
AR
BRI

kA IUT Ne




1. o ca b 1 o n M = o1 S=1:11000.OOO

Mine Mouth S team Power Plant

Development

Project

. N Vg
; . - R Faaata "
s R . - B S he . ol
T T Ty -

y Btait v bihGzaLy,

e

ARTA

RPN i




SRS
e

G

) Saadsd
-

L
%, ?

Y




4 1 A .f;llmghuu l.ll :- - Nl [CANAY - = - —
? L L4 ‘}) . - Murkilagil — . - EMB N LIraic) uhgai e Tadjueg
) 4 o5 ‘Yuw:,': - - ) - L i - : - T £ 1_ . \ NADUX fr./
g';ga n T b, i ; ¥ g v o Mending UL Tl = Suagatistan - T l’ Bn}y_ﬁpmnml i -
RN . 201, . s:rum s = . - . : . ",l d — ) PN |
Realt, i aieja Talanga! — - ’.é .Mu: i - . Capr Seranglayeng -
&,- BT 1‘6 N : Remsly - 8‘\ h!liﬂunl, ]- s -— . X Q
i nfﬁ “ﬂ Tabdhuingly Munmbu“ o - kit _ —1| Barht - Panghalenlampan - l ' c Cop Kalt
B N fulupginispan
NS Liby by ' _?.-‘;‘ uidingges Mﬂflh'.! Miﬂe MOU1h STEGm I’endup ' oty e i ) el L Fore - ) ' B © SEU
"""! .'3:?1 e e BES.. POWEr Ptant = e‘-’"g amby % f Jaikdwan A - 7: G) o
i R Lo of NN : N Tanjungide —_ -
iq AR & Cyrilp 4 Gk .5 " A N Mllama'!fnn @;&m\lna "I . - ft‘::l.'.: erablimu! fipangaws an_ 3 Eﬁi::'uung — -
4 H . A ¥ 1m $ i’i g (R L - Penmngge an i # . Boungann) - |- -r*/ - e Tetany RInESG ol
Arnm_l' u: - -Ml’ i 3 g BURIT Ascm 3n Tuﬂﬂi:;?m OTlla“ Loblikatan » rnp‘,"o hM;BDh‘N_Jl by : . — N Pilinhza - ANDAMAN SEA lLAND
WAL Wl S VO ik singin]_Power Plant : o,,,,f’” el Soafoarss . R AN D Jo 3°1 g - e George Town SOUTH CHINA
Kepahia - | ralbandun gpl g e : Murahe o ' L "_"i’“ Y - | L g Secet Telang Pulay — . SEA
S Tespannfun ol £ O TR L T greanim  (f Alrssbziawan . o B - — _— 1qahTG "
“Pondokiuban) MI-I:;_ 2 %@g}, Tafagy i ou bR B Bisllr:}apI:; o o MinysXhgfar ~ rqunu::“mlil o “gnmhurﬂ N - T . 8 wf_m'h'o MA YSIA - \
5 3 i - A R Burgimis anjblay . - A\ VT Y - ‘_' i :
-Qg's‘ £ ﬁ mitmn f’ R\ Lﬂhﬂ M""‘ . . vintal . ) f[:n'?:r. NG T Jatang _~ €m0 Talnegiueh— * - Q
RO KR ! ol }‘ & ﬂ‘- Tinjungegim ihng Karargagan i o nm/ S — Qg T — — =
» Jriie ? "- = . g A " L) ‘i qlung Al EK' 1 RN e all _\yig e Sungibalida N J— . _ A ( 5 ‘
wC A TR S D0 ) P sty o Chlle 8 e T -
Fu 7 2’* ‘ ; L ‘P‘lﬁe ﬁéﬁ i{“ N Lubulhaluni 5’ ’/ ) TalaogPamast A Bet Hodmedang —_ —Wirthge iy il — —
Siabun! ;- L0 R ELD 23 !4&# _‘;é,, Yisjun d.; Ohurgmarabii y et Tatiagsulah —}.slmh\llan 3 e i o : Kol
i 1‘;;, ‘i\.‘:' ralam, Tenlunnnbat,g’ﬁ\, = ao R wossiua 20 PR S S o rjungpinang  Kelpontan
.- als f L Bumﬁrc 112 - 2o . mbilaiyTe nnmg[:_ e T - = _'_' & Pontionak)®
Pranspgalem B f&‘él i Re “"&_ g wr \whukbitang Bg';\ L - — _ Sypligibal . _“: v
Fasurseluma . Tlnlungﬁ‘i \s _'.' 1aja ¥ . /\/ﬂlﬁ hath o F_';ﬁ = = -
i " L] n; L -7 atsldan; - : .
A i A : '{,;ﬂ 7 : Moscrkisbs Aebstitng a __.9_ L 3 ]Nb[AN INDOMESlA ?,._4\\ '
z st LI _‘,”‘l ! : . . 5 - o T
Pesnrishh IP 3 , = W » A \\ - Lmbsin 0 : Bujuk SN ; F’membaung R ':)
Fazaraly: r y 2 2\139 i ' P . T~ - e - OCEAN
> ,r" ’ Mal’lﬂpuf . Ketanga E“’am; o \E_.ju By e : — nwmg -
i s _/_. Shanm . "Pah;ah g — _",\a ~
. 2131 pin0 . W Gunungegung -, I ifiitefafay )
Manna ; ; : Y : : LT T =5 cepr Seat JAKA
h ) fv; 'bﬂ W un % \\ B'E. . Negeribes Pihgragan e - a Ungulél i t}/‘—')-'\ 5EA
! alaa R ; o i o - 7 Bakeng - ! shabang -
“mm";dm“ur 'l; ” o, Mum““am‘;i o WY E'_ﬁw':g enugul = ’ez,_,aq - A7 . Jﬂztir'lﬂ %\’_\
p’ i . N k -
Tanjeagkermuni : ._r'\ OV&I’ heud : e, Nrgrabaiin _Q-"‘ Far Nm[g:‘trl'ﬂ T . wﬁ
. poe 2 {/}ﬁ‘ L lne t’ . “t&\mm" . B G""u“‘;'uﬂ h < ~ g *‘—_ﬁ' 9" ; Cope Kenam
Fatanguagd ‘?:f‘:‘#f : L : A P - . umi‘nlhub‘u‘ — St 'L'_ = " o IO 20 A
; i Pungqu : - - 40 6
s oty winese "G S O A O O S
Suitn” s P O L0 'y ot - - 0 1c 20 40 6Omiles
. Btulangun = A 3 Tertanpgidiar =
Hfitagang : o - To
| fitagangtn B -r.tan-nm 2 -Y'.Ku[ggai;h *‘pg‘:ansﬂ;:upu T Csps Sekopony
Gunyngsugint= § " L
H):!umﬁa Bumlin Sukaﬂan:a_ I ) - D Q N E S I J k
.i Bangunis; MB}JU ¢ § Pﬂ‘““ﬁilh -
' k/ AR Aompung ?‘i‘ : --"?E'i -
. L . —
rln.‘ [ ) \ R
) Hator - Eribavana— = i
et R TANINYGKARANGR e, o "
f}:\: # A fyrigeh bnnghasal, £ Eetert Wl i31:1 TTRAETUNG © ) & .+ SERIBU
g ;!l! ] AL Klf-_l,ﬂﬂia H.t,ﬁ.z@i- !!’? # . Pqn]”an Jaben - .
i Kotazghigsy, B! Susafore qﬁ&:ﬁ{' adly ippen asthend . 2. ARCHIPELAGO
) T S & : ";”9? R ;ﬂmm‘?“ :r§§u;. TN udhaten Lebshupeata LN L . )
Cope Bstubsragam o 'i{ i oy n ’; B D AN L ’*.%. i —: " u' e Seimoehoe g-smmrememer [THOUSAND ISLANDS)
. . all - e 2. = = | j - -
“Wantuan O£, £ (‘ﬂ; > _SPUHAWANG ! I SUDI’T\OHI’]E :
Bandwragun; B . & A REF tampung :
"IN ,f \ “k kg, § Bay e anasy 5«‘{’:‘" «JL.Cable ]
SO LR =S UMANG L i “‘.’"“ \\5 . l New Ci
1 N ) . . e ] Lo N A Bekayghent \ TUNDA L "TG R
_. ke . Towang - TABUAN L L sEauqu} whals f“‘ oy l"-" fu HVDC substation
v Balimbirg : Cane Tow 7 o, ie . - Capa Kerawang
" Cope Rata » CapsCins ““HM: ~ Mera . Pa::‘::ﬂg g
. i SUI’GIO}I(} SANGUNGH, ia.i;tan e Jakarta Bay H:. -
I " T
SERTLN Power Plant Ar: aril‘{?glu:-l? b e /- S ok ek JAKAR —--o Biina Sur
FEASIBILITY STUDY 72N o R e Wty < S APAVIA) "
MINE ON : oY o L e ‘ \' R ' ¥ WNSUNGPRIOK - Sanglasseai
M O U . . .. : UL - B . H aBkaig Sae. & Sieagsac]
TH STEAM POWER PLANT DEVELOPMENT PROJECT Yo s e N ‘ ang Bekasi g NN
IN SOUTH SUMATRA L ’ o 6 : _,1;5\‘ iy ;_l‘,“‘l \.:' 0 nﬁ? Fikuza A P A
) o 4 i 5y Majs L W,
: - - < £ RRy; 3
- 7 E ' . " Lehuha Rannkita > ﬂ W p VY Lewweuggffolang & {k
P R 0 . : . . i : ; Oe o . 1
; . POSED TRAN SMISSION LINE ROUTE : Copr Lasun ,_l' :-u-? tr 24 Ffandur \“;h“: J- o S e in Cibtigsa 54 /
T . - z . L. . . . asin| " e
' " PANAITAN . 152y uganda N AP p P mtlulluj )
N . CHzutecp i s fda ok i w:
B : - (¥ ntk]ok | E = A H e *
BRI VA AY  CCOR ) g S o5 }5 o
- L e /- g = R 4
e 5 ) s g {RUITENZDH e | i, g







