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c BIRATREMERE A X — F DX A 2T,

- MO E I Z B R TIT O Oh,

ZHUSHT 2 Y FOREZEIFLLTDOLEEY,

JBIC 1% 2005 A [H T, HEARME3 LA HLTRY ., BLREWT & &R,

YA F =127 < &t DGGMR [E442H, ¥\ T DGEEU, PLN, BAPPENAS |35 B A
BEER DS B HIT,

COMIZ7ury =7 FORERE L TUREE,

HUIEGERE 1R I RE D 72D JICA FRFBIRE CTHIEr (e ofEHE, A7 7V 7 - a3
YT AICTRIETHZ LT D),
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(3) EIxBAFEIET (BAPPENAS)
H ®KF:20054F9 H 28 H (/K) 13:20—14:20
8% A : BAPPENAS =3 /L¥— « {5 - F /R E=
£ . Gumilang Hardjakoesoema = % /L% — « i@{5 « HH/HE, it
KH JICA H[HZ (DGEEV), ARG

HOMIT » 7 r Y= MEREREREOREATAIL (1) IZFC,

ZHUCHKT BT OFBNILL FO L EBY,

- HBVGRE T B IZ U O, FEFITHE, Ll AT v /Ul T, BifiRE
FNE W, 3 A MEJRD

« a2 MEHD—>DFHEN COM, FHilD 37%LL EAiB4&TH Y. 10 H 1 HiZi% 50~
60%ME L3032, ZHHEDTFIF—aAx MR LT, HIEEED 2 2 M
e LT D,

- ARK7mY =7 FO#E, DGGMR, DGEEU, PERTAMINA % 4 | = ZHIZABLRHE B |2 1 )t
PITEEDHZ L,

c MBI T L IR T A N (LTERN- T, BEIRADN) BT U RT AR Y9T
WS, ZIVEMRS) BT D5 DL,

F72. HOEMIZILLTO LR,

IR, v RAE =TT UHREICIA 2 AN DO D, [N FDEELRON, b EERT &
L, BRI A NERDDH T L, ZRUTIE, “S07 00 OEFRFEHL T/ <, #EEIOMEL
ML B B,

ZHUCHT Y HFORZEIILLTOEEY,

s FIEOBEIIHME TE 5, EIC~Y A —TF T Ul ARG T 572 0I2iE, #HimoL
HH 248 R TH Y L HRHNC O W T E L WA b Tide <, EIR AT e
HTEHY BT 5,

(4) IXRLFX—HMEREBEHIRILX—FIALE (DGEEV)
H M :2005429 4 28 A (k) 14 :30—15: 30
%A B R X —FIHRE S
S : Satya Zulfanitra & /G FHHEFRE . it
I JICA BifiZ (DGEEU), &M 48

HOMRI - 7 a Y= 7 MEREBEHAEORATINL (1) IZFLT, Ziucxtd 255 0E R
IZULTFO LR,

AL =T ZUREDOT = R—=RCH LT, BfET X ITTTIIRN U RAZHDH DT,

T—H DT - FEATICE D EREE L RE,

cFex OEFITFEENE IO EHRLZECh D, Frlo, LY =— Mz H D
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fib, ZIBEE,
VR DEDPRYBESATOEDT, HEOKE VAT LT B4 %O,

WNT, FFNEM OERMRIZOWT, GARMBR R LIZE ZA, o a Ay MILLTD
LB,
R BELETREIFAVRED ALY —TH Y, ZRAX —JEEREZ 2005 458 S 1,
AR [E S CHRE T E,
- WGBSR XL X —2FHT 28546, 5~10%0 2 A N & BUF ),
s BN R 72 EOKINTHERTRORa X METH LN, HANZELTND, 72720, i
BRI Y VT VEENH 5,
- WGBS~ OFA R L —FIH AR E, JRAIE U TBUR A B HiBex 525 2
A ECA AV A= 7S U kA SR RIR E Vol
cEBNITV Yy ROBDHT ¥ TN OBFRERENENE WS 21T, X FETHDH, H
BURIZE Y, EROU X7 ITBIFRA S, IPP HBRKL TV D,
cEBNFEETPH  FFEEEIA MIOVWTUIT —H 2 b o> TEBY, T_TOTFT—H ZkiHE
PSR C, AT 5,

VAT —DIHRBITH T LT ORIFILTO LB,
KT BV Es NOBEICHIAT S LMD, EATHIICE LS,

(5) Ehatt (PLN)
H ®FF:20054F9 H 28 H (/K) 16 :30—17 : 30
% P BHAEEE
2N : F. Parno Isworo P BB K. Tonny Agus Mulyantono J&# = L % — gl
KH JICA H[HZ (DGEEV), &G

HOMRI - 7y =7 MEREFHEOEATINL (1) ITELT, il 255 0E R
FLLF D&Y,

C WA TV BRI O EIEIIE PERTAMINA O A TdH > 7203, H LWHIEEIZ X D |
PLN & BHFE AIGE & 72 > 7=, BIFE, PLN IZ Tulehu (Ambon Island) & Ulumbu (Flores Island)
Z BAFE T,

- IPP |3 Bambang Hermawanto Fli5& . FS (% Satoso Gito Susastro flli#E. IBIC 0% DDk
SEEHIE X Tonny Agus Mulyantono Eil¥ & DO

- ERPIRIZ-2VTiE Bambang Hermawanto B R S HE(H, Bz 13 Ea A MI2E N
kWh, ZRRICITFAAE R 23 % E 95 % iz, Bambang Hermawanto FllE8 234 2 5.

- National General Electricity Plan (NEP) {31 > K% > 7 35T RUPTL & ME(Ei, #ilsk = & 128k
W kL ¥ —Z 3 (Bambang Hermawanto @l E+H4)

YA T —DITBITH T DT OEEEFIUTDOLEY,

cARTm Yl NOBEIZERT 5 Z L A5, Herman Daniel Ibraham & 23 5 A THRIFNCIER
L2,

-14 -



(6) IRLX—HMERHE (MEMR) HEMMERLSE (DGGMR)
H ®KF:20054F9 H 28 H (k) 18 :30—19: 30
% P WESMERR RS
£ 1% : Raden Sukhyar fA#EE . Mr.Agung
K JICA 8if9% (DGEEU), #H#&EMAE

EFT. SBFOT VU VOHEFEN T MBED o TOWRNZ EnD, AT Y a— )V ERERT
- 9H29H (K) @ Wayan Windu & Kamojang #5102 77 ¥ o — /L % fEi.,
10 H4 8 (K) OAEM 3 =7 1 —IZ X2 wrap-up DT L > ¥ O

s BRMRAOEZFIZOWTIE, IRORIZERHED -, thH LT 5,

HOMI - 7 a Y=y MNEREBERAOREATINL (1) KR, Ziucxtd 25 0E R
YR NRSSEN

s Y RE =TT VA L EIRFTREMERA D 2RI D T LoV TR, BRI AL,

v AL =TT UPRBEOHIRICOW T, BEOHEPOREERD HAH T, LEFENMLE,

« 70 FAAGEAR H12> & O HBL OFE D IAIA OV T, PERTAMINA & PLN 28B85- LT\ 5 18
Higsk & SERICEUFIZRIMEDR S - 72 13 D U A F 2B E|IC L TIELY, BiEITEE
I A MHFEE L TR, BEITWTRY IPP Z2487E LTV 525, IRR (Implementing Rule
of Regulation) ZfF>TW\WA7zs, 72, IPP L LTH =72 L TR,