CONCLUSION

According to the latest electric power démand and supply plaﬁ (6th and 7th
five-year plans) formulated by PLN, the electric power demand on Java Iéland
-~ is forecast to reach 162.1 billion kWh by the fiscal year of 2003, the end of
‘the 7th five-year plan (£iscal 1999 - 2003) from 31.5 billion kWh in fiscal
1991 énd’expected'to:grow at an annual avérage rate of 14% during the period

of twelve years in the future.

Moreover, the system peak load is forecast to reach 25,070 MW in fiscal 2003

from 4,728 MW in fiscal 1991.

In ofder to cope wiﬁh such a rapid growth of electric power demand and peak
load, PLN will befreqqired.ﬁo develop its electric power sources at an annuél
avefage':ate pf 2000 MW by the end of the 7th five-year plan. Under these
situations, this'stﬁdy for the_Sohfh Sumatra Mine Mouth Steam.Power Plant
Development Project was carried out by the Japan International Cooperation
Agency, JICA [Tokyo Electric Power Servicés Co., Ltd. (TEP5C0) and the Elec-
tric Power Development Co., Ltd.(EPDC)] in 1992 through to 1993.

Regarding the results of this study, it is necessary to evaluate the benefits

-in view of national economy with technical and financial aspects.

This project is very important to cope with rapid increasing power demand at
Java Island, also it is expected to be and economical and benefitable for

social in association with development of this project in direct and indirect-

ly.

Thus; cpmplétion of this project will be not 6nly resolution of ihe'shortage
for péwer sﬁpply_at Java system_ﬁéiwork but also contribute to a secondary
integrated effect. xt'will'be:pdssible to reduce the marginal capacity,
increase tﬁé éystém reliability'befween Java and Sumatra interconnection and

. effective utilization of low grade coal'in national use.