T ER=ADT—F Ty MIOWTIX, EARMIZRET 208, "—Rav—nrbETb

TRELOVREEND,
C MG T, TARTOMEERIL, KEESICE Y, ORI 2 BT ISR L 72
TR B 720,

cAEMa Y FD Y A MZOWTIL, DMRI 3 2 5 P iE,

YA T —DITBITH T DT OEFFIUTDOLEY,
cARKTB Y FOEFEETHDLZ b, YRRDBOEATHANIIG L D,

(7) Kamojang 3 & U Wayang Windu thZ#REREMLAZE
H KF: 9H29H (&) 09:00—20: 30
% 7 : Directorate of Mineral Resources Inventory, Kamojang i3 Bl 45 & O Wayang Windu
BT R T
S - AR
FHAMEZE : Dr. Sjafra Dwipa, Head of Geothermal Division & BiigA#& 3 L O30 H ORHEA TV =
— /L& Wikt% . Geothermal Division A % v 7 D 2N CHLMIFH A % I,

1) Kamojang H1ZAJE & Frafid (11 : 30—14 : 00)
Kamojang #1ZR BT X, PERTAMINA 238K Z {45 L, PLN DR E X THH PT A KX
/T%Ea?/\ﬁb) HEEIT> T 5, Kamojang Hitsk o HiZE R 21X 300MW & HEE X T
BY., BE 140MW (1~ 3 5HAFH) ORERIAZA L T\5H, 2007 FIZiT 4 SH(60MW)

-15 -



YR THZELICLTEY, EHIC5FHRIBROTDODAEEHOIAIZIT> TN D,

BB DORERITH <, 1 B~ 5 5H 1% 1926~1928 4EIc AT A2 L v iEEI &S iz, 2D )
HO1IAROHFITBIAEBER L TWD, 0%, 1971 FENDb=2——F  FIZLY 10 KD
FEF Al < 4u, 1978 4EIT 0.25MW D 3 A 1y 7T o R SRR AR L7, 1983 FREIZE 1 5
B (30MW) 73, 1988 fFIZE 2, 25 3 51 (&% 55MW) M ZNEHLiEisbss L7z,

Kamojang i 25 FEFIT O HIZABR B s X HAE 21 ki ©, AEPEIAS 33 AR, BN S5 KD D,
AEFEFFOTRS 1T H IRV S DT 2,400m, ZKKGMITIRE DS 230~245°C, /)53 30~45bar, #4
KE 1 %A EFEFICBAF R ARESR M ThH D,

A pES: B R F)

REINAER LA V=4 — (FHIORAEERLL D5 45 (0 HOAFES

-16 -



1928 A L 7= 7 (BIfE HER) KERDIR R,

2) Wayang Windu 2 F &t (16 : 50—18 : 30)

Wayang Windu #iZAREEFTIZ, 100%1 > K% 7 &R D PT Star Energy Investment #1074
#1:> Maguma Nusantara Limited #1:7% PERTAMINA & @ 30 4[> BOT 2125620  f#E iz L CTu
%, BUE, 110MW O R KO MBS X — B o 8B (FHEER) TRELTREY., 4
#% 110MW DR EE 1 B OB Z TE (PLN EEERKRWF) LTW\5, HEikEHmEico>n T
IZCDM 7 u v =7 b & L COEZRHNTTH D,

HIZABRFE HIB D AR 1 14.4 ki T, 12 ROAEFEH L 5 AOEILH: (BIEMH R OEICHIL 2
A) THEEELTWD, BIEE TITAI L7271 31 R (6 AILFERGEAEROH T, 3 AR
HHE, BARIZA T A LRENHEAE) Thd, HFFOHESIT 1,300~2,500m, ZK5URE 182.5C T
Hb,

HREIL3ADE R L= —TKpEDEELIZHE, A7 T /3—T CO, ZkrZ%E (70kg
CO,/MWh) LT\ 5%, HEFTOELRILUIIIFFICRAF TH Y . FIHZRIL 2000 4 5 H OIEABA
LR, AR AE U7z 2003 4F (92%) ZhrE ., 5% ETh b, B L—F—B LU
ﬂ%%ﬁi#ﬁf%i#fﬂ?ﬁﬁbfwé

[FIFEFEATIE, PERTAMINA 723 1985 4R |2 HUE R A& 2 BAs L, 1991 4RI e D FR A 2 1| L
ﬁ;l%MELHNkzmMW®ﬁ$%ﬁ%FU 1997 4E0 bR EATAEERR 2 B A L 2000 4F 5
ANEERBAGE L7z, 2001 4E(2 2 1 Vv4Eds 50% DE ARSI LT-23, 2004 4= 11 HIZ PT Star
Energy L2 B L 7=,

FEITIAMO PN L TR Y | FFICITRA TSN S 5, AMED LA A8
TR I HBGRG ORI T 5 2 Lo TRt & #im g LTV 508, Atz S %
RIS THIAAT 2 Z & AITREMRA Clev, [AftiZtoc o R, BE T, iR m
7T ADOEREM T I 2 =T 4 K EFER L TWD,

-17 -



CO, 4y Bttt HRE R D 110MW HiEGE S Z — B FE B

FMOPEELRA AT T FEREATRENEE (BEfE K D 75% I E R Hig )

(8) WBEEHERA N> FJ—E (DMRI)
H ®KF:20054F9 H 30 H (&) 08:10—16:00
% HT : DMRI &3
1%+ Simon F. Sembiring Ji& (R#IDFEHD ) . Sjafra Dwipa HiZAEEE . Kasbani, Rina,
Eli AR =|

REZEIZTREICRIGHHO%., DMRI SE=ICCHORI - 7 a v =7 MEREEHRED
FEARFH, TONET (1) ZRL, ZOEPOEFEE-ITHRITIUTOEEBY,

MBS 7 0 AL TUELY, £72, BAAHEEDT 7> REBREWVLZW,

AL =TT URENEE S TZBRIZIE, JICA BEO BRIV HF L NIA T 4 A

AL TUT LY,

X RAE =TT UHEDREE S TZBRITIE, BARROFEER ZEORBIZXICT O T o H

—/N— b~ ORI Al L TIZ LU,

WX DT OEZFITLL T EBD,

KRB DA 7 4 AT, BAREOT T R TS50, A~ F 712250 TIE
PERTAMINA ®7 7> RHLMLETH Y . iz HEfFH,

-18 -



c VAE =TT VPHERO AAAFHER O T ¢+ A TR,
« T K —— N ORI TR,

ZDIEM, O~ AL —T7 7 HEIZEET HMINILL T EBD,
- IR E o — N~ > 7™ 2025 4 AL 9,500MWe Th 5, HUEVEIR&IZIZHiH2 8T

MEE STV WETRE (Resource) & HidE7 8 CHEES N TV ARG E  (Reserve)
EbH D, BUE, BIREIT 27,357TMWe Th 1 | FELEIREIT 2,225MWe THh 5,

* PERTAMINA 23BUEBAZERIME 2 & DB 15 HilkiTH v . 5 b, 7THIIIEEL T

BO., EYOSHIIIRBETH S, HAIL 2008 £ F TIIHREBETE 2R, BUFFIZK
BEIND,

+ 2000 /=2, PERTAMINA 23BURFIZ IS L 7= AT 18 #ill ©b 2,
c A A EHAERO T m— VAR - TR S & TR I 0O S SRR R

BATLHEEZ S >TND

k. BRI L TR, 2EWEZER R S h T,

(9) PLN (EECEABFT) 1A

H

%

F: 2005410 H 3 H (H) 09:00—09 : 30
Al : PLN 2=

2175 : Mr. Monstar Panjaitan, Manager Perencanaan Luar Jawa

AR, KH JICA B

FREM L VAT vy =7 MRS O B IR LU PLN (S8 2 BRFHEZH Lz,
ZAUSH LTPLN 2B UL F OB H -7,

HEIRBAFEFIE, FEAFEE M, REMEEEF IOV TIE, B MENR 25 RUKN (E
FENBAFE) Z{EK L. 2S00 T PLN 28 RUPTN (B BH3E M) Z 1Bk L.
MENR OGRZZIT 5 Z L2 > T, BifE, 2006~2015 £ 10 # HFFHEIZ DOV T
MENR (ZHEH L, KRBERFF-o TWDHEMETH S, RUPTN 1L, EH, v UVHUK, v U
B LIS 0 3 FRCHRERR STV 5, 2005 400 RUPTN (X %72 MENR D 7&FR A2 32 1F TU 7R
WIEARZREMED & DO ThH H DT, HEMICIRMIETE 2008 9 0 ERIOARE =T 5 2
N5,

REFMORF~—2r L LTIE, 41~50 & MkWh BETH 5, HEGEEIZEFO
EEHEENRSHOTINIY bE < THHBILARETH A 5, HIERE LV L ARKIO
FINEAM T D,

- HIEABHIEIZ DWW TIE, ZRKUFOBIZEE I K0 BRI K & < R 5720, HIEERER

HT— 5 EBIINVERT & Th o, BURTIE, BHBREOTHENORD & a3 f
KA 7 AFEERO TN 27130700,

C TN I TITHBBARE DM A A L TSI T, OB &2 HBGEIRIZHRE L TV D

DI TIE7ZRVY,

‘PLN [ZHIBABH R IC DWW TIX 7 v — L A B TT ¥ 7 B R1T (Asian Development Bank : ADB)
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DOFNE T/INFEHIERE A oy h Y= NEERL TWAD, FEARIICRE LMD
BTG L, BB B I CE T 5 Z 1T L2,

(10) ¥B15% DNA (Designated National Authority) E#HB

H

s

[ 1 2005410 H 4 H (k) 11:00—11: 30
At - BB S

2175 : Mr. Haneda Sri Mulyanto, Climate Change Division

NEREME, HAME

FRA LV EIR O BRI DWW TR L, A E ¢ CDM-DNA OFffkin, COM 7r ¥ =7

AR

D,

OARDBL, HIEGEFE D COM AL DRI HOW TR 2R D72, FeI7 ORISRIUILL T D L ks

« A [E® DNA TR . MEMR 250 BURAE T CHERR S5 [EZ CDM £ T, F5 R

BEEHE ChDH, COM FYu v =7 FOEFEKRBEHFEET L OOFHE . Fif TRERPH%E
(COWTORRREERSE, B, 2, Sz e Tn o,

- BREEE D DNA FHE RO~ Ki%, Dra. Masnellyarti Hilman, Deputy for Improvement in

Conservation of Natural Resources and Control of Environmental Destruction T&H U | Ir.
Sulistyowati, Assistant Deputy for Climate Change Impact Control 737 7 =1 )V F— LD~
FTH 5D,

EHFEREIT>T-COM 7T a7 MIFEFE WD BUE A EOERBFENH SN TV 5,

AEONFRIE, A > R EA Y FOBREHES - REEA L MeT ey b 24:0/3— 4
FANT BT 27 b (N=DLFANOFRERELE T 2D 1MW D3 A F~ ZAFEHE) . KIGEL
HEE (Y—F—r v h—) TuY=r N ThH, KEEGHERO Y2 s MI A Y
DERBEAE DR TEM L TV D,

c HIBIEEICOWTIX, =7 a7 a4k PDD #{Eh Th 5, IS -EITE

TIOBEHREOEHTH Y | PLN ALY v T - NU REOHEHREE B e T — X %
BT 222> TV A TH D, Z OHIEIEEIZ- DOV T o PDD 2% DNA I X V) #&FR
SNnbHE, Ux U NURBMOEBE LR DNAIC L W AR SN2 L2 b,

- WEIEED COM ALIZHOW T, v =7 17 F % 2tk Darajat HBEAEEFT DI,

A Z 7z k@ Lahendong MR T 3 548 (PCI 23 PDD fERKH) . A~k Z B d Ulubelu
HEGEERT (=230 PDD 1B H) 2 HEHT Th 5,

(1) #EHWERER (DGGMR)

H

5

R : 2005410 H 3 H (H) 11:00—12: 00
At - MBS S IR R i s

2 : Raden Sukhyar f43#E . Agung Pribadi &' E {+F. Sjafra Dwipa (DMRI) .

Udibow Ciptomulyono (PLN)
KIEJICA %95 (DGEEV), A4

2
i

\

=4

Ak, wrap-up #1210 H 4 BOIT$TH 528, /N> KT Sjafra Ay Z ORFH M X
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NTWDHZ &L, BARRN Z ORFHFICERE IR b O L BE R LT, Lo L, EERIX
A ERIOFRHFTHGDLE Thol, L, ZORERIZED . FHANZ MIM Bz Y2
& . PERTAMINA % Steering Committee [IZ AL TIZ LW E W) BEEA KX -2 &7, hZx o
TRhRMITHEATZ,

(12) ERxtHAERIT (UBIC)
H ®F:2005410H 3 H (H) 13:00—14:00
% P EERW M T R E
SINFE - RINJE AR R BB, & SEtdAk, Sjafra Dwipa (DMRI) .
Udibow Ciptomulyono (PLN)

KFJICA 9% (DGEEU). fH&M4E

il

e={111}
ZH

BITH ORI D%, HEREZY MIMZz2b &2, K7 =2 MERSERERAED P,
E*%Ek DHEE* % LOI/\VCHR% [/71.0

EHFNEOERIZLLTD EEY,

c AL =TT PO 70 Ml X3 CICBIR S IR O YRR L ETe D,

< ED X HIT LT, 70 HulslH 5 15~20 HUl A IR S Dy, DMRI ) HDE T U w7,
* DMRI OfFHRITRE 5T 523, PERTAMINA [ZAALZR N D 7,

AT AU EFORIEIZUTDOLEED,

- PERTAMINA OFIEMI A 5 A TR Y | JLRO 7 — A b 5T,

- EIZ DMRI DIFHRIZ L D723, EOMOBERIN D HIFHMINEELTT 9,

- ZORED & - T, Steering Committee (Z PERTAMINA Z AiLb Z & & LT,

(13) #BEMMERELS (DGGMR)
H FF:20054F10H4H (/) 16:30—17: 30
% P WEIME R R SEE
207 . Raden Sukhyar FA:EE . Agung Pribadi FAEE . Satya Zulfanitra & ) G5 EIRR E
Sjafra Dwipa (DMRI) . Udibow Ciptomulyono (PLN)
KH JICA H[HZ (DGEEV), F&EMAEE

wrap-up FhiglE, 10 4 3 BIZ MIM BEfRZEL TW BT T, ALA—RITHEATL, A

F—BEFELOEE, A FRBFHEEGO T Lo DT 5080 TED R ML JICA BNEAH
LTIELWVEW S KOBEIE, MTiREIZISW TIEILEL O static shift 2 7Ffid"2% 72012 TDEM i
A FHhE T D A,