Simﬁltaheously, environmental pollution could be reduced by scattered the

large capacity of the coal fifed'thermal power plans from Java Island.

R
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In fact, the total output of coal-fired steam power plants, including those of
the private sector on Java Island, will reach 17,400 MW in fiscal year 2003,
with about 47, 000, OOOItons of annual coal consumptidn. Even for the case in
which the sulfur content in 1 kg of consumed coal is assumed to be 0.5%, the
amount of $0x gas discharged from the chlmneys of the above coal-fired steam

power plants will be roughly 480,000 tons per year in the case of conventional

" type steam power plant $ince this amount by gas emissions would be a source

of wide range environmental pollutlon throughout Java Island, it will be

'necessary to protect the environment by installing desulfurization and other

equipment in the coal-fired steam power plants, particularly, those located

near the load'centeré on Java Island in the future.

These will be effective influence in the national economical benefits and

conclusion of this study is as presented below.
1. Technical CGonclusion

{1) Based on the results of studies carried out regarding the civil and
architectural!st;uétural work, transportation of heavy equipment and
materials by barges and so forth centering on the regional character-

“istics of the South Sumatra Mine Mouth Steam Power Plant construction
site, it has been proven to be advantageous economically as well to

develop a unit output'of 600 MW.

With a development scale of 2,400 MW (600 MW x & units), it has been
proven technically and economically feasible:to implement this power
source development project for long distance transmission with 2000

MW of generated power output to Java Island by Fiscal 2001 - 2003.

(2) Based upon the results of rev1ew1ng the existing f9331b111ty study
-_reports, it has been proven that 5.40 million ton and 1.8 - 2.0
Imllllon ton of coal can be supplled annually to the power plant
.respectlvely from the Banko Barat Coal Mine and Muara Tiga Besar Coal

Mine.
~(3) Two (2) circuits of DC 400 KV bipolar transmission system has been

I






(4)

concluded advantageous both teéhnidally and economically for the long
distance transmission line to Java Island (430 km of ground section

and 45 km of submarine cable section).

The onerall development period required for éqmplétion of this

‘project is estimated one hundred and sixteen (116) months, after

. approval .of the project (approval of Environment Impact Assessment

(EI4) Repbrt)'in Indonesia until completion of unit I.

Therefore, it is expected possible to commission Units 1 and 2 in

fiscal 2001 - 2002 and Units 3 and 4 in 2002 - 2003.

2. Economic Conclusion

(1)

(2)

(3)

Oon the basis of the price level in June 1992, the construction cost
including the engineering (consulting) fees and contingency is esti-

mated (evaluated) as shown in the followings:

Power plant construction cost: US$2,208,117 x 10°
(Foreign currency: US$1,575,707 x 10°)
(Local currency : US$ 632,410 x 103)

Transmission line construction cost: US§891,506 x 103
(Foreign currency: US$786,427 x 103)
(Local currency : US$105,079 x 107)

Whefe the as-received coal price at the power plant is US$$20.18/ton
(4;800 kéaljkg), the unit power generation cost of the mine mouth
power piant is estimated to be 34.36 mills/kWh at the generator end
and 36.95 mills/kWh at the sending end.

When the transmission cost to the substation on Java Island is added

‘to the above unit generation cost, the as-received unit power cost on

Java Island is éétimnted at 48.09 mills/kwh.

As a result of economic and financial analysis, the economic internal

rate of return (EIRR) and financial internal'raté of return (FIRR)

.3 -
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are estimated to be 26,807 and 18.697, respectively.

On other hand, the plant including desulfurization plant; EIRR has
been estimated 24.437 and 16.84% for FIRR,

In conclusion, this project has been proven sufficiently feasible
from techniéal, economic and financial aspects. Therefore, PLN is
desired to take urgent measures for concrete implementation of this

project in the future.

-
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CHAPTER 1. INTRODUCTION
1.1 Background of the Project

Recent.trends in enérgy consumption in Indonesian show dramatic changes
in the energy consumption structure, that is, from non commercial energy
to commercial energy (0il, Gaé. Coal, etc.}. Under these circumstances,
the Government of Indonesia is strongly promoting a policy of non oil

energy.

Commercial energy consumption has brought about the increased use of oil

for electrical energy to meet rapid economic growth in Indonesia.

Reflecting this non-oil energy policy which is energetically.being pro-
moted by the Govermment of Indonesia,'devélopment of hydroelectric power,
coai, gas, geothermal and other sources is being adopted as future elec-

tric power energy sources,

-W’lu_'.lé the majority of hydroelectric power sources are located one-sidedly
in Irianjaya and Kalimantan, whete the electric power demand is rather
small, those on Java Island, where the electric power demand is eipectéd
to reach a high growth rate in the future, have been develbped almost to

their full extent,

Généerning gas-fired power units, a cnmbinéd cycle plant is now under
construction at Gresik; East Java, with other plants expected to be
constructed at Medan, North Sumatra. Since the amount of natural gas
reservés is nbt_sﬁffi@ient in the Java area as seen from the long term
viewppiht, it is unlikély that a substantial increase of gas-fired power

units will occur.

Théreforé,'the main eiectric'power'source'to be developed by PLN in the
future will be'bdél-fired"thermal power units,' The construction of a
coal-fired thermal power ﬁlant will.contribute to utilization of domestic
COal-resourcés and save.oil resources for other effective uses, ultimate-
ly resulting in thé- feduction.qf-eléctriclp0wer cost. In other words,

- although the initial construction cost is somewhat higher than that of an

1-1
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oil-fired thermal ﬁower unit, the benefit from fuel cost reduction is

expected to be much greater,

on the.ofhér hand, the demand for electric power in the supply areas of
PLN (Perusahaan Umum Listrik Negara) has been increasing at an annual
average growth ‘rate of 172 since 1976. Among this demand, the industrial
electrlc power demand has marked an extraordinarily high growth rate of
202. Regionwise, the demand on Java Island and that on Sumatra Island

share 781 and 13z, fespéctively.