(14) AMYTHAS #t

H W:20054510 H5H (/) 10:30—11: 30
% T . AMYTHAS #-2%
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2N : Erie Heryadi B, M. Saed Asjari #5 . Sabrian 35

GARMEA, A A

AR B2 AR HARFIC I 2 T E O WIIBR R A OBEE S, BH B AN OV TR,

FIALNBIFRD L 9 725N B - 7=,

- Amytha thi%, 1971 4EIZ PLN #EOFHEFIR SR Lica o2 o b4t TH Y | PLN

ORI 213 C RIS O FIS % ZHEM L T\ 5,

- WBEERIROPEIC OV TIE, dEEA T U = U2 2 BGEEHG T REMETR A, il

BEEEH S 27 LA OBFE, Jambi NI 2 HIBGEE TS rIRetEi A, T~ B HiEgE
EATRERRE B, /NS HIENBE 58 0D 72 3D O G ER A R AL S 2 S L TV D,

- BRETRESTAMBAMRIC A SR & LTI, Pesanggaran Bali 38EAT (2o "A > R¥- A 7 v

FEEAT) OBRBIFA, /NFBHEB R O 72 OB IRFE M 123 1 5 BRI R BREER BT
MisFDOEEEZA L T\ D,

AR LV | BRETERHRBICR OB SR IE, BRETH A Y ORE, FREH O

B, RERIC e-mail IC TEFFERIORINN S o7, RftORBREICLIUE, F—2 ) —&—
77 A (ASREREEY) NHEE A3 M (— =y REET), REHYSYE 7 72 (LA
BEf) 239 T (A== REED) LhoTn5D, B, AV M TBEBIOY YU
B2 DN T4 15 A OBHESAE 217 2 /A, MBS, Lo h—~, BN AU & T
%980 7 MRREEMEL & 72 D FLIA A,

(15) JICA A > F& 7 EHR

H

%

BF: 2005410 H6 H (UK) 08:30—10: 00
AT JICA A v RV T HHETRHEE

SN FBRE. kI JICA HHE (DGEEU)

okenRifeat=]

M/IM OFRHIOR S & OHIER S &2 Y H Z L& ICHM, ZhIEd 256 OBERIZLLT

DEBY,

NASEAYL S
EDO LY Ipa s SOMERIZIR D DD,

cPHEHEEORERIZIZ-Z VD LTWD KO ER, v AX =7 T UETAREIZHEIND
D73

KT 22U HFORIEIZLLTDOLEED,
FENIZ SW FHEN « 2EBFR R EER 21TV, FEENICA X — F DT IE,
Bz X, 76 B AREINBER., AAREFTE, ZF~T7 ) T AVERBAERENEESND,

< Tl BUFE IR PERTAMINA FIFEHIEL OE 72 & FEY O BB A TN D720,

NAZ =TT CHEDHRITRE N,
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(16) #BEMMERELS (DGGMR)
HIEF: 2005410 H 7 H (4) 11:00—12: 30
Pt - WEIE KRR (DGGMR) Agung FoJE=E
Z 0% . Agung Pribadi #4355 1) (Sukhyar RO T, ffEk)
K B

BRMROEIEELZEFFL L7 2 vy =TI D, DUV TIT 2010 It AN #H %
BT & DO/N U FHICAE L, BEEHIRICERA &7z 70 il o —->CT® % | Bedugul HiZA i
IZBWT, 2?08 HE IPP ZHE L TV b O, 7ot 1 FEEH SN2 DD TRHIW T AT,
ZDEEIIUTO LB,

ANV BT XA—=HDTD, TOHEFENS, HHlZ &6 O HTERABY | #HooERD B

RERIR & SRR D=2 L2k D,
- #1950 PA 1T = R L X —HEFEE OE(EDOT-0, 9 HE, = R/LF—FWEIRKE 5
VRO T =, KIHREMZ 5 L9 EEEREZH LTz,

(17) EkFiEAEIT (BIC)
H Mf:20054£10 H7H (4) 18:00—19 : 00
% P : Hotel Nikko Jakarta = &—
SN - AR —BR, Inx LRk,  R/T
Rsi=t

S OEFETHAR, LHTOBERIILLTD LB,

< FIS A TIE 1 #4720 . 5T < HWREIZ1T 9 DD,

c EFRICORT DA, BRY 27 B/NE WD ERFHEE N, 1S TY 2R 78T
& BHDD,

ZHUSHT 2 Y FORZEIFLLTOLEEY,

s INFETOWFINGAT, 1THIRIHTEHMEL TWD,

VA7 BT L5605, FlAE, A EIIIARKERT MR % < | R Esl
BEOREZENGDRLN, ZDT=d, B2 1TH EBRERA T, HF DO K & e B B &
20 1YIOWHIT, £ IHARKERR AP LIEGERETH D,

(18) Tangkuban Perahu X O & & U Ciater ;B5R
H Mf:2005410 H9H (H) 09:00—10: 00
% P : Tangkuban Perahu “k [135 X OF Ciater &R
SN Asnawir Nasution (1 [E Jk [LIHWELRS 5 7))
FTE R B

B OMEDOMEIILUT DO LB,
- Tangkuban Perahu {3 ZE5IRICERAT & 72 70 B O —>TH 0 | PERTAMINA 234 %
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W L7 itk oo —o,

- Nasution FC 1 0 | A ELKILHVE PS5 RHAT O K LHVE X 2 AT,

- Tangkuban Perahu :X (LI (2,081m) %A1 & Rx 7 KILHUE RS KJRAY A # A 7&K (1600
EDABRICME RGeS D okl) LCH Y, 1929, 1961, 1969, 1971, 1983, 1986, 1992
RITKRAELIB R OFLERN B 5,

- BUE S EKUEEINE R Th D,

- Ciater IR T4 BIAIE OFER 45.6CTh o 72,

c N2 R OHFLERDN D 30km ALITAZE T D76, TEIIRES VA, B ThH . kLA
EECTH D Z L BRRIZE > T A T AR,

(19) KL ERFKF (VSI)
H H§f:2005410 H 14 H (4) 13:30—16: 00
% P : Nasution #iE=
203+ Asnawir Nasution X [LIRT > o v LR
ekl =y

KINY A R EAF, EOREE, 70 HBHBOAFRTIZE AL, KL ICHKRT L Z &R
IR,

< 70 KINHUERG KR ORRET A% k1L 129 HD H B, 70 #HEMHIOIE L A 1L, 1EE)
FEDIRWB Z A TEZILC HZA TOKINIAED Z EHBA (Zhixkd I —280),

- Lumut Balai ‘X [L1OHWERHE ATF,

(20) Lumut Balai #hZfitais;
H WF:20054:10H 17 H (H) ~10 A 19 B (K)
% P : Lumut Balai i\
213 : Eben Ezer Siahaan (PERTAMINA #iZh— 3 L % —])
ATEETE . Yuanno Rezky (DMRI)

B OFEDOMEIILL T D LB,

« Palembang 7% Lumut Balai & TO7 72 A3 LWL O H 5, £7 . Palembang 7>
5 Muara Enim £ T, HT5 K (10 H 17 H), Muara Enim %>& Pulau Panggung DA &
T, HT2K#Y: (10 A 18 H), Pulau Panggung #17>5 Lumut Balai "85 0T < £ T, i
fit 7o & /N A 7 7C 1 R§fil, Lumut Balai M5 &£ C& BIT, 43T 20 43,