In the future, the electrlc POWEL demand is forecasted to grow at an
annual average rate of a hlgh 14.6% in accordance with the increase in
1ndustr;al_demand during the Fifth Five- -Year Plan. On Java Island, the
demand, which was 30.0 billion kWh in fiscal year 1990, ié predicted to
reach 162.0 billion kWh in the fiscal year 2003, Meanwhile, the increase
of growth rate in each region is showing the same phenomenon, with three-
quarters of the elect11c power demand expected tc be consumed on Java

Tsland in the future

With regard to coal-fired power units which will cope with the electric
power demand, the projects of Suralaya Steam Power Plant Units V, VI and
VII, and Paiton Steam Power Plant are already being constructed. Other
large capacity coal-fired steam power plans are.being formulated to meet

the growth in electric power demand in 1995 and thereafter.

'On the basis of this background, this feasibility study was commenced in

January 1992, and Progress Report was submitted to PLN in August 1992.

'At_this time, basic development plan in which construction of 2,400 MW

(600 MW x 4 units) power plant and transfering 2,000 MW power to Java
Island was basically agreed with PLN to proceed future study of this

-project.

According to this basic de#elopment plan, the study team carried out
detailed study on poésibility of technically and economically in order to
aim at effective use of the indigenous coal constituting a major parts of

long term ehergy'plan'of the Govermment of Indonesia. It also intends to

1-2






clarify construction feasibility of the mine mouth steam power plant,
including the long distance transmiésion line, so as to attain effective

utilization of coal &nd cover the shortage of electric power supply.

As the results of the study, it has been confirmed technically and eco-
nomically that this'project is feasible constructing the steam power
plant ajacent to coal mine area, and transfering the power to Java Island

by 400 KV direct current with double bipallor system.
Works Carried Out -
In Fébruéry 1991, the Scépe of Work (§/W) and Minutes of Meeting (M/M)

pertaining to the feééibility study were agreed upon and signed by the
Japan International quperatibn Agency (JICA) and PLN, a Counterpart

‘Agency of the Indonesian Government.

This project will-be‘impiémented in compliance with the long-term energy
policy of the Government of Indonesia provided that effective utilization
of the reserves bf mbre abundant coal resources than other energy re-
sources would play:a major fole in the energy policy of the country in
the future. In other words, comparatively'low grade coal reserves abun-
dant in the Bukit Asam Coal Mine and other coal mines in the surrounding
areas are not suitable for export. In order to promote effective utili-
zation of the coal of this grade. this study is intended to clarify the
feasibility for constructing a large capacity mine mouth steam power
plant in the mine:area'and ﬁransmifting the generated power to Java
Island ﬁhrough long distance transmission lines (including a submarine

cable}.

Under the above étudy_pufpose, the feasibility study was made in the

following ﬁh:ee basic stages.

. Preliminﬁry iﬁvestigation _ -January - 1992 - March 1992
. Basic planing ' June 1992 - August 1992

.- Feasibility design . September 1992 - June 1993
In these stages the items shown in the table overleaf, were investigated.

1-3
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Works Carried out

Preliminary
Investigation

Detailed Investigation
and Basic Design

Feasibility
Design

n

(2)

(3)

Review of available
investigation reports

" and collection of other

relevant information
Field investigation

. Topography and_geolbgy
- of all the area

. Access and trans-
portation routes of
construction and
heavy =quipments

. BExisting irrigation
facilities and water
use.

. Hydfology=(Data-
collection and survey
of gauging stations)

Preparation of imple-
mentation plan for
detajled investigation,
technical specifica-
tions and other
documentation

(1} Draftihg'of compara-
tive development
schemes

Compérative study:and
selection of develop-
ment schemes

(2)

(3) Geological survey

(&)_Hydrnlogical
investigation
(5) Electric power
demand investigation

Investigation on
power transmission’
line routes

(6)

Investigation on access

" roads for construction
and route for trans-
portation of materials
and equipment

{(n

(8) Environmental impact

assessment
(9) Investigation on items
for compensation

Others (investigation
on construction cost,
economy and financial
assessment indexes)

(10)

(1)

(2)

(3)

(4)

(5}

(6)

Study for selec-
tion of optimum
development
scale

study on optimum
development plan

Design of

feasibility study

Calculation of
construction cost

Construction
schedule

Economic and
financial
analyses
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CHAPTER 2. OUTLINE OF THE PROPOSED STUDY SITE ARFA
2.1 General Description of Indonesia

The Republic of Indonesia is located between the big two continents of
Asia and Australia and on the big two oceans, the Indian Ocean and Pacif-

ic Ocean, and blessed with abundant natural resources.

Geographically located from 6 degrees of north latitude through to 11
deg;ees”of south latitude and from 95 deg:eés of east latitude to 141
_dégrées of west longitude, Indonesia consists of the largest number of
island groups extending over about 5,100 km from Sabangon the Sumatra
Isiand on the west side through to Meraukl in East Irian Jaya.. With a
total areé of'ébout 1.92 million km?, the Republic of Indonesia is com-
prised of 13,667 large and small islands altogether, and about 3,500

islands out of them are inhabited.

The popuiation; which was about 147 million according to the census in
October 1980 was estimated at 179 million from the census in 1990. The
annual average population increase rate was 2.1Z in 1961 through 1971,

2.322 in 1971 through 1980 and 1.97Z in 1980 through 1990.

607 of  the popdiation is distributed on the Java and Madura Islands with
only 6.9Z of the total area of the country. While the natibnwide avefage
popﬁlétion deﬁsity {per 1 kmz) is 107; that on Java and Madura Islands,
one of the densely populated‘zones in the worid, is as large as 8i4. 1In
contrast, the populaficn density is 17 in Kalimantan, 27 in Sumatra and 4

in Irian Jaya.
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Table 2.1 Area and population distribution in major districts

Area]population : 'Afea. ' Popﬁlation Poﬁulation density
Ma jor di#triéts (kmz) Share(Z) (1,000) Share(2) par m?
Sumatra 473,481 24.67 36,455 20.33 77
Java & Maduia 132,187 6.39 107,574 59,99 814
_ Kalimantan . 539,450 23,11 9?110 5.08 17
Sulawesi 189,216 9.85 .132-,522 6.98 66
Irian Jaya 421,981 21.99 1,641 6.92 4
Others - _ .162;993 8.49 12,020 6.70 14
Total 1,919,317 :100.00 179,322 100.00 107

‘Source: "INDONESIA STATISTICS 1991" published by the Central Statistics
" Bureau

2.2 Outline of the Proposed Development Project Area

This deﬁelopment project area is located at Muara Enim Town of the Muara
Enim Prefecture 150 km southwest of Palembang, the capital of the Prov-

ince of Scuth Sumatra.

The Province of South Sumatra is the ldrgest province on Sumatra Island,
and its areajextending to 109,254 km2 occupies 227 of the total area of

Sumatra Island and 5.4% of the total land area of Indonesia.

In qbﬁsideratioﬁ of these geographical conditions, the Government of
Ihdohééia spe¢ified'this proposed area as the Development Area B, a
prefefeﬁtial developmentfhrea, in the 4th Five-Year Plan (REPELITA IV)
'and:Sth Five-Year PJan.(REﬁELiTA V). - Thereby,.thg government intends to
ﬁrdmbte economic devélopmeht‘of tﬁié_area as a part of the Java Economic

'Zone in combination with the regional development of West Java.

Moréover, there are'the'largest coal reserves among those on Sumatra
Island in the coal reserves distributed widely centering on Tanjung Enim.

In addition, there are abundant oil, gas and other mineral resources in
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this area.

The proposed power plant construction site is located 3 km southeast of
Muara Enim Town developed malnly around the confluence of the Enim and
Lematang Rivers, where moderate hills have been developed w1de1y. In the
extensively'distributed hill zone of this area where palm o0il processing
is undertaken by PTX, the regional development of this area has been

pfomoted'at a rapid tempo along with forestation of palm trees.

Climatically speaking, the yearly (mean) temperature ranges from 26°C to

27°C with the highest and lowest temperatures being roughly 36.5°C and
19°¢, respectively. With regard to rainfall, the yearly maximum is 4,176
mm with the yearly being 733 mm. Therefore, this proposed project area
is a typical area with the climatic characteristics inherent to Indone-

sia.

2.3 General Economic Situations

(1) Transition of economic situation

Since 1969, the Republic of Indonesia implemented the First Five-
Year Plan mainly for establishment of food self-supply system and
modernization of infrastructure. As the domestic and overseas
political and economic situations had undergone comparatively
stéble transition, an annual average growth rate of 7.7 had been
achieved in terms of the actual gross domestic products (GDP)

during this period.

In 1974 when the Second Flve Year Plan was initiated, the economy
underwent smooth tran51t10n due to the rise of crude oil export
price resultlng from the Flrst 0il Crisis. 1In 1975, however, the
growth rate of GDP slowed down to 6 9% from a target rate of 7.5%
because of the effects of financial collapse of PERTAMINA and

worldwide economic recession.

Since 1879 when the Third Five-Year Plan was started, the taxation

systems, tariff (import and export duties), encouragement of
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export, promotion of medium and small scale enterprises and many

- other systems were revised. As a result, the GDP also grew at a

rate of -as high as 6.3% in 1979, 9.9Z in 1980 and 7.97 in 1981,
and the per capita GNP exceeded US$500.

Réflecting increasingly deepened worldwide economic recession
resulting from slowdown of the oil market since 1982, the economic
growth rate dropped sharply to 2.27. Conseguently, the growth
rate remained at 6.07 from the planned rate of 6.5% during this
plan period. 'Since 1984, the Fourth Five-Year Plan was initiated
with a target for departure from the oil and gas product expértu
oriented economic sfructure, and the priority was placed on the

development of industrial sector for the purpose of realizing a

balanced industrial structure.

Table 2.3.1 Transition of economic growth rate/national
productivity (since 1985)

-(Constaﬁt base in 1983) Unit: 2

1985 1986 . 1987 1988 1989 Average

Growth rate 2.4 5.9 4.9 5.7 7.3

Source: Statistic Yearbook of Indonesia 1991

‘The Fifth Five-Year Plan started was initiated since 1989. In the
initial fiscal year:-of 1989, 7.3 of economic growth rate was
recofded. As various kinds of deregulafion policies implemented
since fiscal year 1988 have come to bring about favorable results
énd Lhe opening of the financial system has made remarkable
progress in particular, it is expected possible to solidify the
indusfrial foundation as targeted in the Fifth Five-Yeéf Plan and
it is also predlcted p0551b1e to attaln a target growth rate of 5%

'during this plan perlod

The recent economic trend is characterized by the growth of ex-

._port related industries and actlvatlon of those related to con-

struction and real estate. WMoreover, the amount of non-mineral






(2)

product export exceeded that of oil and gas export reflecting the

appéarahcé of non-oil and gas products and diversification of

‘export destinations. As the export amount of non-oil and gas

products reached USS1 billion level on & monthly basis, it is

.'observed that full scale departure from the structure depending on

0il and gas has been started.
Transition of industrial structure

ACpording'td the industrial stfucture (nominal wvalues) in 1987,
25.5Z is shared by the agricultﬁre, forestry and fishery industrj,
13.1% by the'mining industry, 13.9% by the manufacturing industry
and 16.8% by.the'commerce in&ustry. The share of the agriculfure,
forestry and fiéhery in&uétry dropped to less than half that in
about 1970, From the actual annual average growth rate'by the

industrial categories'during the period of Fourth Five-Year Plan,

“the manufacturing industry recorded the highest rate of 9.52

followed by 5.22 of transportation and telecommunication indus-

trieé, 5.02 of construction industry and 3.07 of agricultural

" industry. Although the industrial structure of Indoneésia had been

comprised mainly of the land development businesses, the construc-
tion, electric power and water'service industries indicated high

growth:rates in 1970’s through to 1980°'s.