- Lumut Balai HIZA IS OBAFREIZIZ, 272 < &b 30km FREED VU VS A BREEER AS LE & D
Nb, T7BADESNZOMIBOBIFICE > T, KKOMETH D,

cZDXOIRT 7B ADOES NG, FFEBR O, BIETEEK AL 2@\ E Ry O]
% 103.3818 ", MM 4.1914 | & 1,212 m),

DOWEZINIHEA R E L, A EERFBETH D, o, JE LIEKDEVKIEE Y Ol
1T 93.7C. pH4 Th-o7-, L2 L. FLITEFFN/enoTz720, ZOREFZ O

EICBTAWRICEL TS O LTS D,

R

i

-24 -



s E 7o ERBET, pHA TH D, 2070, RKEGRMBEREZ S - TV D ATRENE:
DIV,

c BT, FEEOMES A EWEPHIC /M LTS 720, 835MWe & W9 A [Eik KOREEE
FENAEL bNTWD Z &iiE, FoR iRl dH 25 &9 12Bbinnsd,

72%. Eben KLY PERTAMINA IZBT 5% < DIFHR AT, ZONFITULTO LB,

* PERTAMINA Ot T 2L —fI%, BER 250 44 THV . 5 H 50 4703 ¥ IV Z T,
200 44 DA BUHIEBSFTICEIE L T\ 5,

s L, RV A T 0 A MIEben KZED T, 34 LMW,

‘PERTAMINA 1TEL \F T L2t b SN D TETH U | A= R L —5IL T N A FFE,
IR %L X — T A, 3000 fE~3500 f@/L BT Offiisx EiF T2 06 Th b,

+ PERTAMINA [3HL7E 15 Mk OFMEHIEL 2 FF > T 5 23, $52 || Sibayak, Lumut Balai,
Ulubelu, Kamojang, Lahendong(Tompaso)., Kotamobagu DBAFEDAIZEZL TV 5,

(21) 4 ¥ FRT7EER M= (PERTAMINA)
H FF: 2005410 4 20 H (K) 09 : 00—11 : 00
% P M L X — iR
2N : Suroto MEVESYR K. Eben Ezer Siahaan, Imam B. Raharjo (2L, PERTAMINA) .
Muhammad Jauzi Arif & 3505 TS, Winarso 5, 12014 (UL L. ELNUSA
GEOSAINS) . #fiH &

EP. WHELEBFRICESE, v A4 =TT U0 TTESNATWS MT (+TDEM)
PEOWEZ B, ST v 70— FERE ALY 2 KET 5, ZO/ME, 1027 B E
TIER LT MDD, ZO%k, BEO MT FHEEMBHIE LT, M7 ey s ¥ —
IZ X V. Kamojang HiZAHiIE & | Lahendong HiZAtiiEg > MT (+TDEM) FAAEIFREZ L T<
N5,

(22) JICAA > FR T EHM
H B : 20054510 A 21 B (4 08:30—09 : 30
% Pr:JICAA Y RRU T HEFTEmE
SN KIFAEHE
FTE R &

HP R E FHICESE . MIM OFRRIO LIBEO (ORI Z W, Zhlcktd 5%
FOERIZUTO LR,
- MR E ST, BIRFE FICEETALEH D,
- M DR LRI b BET DL EH Y, ZHICHOWTITERIZHTX A HEEH Y,
-10 A 28 H OHVEIN BRI R ~DEMEHRE XL NT D72 # L3> TNDH DT,
FEOHRTI,

-25.-



(23) Lahendong #hEFEERTE & U Tompaso HhZihiz

H
]

ff: 200564210 H 22 H (+) ~10 H 25 A (k)
FT @ Lahendong HiZAJE FE T 5 1L TN Tompaso HizEH1 Ik

ZHN75 : Toht Suhlrman AT &, Mulyono => > =7 VU > 7 &, Marihot Silaban (PERTAMINA

Lahendong HiZ\ a2 ¥%557) . Sjafra Dwipa, Kastiman Sitorus, Rina (DMRI) .
ERREIRil=|

BHOFEOHEIILL T D LBV,
« ZOHIRIZIEFIZT 7B AR L, £9, Manada {5 PERTAMINA Lahendong HiiZi

BT D % Tomohon DT E TIXH TH 1 H#F'ﬁo Z Z/ 5 Lahendong HIEAREAT £ T
1% 20 3R, Tompaso HiZMIE £ Tl & 512 20 R,

« THUTHIBEEIT VR SNTSRER TH Y . LRI AR D 5 7,
- Lahendong- 1 5 #iZAFEFEFT 1T 2001 4F- 8 H IZIERH L 72 20MWe O HIEAFEEFT T 5,
. Lahendong HIEFE BT OYEIRET L, 40MWe % —fEL T2 5 LIz b, 20MWe &

20MWe [Z430F T, 23& 35 LEENZ0D LTERY ., 2007—2008 4 DiERI 2 Hfg L TV
ZDO

- BEDO 1 53 EFATY LHD-8 ., 10, 11, 12, 15@5075_@?#& LTWAA, 31MWe O

R % bolw, RED 2 SFREFTIL, BlE, BT O LHD-17 J & LHD-18 JF0iE
T, AT FERRD HiA .,

I EOK B ¢ RPREEIEE 250~350°C, HTRE BT 2,000~2,500m, &K (&
#) HIE LHD-8, 10, 11, 12, 15 H:D & 5 P HIE T 75% & &KX % <, LHD-5 D H 5
JEH HE T 25% & UK Z 0,

ZOHIEKOT 4 —EBAFE A ME 1500 LT KkWh D7, HIEGEEEEE D 2 N (W)
G o 2 MEIEE720) 300~350 L BT KWh I+ 3 d %,

- LU, BUSSIRST7- PLN @ 1 B3 EFOZAGE UL T TOFRE L~ L2 E[E LT

165 /L 7 /kWh D 7=%, PERTAMINA (% Kamojang DUN4E A LT\ 5 (7 b A4

) o

« 1 5 3EAT Tl LHD-7 HoO @ nH, Buko—#id#ioc NGO I Lk 2Rl T30

O REIF A OB R (2 R T,

- Tompaso HiZAHIE % Soputan k(L (1,830m) D LTEIZITV & Z A2 dH 5 HivE 0 RO EIZIA

DD KBRS Th D, FOEK O TR0 MIER (Rt 124.76458 ° | Jhi# 1.163788 ° .
e 910m) TR ZIE L72fi R, 98.2°C T, pH3 Th o7,

(24) HHILYMERLD (DGGMR)

H

5

[ : 2005 410 H 28 H (42) 09 :30—10: 30
At « MBS B R ik e

ZIN# : Hadiyanto DMRI fT & (Simon Fedlix Sembiring #mRACHR) . KJE JICA S EHA R,

Sulistyo Wardani JICA {EFi4 B, A1 &

WHITE Tl DGGMR BAENDEREREE WD) Z L Tho7208, RERITABEXRE L 72

-26 -



V. DMRI FENRET V7, Flo, mEHERNP G, LATAZK 580 ETFWE O,
FISCHBERE ERICHELEE LD T, BROALEHE, KHOa A MILLTO LY,
- A F ST HBBERICET O LWHARIZZRH R THY | 2 XiuR, BRI ATD
T _RTORFEEPLN & MOU #f5E5Z L1272 5,
- 7F =@ Sabang 5 (HHESE) T, DMRI B38HI % BAG3 5 T7E,
« T HR— 22OV TIE, Government Regulation No.45 (2 & ¥ | FEfll7e T — X X AR CX
RWERIE 72 o TWE (ZAUTT —F _X—20OH ) v |, EEAERTH Y, Fllis A
FTHLEHY),