As the manufacturing industry has recently been recofding the

highest growth rate, it can be mentioned that the change in the

‘industrial structure is in progress.
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Table 2 3.2 Share and growth rate by industrial sectors during

¥ourth and Fifth Five-~Year Plans (Z)

Fourth Plan

Fifth Plan
Fiscal Fiscal Annual Fiscal Fiscal Annial
Sector '83 ' '88 growth '89 '93 growth
rate rate
Agriculture 29.2 26.4 3.0 23.2 21.6 3.8
Mining 7.4 6.6 2.4 15.9 12.6 0.4
Manufacturing 15.8 19.4 9.5 14.4 16.9 8.5
Construction 6.3. 6.3 5.0 5.6 5.8 6.0
Commercial - - - - - -
Transportation 6.0 6.0 5.2 5.7 16.7 6.0
and Telecommuni- :
cation
Others 35.3 35.3 5.0 19.3 20.4 6.1
Total 100.0 _'LOQ.O 100.0 199.9 100.0 100.0

Source:. Indonesia Handbook (Association of Jakarta Japan Cooperations)
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CHAPTER 3. ELECTRICAL POWER DEMAND AND SUPPLY
3.1 Eléctrical Power Demand aznd Supply

According to this load demand forecast,.the energy demand throughout
Indonesia is forecast to grow at a high annual avérage rate of 18 to 20%
during the period of the Fifth Five-Year Program. It will then gradually
slowdoWn'froﬁ 20Z to 15% during the Sixth Five-Year Program. Finally, it
will undergo a downward curve from 142 during the Seventh Five-Year

Program to 11% by the end of this program.

The energy load demand on Java Island also indicates a trend similar to
the above, and ﬁhe total energy production in the Java Bali system,
according to PLN, is forecast to grow at an annual average rate of 14X in
the Cbming twelve-(lzj years and reach 162.1 billion k¥Wh in fiscal year
2003 from 31?5 pillion kwh in fiscal year 1991.

Although the yearly growth rate fluctuates similarly as in the cast of
the overall yeérly growth rate in Indonesia, the energy load demand is
forecast to grow at an annual average rate of 19 to 22% during the Fifth
Five-Year Pfogram, 22 to 15.52Z dﬁring the S§ix Five-Year Program, 11 to
9.47 durihg the Seventh Five-Year Program and then settle at a 97 level

at the end of this program.

As the energy load demand in the power system outside Java is alsc fore-
cast to grow at roughly the same growth rate as that on Java Island, the
totél energy production of PLN is estimated to reach 35.5 billion kWh in
fiscal yeaf 2003 from 7.4 billion kWh in fiscal yeaf 1991 and undergo an
annual average.growth rate of 147 in a similar manner as in the case of

the Java - Bali system.

The system peak load in the Java - Bali system occupying roughly 70% of
the total electric_power éqnsumption in Iudonesia is forecast to increase
at an annual average rate of 147 to.25,070 MW {or about five times) in
fiscal year 2003 from 4,728 MW in 1991.

Regarding the characteristics of this energy load demand, the industrial
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demand supporting the basis of economic and social developmeﬁt of Indone-
sia occuples more than 607 of the total energy load demand, which is
increasing at an annual average growth rate of as high as 12Z. In addi-
tioﬁ. the self-supply.ratio cf_captivé power, which will soon reach about
407 of the total energy production of PLN at preseht, is planned to be
reduced to about 32 by the year 2003 (Refer to Table 3.2 and Fig-. 3.2).

Although the captive power facilitigs play a highly important role in

view of the:energy load demand and supply on Java Islaﬁd_at present, the
self-supply ratio of captive power facilities will be decreased gradually
ana sqcﬁ facilities'will be used as standby power sources together with
aging of such facilities and.improvement of supply reliability through.
expansion of the power system of PLN. In this way, the industrial demand

placed on PLN is expected to undergo gradual increases.

In the case of the power system outside Java, the system peak load of
PLN's energy production is also forecast to grow at an annual average
rate of 14%Z, that is, by és much as about 4.4 times in the coming twelve
years to 6.642 MW in_fi5ca1 2003 from 1,508 MW in 1991. The share of

energy produced by captive power facilities to the total energy produc-

‘tion in this area is predicted to be lowered to approximately 40% in

fiscal 2003 from ihejpresent level of_742.
Total energy production of Java - Bali system in fiscal 1991 and energy

production plan‘by énergy'power source categories at the ends of the

Sixth and Seventh Five-Year Programs are indicated in Table 3.1.1.
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Table 3.1.1 Total Energy Production (GWh) of Java - Ball System

1991 1998 2003
A. PLN |
Hydro P/S- 6,510 ( 20.52) 7,232 ( 13.5%7) 8,611 { 7.02)
Diesel P/S 178 ( 0.5%) - - - (- )
Steam P/S 22,209 ( 70.57) 27,674 ( 51.5%) 71,134 ¢ 57.9%)
Gas Turbine B/S 1,641 ( 5.51) 415 ( 0.8%) 8,837 ( 7.22).
Combined Cycle- - 15,902 ( 29.5%Z) 31,750 { 25.8)
Geo-Thermal 986 ( 3.0Z) 2,535 ( 4.7Z) 2,535 ( 2.1%)
PLN TOTAL 31,524 (100.0Z) 53,758 (100.0%Z) 122,868 (100.0%)
- O (57.5D) (75.52)

Remarks: Total energy production of 35,526 GWh in the outside Java in fiscal
2003

3.2 Electric Power Generation Plan

According to the electric power source'development plan of PLN summarized
in Fig. 3.2.1, about 26,500 MW of power gource hasg been proposed to be
developed in the coming twelve years in_thé Java - Bali system. There-
fore, it is required'to develop 2,000 MW of power source on the average

per year.