(25) HHFERA RV F)—F (DMRI)
H F:2005410H 31 H (H) 08:00—17 : 00
% P : DMRI &5
ZIN# - Janus Simanjuntak 5. Kasbani @5, Kastiman Sitorus, Fredy Nanlohy. Rina,
afsil=t
- Rina [X1Z 70 HiE IR D © & | &AL - #REE O A 72 44.G.Gede-Pangrango (¥ v U FEH) |
57. lli Muda, 61.Mengeboba (& H 17 B —L X)) I[ZHOWT, ZOHEAZH L7
PERTAMINA |2, B, MIWAbETH b olz, TORE, 3HukE b, HYUH I EER
BRLCTARAEDZ L THD, M4OHIKLIZTT VT ¥ 7RO OXLATHY, WIh
(& BHRGEX D OERNIARE OO, BB TERVWHIREDZ L ThDH, £z, 71
— L RSO 2 i3, [FEOFRARER D AT, BEARMBME L 1T by, £ 2
T, 2D O 3 MEITBLR AT, IO 70 il HERVWTHE L XA 20, LarL, DMRI
12252 DFLHIEA Y AT 7 LTWDZ &G, Dwipa KK - Rina K EHRED 5 2, &
DH 75 DMRI 23R HIFHA 2 520 L T\ AR 3 Hilk, 3725, Wai Sano (72— L &
). Atedai (L2 3—4 ) BELO Marana (A7 7 = VB HHEE) Ml 2 Ui & L C
AnpZ & e LT,
c FERIZRBUR T — 2 OB 2 25 U 72 Government Regulation No.45 O A 25\ T, Rina K2
K, L, FENRDLLRWE BHIZHRET. iR, AFTET,

-27-



EBIE AUVFRITHHUEICH T2 HBER FRE/RO)
1 BESREE

(1) HBEROBERR

A EIE, TERNERRERICH - T, EORPLEOH-IBIZKILEN AT 5, K3 — 11
[Bl, DMRI 726 AF L7 A EOIGKILOREE « #RE % 6 L& I/ER L7 KiL5 %ﬁlfé%é 129
DIEXKILD 5 B w<o# T - RENRTDHOZO, ZOMMSFENATWS, TR TH,
A [ D K 1L DIRF 72 AR X 503 CTh 5 RIENLE DK ILE DR D 935 AT ENW 2R < |
R KO @IRHEEFIFEE L WS 2 LR TE D,

A ENZ I 2 HIENH B T Re 72 i i BN I oD Jp Al Mgl X, 500 il 1% & b EhbitTn

Do BlIZIX, BIFHEHES ODA I KL D BA - A [EIEFEFFIED 7 m— L X B~ & 1 = IR O
P OEFE T, T HBHIR OAFIEDF 7 IR S a7z L 912, EF@HCIIARS L oo B e
NEFPBELFET D EEDbND, LvL, BN T, A ERIEEAICHBEERT v v
N RFED > TS HME S LTk, 252 sk & W o HFERZETH5NnD (K3 —2) , ZOR%E
AR R 27,357.5MWe & RAES LTV 5,

ZOFHOHF T, Bz X, Kamojang HiZ e 0> & B I BT O R 2 B 140MWe [ %}
LT, 260MWe LFHliEii T\ 5 (X3 —3) , Wayang-Windu HiZHhiek o> & i el T HAE D%
ek A & 110MWe (Zxf LT, 250MWe &FEliciTnsd (K3 —3) . SEOFHET, il
#[H1% Kamojang & Wayang-Windu O i iis 2 350 L, Wit 23 OPERE B 5 D | &R
HEAF R DL D AC B IBED RHA K E W L 2R L2, 2O bR D E, BBEEIR
& 27,357.5MWe &\ 9 BT, BLEMMADHIRINIEX O ORI & B 2 Hbihvd, Lo T,
BRSO BMRAE ELE 7 — # OB e a ORI 2 Wik 74U, HEVEROIRAFRIN D A D & |
A [EPNHBBHR 0 — R~ o 7127 5 X 912, 2025 FEICHiBVEE R % 9,500MWe F TR
eV ) BRI L TEMRE TRy (K3 —4)

(2) HhBEROBAFRBE (TIR. Bk, 88

BUE, A EOHEBRBERDIZIET X TEFE L WD ETILI= RV X —EMERE TH Y |
ZIBHLERS T, HLWHE T XL —BORZ R L >odH 5, 7725, 2003 FFI21%
8 £ OB FE DA 2 el X < HBWEZHIE L, ZHUTHEGAR TG AT b S8 5
R, BOLWLEREBEALTZLOTHY, D7p & HEENITIIENRIZNE L 72> T D,

F£7-. 2002 £ E DEF = %L X —7FE 2002—2020 TiE, 2020 FEICFHARRET KL X —%
AR RN X =D 5 %IZTHI ENBITF LN TS, ZHUCHESE, #iBFEEr— N~y 7
2004 —2020 23R E S v, MBS O B EEEIT 2020 4512 6,000 MWe & iz, UL, SO
BHZRNANX—RFTOT VU IFERICIL, 2Dk, IR VX —ZZDRT vy
N RENWZD, R —L L TESIT BN, BAEREZ R LX =LK E T
%, LT, 2005 FREDEF T F N F—v XY A NEFEH 2005—2025 (National Energy
Management Blueprint 2005—2025) Z L AU, 2025 O ftie = ¥ —f | #E= R/ ¥ —
O HAFAED 3.8%, BT RALX =R 44% L SN TND, TS T, HIEVEERr— R
~ w7 2005-2025 %, 2025 4D HBEGE B O BAE{E % 9,500MWe & LT\W5 (X3 —4) ,

-28 -



ZOEHT, WX, T ZEFEIR, A EOMBT R L —EIRIZE o T, BRI OfisR
Mzd 5,

INOOBORNHEZRDH&ICE EE 5202 i, BIE, =RV —EW&IRE O %
R O KIE 72 Ffmat B E TR TH D Z LIZb B TWD, ZOHEMmIX, 2006 FHI8H% B
AL TS, #lxiX, PERTAMINA OEFITo AL « REASN D TETH Y. PERTAMINA
AT R L —E (250 44) BT - REALIND TETH D, Fiz, HEIENHRRILIE
) - R - HIEGR R & HVET ST F R EI S 4L, BIfED DMRI HIZGES (100 4) ZRHA L
LC, #58 - fifx - HiBRHO B LT, HEL - HUF KR, RV ITHETO L Lo, HEER
RROL Biv, ZOHOAH - HIEBICERE SNWD TETH D, Vv WLH 2K L 3 5 h)
Fix, EICHEBRRE OFHE - HE 2R, N2 R 2 AU E T 5% F T L 0 ERICEST S
kL D TETH D, V¥ WVZ OMETIWEIRRR CTIXBLE, 958 - A% - HEVR RO A
BEZFANDL O, BYOHEETENED SN TWD, Led-> T, MikEmRE S,
BT — A R—2 T NETEBY, N RCEINDTETHD, 7277 L., M.
PR G R R - HIEERIE DMRI &S| R C ATV ) Ny 238D 12> T, BUE, 22D
KEBICHL2EMBDLTETH D, MEEFERORICOWTIZ, b &b & 2005 45 HEHDO T
EThoToZ b, ROVPEBIELTEBY, EfEER2THENZEE LY., UL, BIFRFRNBARD &
4!@%%$W®@©ﬁbémwﬁmﬁ’*O®T%@ﬁ%6

IO, T IEFOA EEOBERT) - MMRSCERS NI, BERELSLORH 5,
Lol AlEl, aHEIﬁWTOT:ﬁHE‘I‘t%ﬂ%?h L IO b LT, ENNE
Tk E B 5D 95 2T, w<oW®W%ﬁ%éﬂT%6io Bbhd, #TH, A EHOE
R HIZEVEPRIZES LT, ﬁ%%@%ﬁ#?&bfkw\#o\%®§ﬁ%ﬁ%ﬁ®%mﬁ+
TN ERZEFOND, Zhud, HEEEBEO LloMEcH Y, LIz, PREx
ISHOTBOF O Rz _REFEEIE LTHESATWS (K3 —5), L, Zo&EENIEME
HKEDOBANY AT EZRETHENH, AROBWIFEEICITEATE LT, HiffmTH., AHm T
H, BEETH, LEEICLZZEEALEL L TWDL LY ICEDbND, 2212, BAROHEIH
ﬁmiévx&~7§/ﬁﬁmfgﬁaﬁﬁ%wtéﬂéoﬁﬁ\mﬁﬁ%#kmmﬁééﬂ
SO DH T ENE, ZOEMH NI > THIHETH Y . ST 2SR
L2 B,

(3) ARBLHHDOHH

A E O MBS IR A BHIR O E LT, 20082552 LN TE 5, —ODEMIT
IR OBBENRRKENZ & Th D, ZiUE, AARIE EERLARSCIEAAR S 7 & ST O
K2 Z T 7R WHIBHIR N 2 2 & | KII OB R E WD & A A MRS ThIC K 0 BV E 23
LN & RERBEAKREICE DT KRG DEARZ & 7DD EHEESND, X3 —6,
GHE3—1, BHE3— 212, ARGEIM LA~ b7 BEEORBZ O Lumut Balai H#iE M D
AR T, TR LR, BN 100km® IZ KON, BE D IS Eik ROMBHIE TH S, *
7. K3 —7, BHE3— 31T X HIZ, AEFEHR L7z Lahendong ?OFF D Tompaso HiEA M
TiE, WRHFOIENY 2, BHEBEBRTHHRRITLERE,

H 9 —ODEMIT, AR EBAHEGHOB SN ERICRENI L ThH D, [ A
HEVEIR] Sk, AEFE SN HBGERICBI L T, B, UKLV AROEENRKEVWI LE2E

-29-



2D TIERV, KICHTAENEZ 2L — (BEGE) O-ThHI-LE (M3—18) .
R L BUKD 2 fHIAFREIAFAE L, I Z O TR Z 5, 207, W OBk
FUHIENVE JRIE Z ORI OREE o TV D, & 2 AN, ITEE AT 28 A DR iE=RIZH
AT, FE AN EMEAS 2N e S S TR, S S DB R BV E DT BRI DR % 1T
T U NE—NCBEI L, AROEIGNEL 20, RN T, 2MHMFHEKOKRKRKT S Z L E—
FRICEET 5, Z 2, BERAME VHOFIRE 220, KT~ 7 <imfEThaunig
D, ZOVXY U TIFEI LR, D7D, IrRE AR T 580 OIRBRITIHAT, M
(CEMEFG DNRR e G A IR, HIBNRIRIZ Z O/ R A — I EEVRT D 2 LT D,
T [RKEEAIMBEIR] Tho L FOMBFREDOERITI V< L& bITREEHN TITHRR
23 100% DN ZEKR TH YD . BuKZ b7 nZ L Th b, £, FOHEGRARORSIEL, M
KOBE, EROFR T v ZL E— U HIH S 70T RS 236°CHEE, JE /173 31.8kglem?® (32.4
ban FRETHDHZ L THD (K3 —8) .

ZDEA T ORBENIL, BB X FORT, MEICHLAMTHL, 7T, BKBIZEAL
AFES RN M PSR IET D RIS OB K D A TR, BT OMEEN =< Dk
THTe, T7o, BUKEIF LA DR WD, SUFNA T —v GEEAEY) FESCEmBIEE A
MENRHEV ATV, SO, BE - ENNR—ELTEY, BEOCEIRIZR LW, i
HISCH LB A LA S CTh 5,

AKEBRMEAEIIA X VT OT AT va, KEDOY « AP - EMELTHD, D
DETIE, AL ESR B N SN TE Y, ) HBGEEFRORK 2 A RSN
Dix, BROBEMIZ XD, /o, KREMBREND, AKEGRHZERIZE, bAEOH
BREBEFTOFR T, KOLBEHENFHOOIL, EROBHIZK D,

A BN, HEHAPREE O m 2 LB EE D K L3 % < | HIERHII A & D L o0 | LB S0 A5
%1% HIEHIE O E AN L E N, F DT, B O R KA ANE L L AKORERRIZ
T, BOMBENRREV, TR A EHIZ, BQEBBMBERN L WA TH D & Bbild,
HIZABHFE 3 A TV D PEER D B FER Y v U il D MV EE i & 4 % & | Salak, Wayang-Windu,
Kamojang, Darajat, Dien ® 5 -2 9 %, Wayang-Windu, Kamojang, Darajat ® 3 % TH3, 7%

KRR HEVE R Ch 5, B H <, Lumut Balai 72 &, A~ b 7 51T 28 KU BV H 2L
MENEHREE S, 70— L A RO~ & 1 o i b A BV IR & HEE ST g

(4) HhBERRAAEOHNWER

AR XD 7oK e MEVE PRI AT IR I SO REAG ) 72 BOR SO HEZVE IR O B F 72 R l2 b 0o
59, A EOMBEERHA L. 2004 FFBIE 807TMWe (X3, HREFESIcL EE - T
Wb, i, LU BRI RICH o T, 74 U B OMBEIEEREA EIL, 2004 FEL
{£ 1,931MWe Th V) . FELINICHARE 1 (O KEEZHE S BN TH L, M EOENE 2o
TWDHDTHAI0? TOHHITIKRELS, 52F DD,

I, A ENXEENAR R0, ZOKARMBEIIZE L T, RHENRTHEENS AL L,
DO, T OEFERMEROBRRN T TRV ENET b5, ZHULEBHZE TR OB
YBIRRENEECIAEENEITAZIT) D AT, RERIV AT LTS, F2lT, 4

L White et al. (1971)
2 Nasution et al. (2002)