Among ‘9,500 MW of power source required to be deveioped under the Sixth
Fife-Year Prdgram‘(l994 to 1998) according to the plan, about 702, or
G,AOQ Mw; is proposed to be developed through construction of cbal—fired
steam power pldhts‘thfougﬁ projects of the private sector, which shares a

"major portion of electric power source de#elopment during this period.
Under the Seventh Five—Year Program (fiscal 1999 to 2003), PLN is re-

quired to develop 10,680 MW of power sources, which are consequently

composed of largé capacity coal-fired steam power and gas turbine power '
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plant projects.

According to.the power source development ﬁlan based on this Seventh
Five-Year Program, large-scale gas turbine projects having total output.
of 4,920 MW have been ﬁroposed'to'be implemented in fiscal year 2003 as a
measure to:meet system peak load. On the other hand, the power sources
having & total output of 6,800 MW, or about 65% of the total power
sources to be developed, shOuid be developed mainly by construction. and
extensién of large-scale coal-fired steam power plants. Among these

coal-fired steam power plant projects, however, two coal-fired steam

power plant sites are still under the commencement stage of the feasibil-

ity study.

Unlike the large-scale gas turbine projects to be implemented as a meas-
ures to meet system peak load, the coal-fired steam power plant projects
under the Seventh,Five;fear Program should be completed as high reliabil-
ity coal-fired stéam'power sources to ver the base load. Otherwise, it
would seem impéssible to meet the enormouély growing electric power

demand on Java Islénd in the future.

- Regardless of éoal—fired power source development by the private sector,

therefore, PLN is requiréd to direct its utmost efforts for comstruction
and extension of coal-fired steam power plants under the Seventh Five-
Year Program. Especially, it is essential for PLN to urgently promote

concrete implémentatiqn'program of coal-fired steam power plant projects

which have not yet beenm slated for commencement,

The yearly imblementafion flow of the electric power source development
ﬁrojecté and development_Sequence of coal-fired steam power sources for
the Java - Bali sysiém are pfesented in Fig. 3.2.1{ After completion of
coal-fired steam péwef Soﬁrce'development by ‘the private sector by fiscal
yeéf 1998 and subéequent-to'development‘of Paiton Units 3 and 4 by fiscal
year'ZOOb, Cénﬁral Java Uﬁits:s through to 8 and West Java (I) Unit 3
through ﬁo“S will be completed by fiséal-year 2002, completion of West

.Jaﬁa {1) Unit 6 and_West.Java (I1) Units 1 and 2 at a new site is pianned

iﬁ.fiscal=yéaf 2003.
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Meanwhile, the above West Java (I) and (II) projects are still at a stage
of initiating feasibility study and are not considered to have reached

the ultimate construction stage.

The- features of the electric power generatioh plan of PLN are as summa-
rized aforetd. In light.of the fact that the new coal-fired steam power
plant prdjedts'undér'thé Seventh Five-Year Program are still being con-
sidered to undergo feasiﬁility study for new sites as mentioned previous;_
ly, it 'will] be possible to position the South Sumatra Mine Mouth Steam
Powér Plant'Constructidn:Project and associated large-scale transmission
line prbject_to the Java - Bali system as a new steam power source to be

included in the electric power source development plan.

Based upon the resﬁlts of study and discussions will PLN, the feasibility
study has been determined to be implemented provided that the South
Sumatra Mine Mouth Steam Power Plant Project be completed before or after
fiscal year 2001, and 600 MW x 2 units be commissioned in the year 2002
under Phase I and 606 MW x 2 units’ before or after the fiscal year 2003

under Phase II as’shdw in the Fig. 3.3,
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CHAPTER 4. COAL SUPPLY PLAN
4.1 Outline of Coal Supply Plan
4.1.1 Basic ?qiicy of Sfudy

With_regard to supply of co&l to the mine mouth steam power plant, this
study was carried out based on existing feasibility study'data, provid—
ed that whole coal from the coal flelds in the Banko Barat and a part
of coal from Muara Tiga Besar areas, the most feasible coal development
areas in South Sumatra in terms of the amount of reserves and coal
quélit&, would be supplied to the power plant. In other words, the
following items reievant to development_of'cbai mine have been clari-
fied by reviewing the study data of Shell and JICA, and feasibility
study report of K-0G {Kinhill-Otto Gold) Joint Venture.

(1) thimum long term coal supply plan in accordance with the commis-
siohing'pefiod'of the mine mouth steam power plant for bperating

the power plant in the coal reserve areas in South Sumatra

(23 Preliminary estimation of the cost of coal as delivered to the’

power plant






W

4.2 Susmary of the Results of Study

The major items of reviewed results are as described below:

(1)

(2)

(3)

(4)

It has been confirmed possible to ensure economically optimum coal
production of 164.7 million tons and 82 million tons of coal respec-

tively in the Banko Barat and Muara Tiga Beéar areas.

It has been clarified that the coal supply amount at an annual

production rate of 5.40 million tons and 2.70 million tons respec-

tively, from the Banko Barat and Huara Tiga Besar areas is possible

for the over period of thirty years or three decades. 1In case of
full operation at the power plant, the coal supply will be in the

proportion of 75% for Banko Barat and 25% for Muara Tiga Besar.

Meanwhile, should deterioratibn:of quality and rise of production

cost be allowed, it will be possible to substantially increase the

above amount of ahnu31 pf6duction {by as much as 107 or more at

Banko Barat and 20% ~ 507 at Muara Tiga Besar), and the reserves of

"coal also be sufficient. 1In order to attain the above objectives,

however, it will be nécessary to execute additional feasibility

‘study and clarify the quality and future outlook of cost based upon

F/5 or implementation plans.

. In case of the coal operation cost on the basis of fixed price

(without escalation), the cost at Banko Barat is estimated at

U$10.18/ton and at Muara Tiga Besar it is U$12.37/ton with the price

~in June, 1992, and the cost of mixture is U$310.73/ton at the supply
.ratio of 75% and. 25Z. Including 16.1%7 of depreciation cost, the

cost is USlZ.hGIton. Furthermore, if 62% for profit and taxes are

added, the delivered coal price becomes U$20.18/ton.

There are many unknown factors in order to fix the final price of

the coal delivered to the power station.
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(3

(6)

Review coal mining system

_ According to the feasibility study report of K-0G, the Backet Wheel

Escavator (BWE) system was recommended, and its mining methods were
described in detail without omission. This system has been adopted
also in overseas countries and offérs significantly promising possi-
bility.' Therefo;e. thé_tep0rt was reviewed provided that coal
production would also be promoted on schedule at Air Laya in the
near future. During our'st&dy process, the actual operating condi-
tions at Air Laya were also studied, and the results were used as

reference data for review of the feasibility study report of K-0G.

As a result, it was determined to estimate the operation cost based

on the Shovel and Truck (5/T) system. The reason is that a scﬁed—

'uled_annual production of 3 millions ton had not so far been at-

tained at the Air Laya Mine with the BWE system, so that it is
difficult to concludé that the cost be made lower in the case of

this mining system than the others.

Meanwhile, the Shovel and Truck system has already become very

common with enough records of operation in Indonesia. Although the

division of mihing area direction of face advancement on KOG-F/S
should ‘be changed, S/T excavation will be so easy and flexible that
there will be not so important items to be added newly for the

study. Our study has been carried out provided that a maximum

- annual production per pit.is 3 million tons. According to our

EXpe:ience,_it woutld be difficult to expect a further economic
benefii even if the amounﬁ;ofl&nnuél production be increased over 3
millibn tons per pit. Therefore, it is considered justifiable to
produce coal from two pits at Banko Barat and one pit at Muara Tiga

Besar.

New ~oal transportation plan

Alﬁhough'thé mine mouth steam power plant should preferably be as
close as possible to Bano Barat, it ié impossible to transport the

power plant eqdipment to the site. Therefore, a place near the
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confluence of the Enim'Rivef'and Lematang River was considered
_ obtimum. For this reason, it will be necessary to transport ceal
from Banko Barat to the proposed power plant construction site.
Instead of transporting coal from the coal yard at Banko Barat by
trucks or'railways..it was concluded to adopt a belt conveyor sys-
tem. Among various types of belt conveyor systems, the pipe belt
conveyor system was recommended on this report. This system re-
quires not anj countermeasure against wind and rain and-is free from
noise as well. With_the estimated capital cost, 2 routes of flat
type belt.conveyér_(BC] can be installed, instead .of pipe belt

conveyer, if necessary.

The coal from Muara Tiga Besar will also be transferred by a flat
type belt conveyer. 1In ihis case, fhe conveyor route_wili be
branched simpiy to an overland conveyor from the area adjacent to
the railway_wagon loading equipment at Muara Tiga Besar and be
jnihed with the belt conveyor from Banko Barat through a pocket at a

place slightly north of Banko Barat.

With the capacity of 1,500 tons!hour, the coal from both of the

mines will be transferred with a time lag.
4.3 Coal from other than both of the coal mines

Although thé'cdal_minés will be devéloped At_the two areas, Banko Barat
. and Mua:a'Tiga Besar} there are further abundant coal reserves although
" any feasibility study has not been executed around Banko Barat. There-
fore, our study has been carried out taking into accnunt development and
effectlve utlllzatlon of coal from these reserves. - For this reason, the
allowable-lower limit of calorific value for boilers were planned at

4,000 kealfkg (16.7 MI[kg)-

Please refer to Table 4.1.1 Coal reserves around Banko Barat.
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CHAPTER 5. COAl: FIRED THERMAL POWER PLANT DEVELOPMENT PLAN

5.1 Basic Concept

In order to carry out the basic pian for this péwer plant, the following

basic concepts and indicated figures have been applied to determine

equipment capacity and type.

(1)

(2)

Considefations:for_high reliability

As the power station is positioned_as the base load station to cover
the tight electric demand in Indonesia, it will regquire high reli-
ability so as to supply electric power in a suitable and stable

manner.
In order to obtain high reliability, the power station should be
composed of proveh equipment and systems, and should have adequate

spare equipment.

In this regard, the basic plan.bf the power plant has been carried

‘out by taking into account dependable operability and easy mainte-

nance from the standpoinﬁ-of technical éspects and the power plant

scale which will be extended in the future plan.
Operating pattern of the power plant

The'deﬁeloping purpose of this power plant aims to meet the rapid

gfoﬁth-in'the electric power demand on Java Island.

To cope with electric supply crisis, the power plant will be de-

sighed to supply power as the base load.

The control systems and necessary functions have been designed to

' exhibit high reliability'due to the use of proven equipment.

5-1






(3)

(4)

(5)

Considerations regarding the environment

To cope with pollutants emitted from this power plént, it is neces-

.sary to minimize 211 detrimental influences to residents and the

ehvironment .

For this purpose, basic plan and the designed countermeasure have
been devised by taking into account of worldwide trends for environ-
mental protection, as well as incorporating the unique features of

the site area.
Considerations regarding station extension

In foreseeing the‘inérease in electric power demand in the future,
the layout and equipment of the power station are designed to facil-

itate easy and simple extension work,
Capability of utilizing a wide range of coals

Coal from the Banko Barat area and partly'from the Muara Tiga Besar
area are to be supplied to the power station, as these coal re-
sources offer the gréatest potential based on the feasibility stud-

ies already carried out.:

It is supposed'thai there are.high potential coal mines in the

viciniﬁy df the power station area. However, feasibility studies
for these mines should be carried out. Considering such conditions,
the power station will be designed so that it can handle lower

quality coals other than those of Banko Barat and Muara Tiga Besar.
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