-30 -



E Tl ET, %RMMWA(%II%E%AH)ﬁﬁ%&%ﬁﬂﬁ@%%ﬂ%%@&hg
MG L, BB BRI O BB TS IS ST\ R oo, ZDT20, B HEHES
JFREEDME < BREEDEE S TV o Tz, B 312, 2D PERTAMINA T& X, 74 VB X VIX
ENIZAT - RATAGFRNEERZ L2 mE LT, WEIZE 7 4 U B EE A RS
(PNOC) 1Z &', HIEBHH 2 HH L T 2oz, ZAUE, A EA 2002 I A A E ICHRE L
T, Lo FEEINDZ L LD, FA4IT, MABRTSGNHKINZSHETYH, AN
TGP DT D DNV— VPRI CH -7, THUT 1997 FFO T V7 BEMEHELIED PLN (
[ E S ORFIREESS IPP 122 A L7k E4E3 UNOCAL O Salak #iZEHIE 2> & o
HOR2 LIRS T0D, 512, 74 U B TIHENEZED IPP S AIZY7-- T, PNOC
DEHIY A7 AT OEENE L > TNDEN, A ETIEZIUEEOEE Bz, &
AEEDEAIY A7 2HAH L EoTND,

ZDIENIT HE FORES H 5, Z OfEE  AlE G L7c A Z 7 = & A o Lahendong
HZE s D BRI S SR LT b, Z OHuklE PERTAMINA 723 HiIZABH S5 FIME 2 A L
THEY ., 2001 F|2#EERBAAG L 72 Lahendong- 1 5 HIZASEFERT (20MWe) 2ME & A EME—DEE
RERE o TND, FEREEMITI~T FhizFLelT ATV EILHENETHY .
%%&ﬁ%ﬁ@tw Z DB STEIIEE IOMWe OB K =— 2R H 5 L bl Tnd, Lo

. ERIEEL ZRIZBWL W TRV, ZOHIR T, T —EBLRELITZIE. kWh 472

DFEIEHEIL 1,500 VET L b L THEREIZA DR, Lahendong- 1 75 HIZAVE FE T O i
BE #9@%&%%%mtﬁ%ﬁﬁ A M kWh 24729 300~350 L E T THY T 4 —
BAREII LT, BRI RBER 12> T0D, Ll ANEERZ LT, BUF»
-8 7= Lahendong- 1 %i{ﬁ,’ff&%\éaafﬁOD PLN (T X 2 Z5UE WELD Allid 131 [E THeA oo kwWh 24721
165 L7 ThHh D, OF V., PERTAMINA (% kWh 24721 300~350 /L &7 & 9 j#Elz = A kD
MBEREIZR LT, KWh 24720 165 LET LW HIINA LME TV, 207, KiER7R
TR AT > CNDDTH D, ZDHRT L, PERTAMINA NOREE/EIZ L Y, Kamojang @
FIEIC L > THE L TWADONRERETH S, ZhRBHZ XL X —RF TV [27 o 248
&) LWOMEDEETH D, ZHIFETDHICANSE I TH- T, D L LB L ORfihEIC
2o TWRWDTH D, BINNGH FE VIR WAL E L LB, 2 oMikoE
. ZOHIROFTEKENLRDIZT=DTH D, F72. PERTAMINA 732 @iﬁﬁf%@&
HALTWDE ML, Lahendong HIZARE BT DB 2 PR T 4UT, Wt A — 2R
VEHRI A MBS TFRY, BRI ETFHIL WA THDL, LirL, 2O LEH fﬁﬁﬁ:@
%Eﬁﬁ%éﬂéwb\mﬁﬁmmW®%@%ﬁ%%iF@% IAFITHY , EOBRFENPGHE
PINCHET Z L 1X RN EEB X BND, WHICOZIE, TR ZZED, 2N E TOMEGREEREE
V&U%E%@ﬁﬁ@ﬁéﬁf%kﬁmf%é&wzi90

TS ORIFIER OFEEITMZ T, BB RIS 2 —RRETHL H 5| HIBEPHS
R ORI OHEVEPRBAFE Y R 7 ZARH T 25 0 AT AOBENFRIEIZB W THMLETH S, Hi
BOR BB EELH O OnRE Thi, EOREERE CThiv, HMEER ORI L OB%
AIREZe RS TE TR ITAUR, TG - EZITH 2 LITV AP RETET, 179
ZEIFTERY, ZOPHIOY AT BARR L7 TR, MEGREEEOREEZXD Z LIFEEL
VN, BT 72 R E O BB R AR Tl Z OO MEVEIRBIR U X 7 OIRRILE (MEIYE
WRJR) BTO 2L Lo THBY 20O OIFEN RN IND Z LRI T D

-31-



L L7y, SEERIC, PRSI AGRE, HREE - HEOTM, Z OFERIZE SV - HiE
%ﬁ@ﬁﬁ%%;#ét@@ﬁﬁ#@%m S DIZEPR A - Few e 2 E ki 5 F 5
BAETOT 2O HFT, HOEE L, REZEERE T 2HFEOLE & DMl S, T
SILDITIZE - TV,

Aal, DOBEDN S OXIRIZ L DMEGH R~ A ¥ — 77 VAR KON USKE X Eii e &
TV DA LEHE TOREA 23 s (FS A 1%, 25 Ol E O fE
HOTZDIZ, EOAHELHEBINEE LAV, MRIRERE RV itiros s 2o b o i
5, Fiz, B (MESMERRE) 128 - T, 7—%_X—2Ekh bR HRE] - EIRET
filli - BRFERHEIR E £ CO—#HO MBI R 2~ A% — L AEHSE S TE 52 L1k,
A FTU RIC, X VEEICFEEICIIT 2B ERT BIEICm Ny, FELEEZEDDLZ LN T
ETLHEOIRDIEFITTH D,

(5) HBEARDZANFIADOTIK

A ENCIZFE B FTRE R SR O MBVE IR N B E /272, TNETORREENITIELE AL, B
BICAT BN TE 2, Lo, SEIOHFEET, ZEMFIHBICET 520 0Fp| 2 HRINET 5
ZEMWTE, Al LA T T = v BAEER O Lahendong HIZAE BT Tl AXMEAGH O
PERTAMINA 738 5cBUK D% BRI 055 ) %17 > T /-, Lahendong HiZAHE T, BifEiE
#i5H > Lahendong- 1 SREFEERT (20MWe) ODEICHBEIEEKO —#%Z ., w7 Eh b bk
SR AER . WG TRICHA L T\Wb, Zhid PERTAMINA 2550 & odfE%
Eét@m\%ﬁN@J*ﬂLfﬁﬂfﬁﬁL1m5%®f%éo:miﬁﬁﬁﬁ%%ﬁ?%
% pC, PERTAMINAfIliCH A U » b23B 0, HIEREERT & ot & oILFdsgic B+ 5 45% 0
R FH & 2D,

F7=. BE. DMRIIA T U = U BHEO Marana #iE s (Palu o> 40km JdbJ7) T
HEMHHITCH D, ZOHIBITE VKL LOEE LW 20, @O MBVETRIT Y 95 LA
HThol, ZL T, MM-1 5% 185m DR F THHI L 72#5 5%, 98°C D%k 5000/ (30t/
) ZEMT 5ICE-72, ALK, YU oENLEBMMARIT 2o TRe, A%
ERIFT 2700 TRREICHHEND TETHY D2 W2 HFIHZ B E Lz
EABHIEIZ 72 D ATREMEDY B D

L, T nWEfcho T, —ICix. ZEMFIROE NI 720, Fl 21X,
ARIFEHE L72 Y % U B VRO Wayang Windu #iZA Mk ¢k, 1Ko ¥ —e & LTt iek
D11 T KW LW ) BREREEZ L ORKERR OB B NBE T THDH, T OHIRIT
Wayang &9 kil d Windu &5 kLS mEARICECST LTl 0 . MBS EATIZE N D O R
\NLET D, T ORI K72 ASMNZ Y72 > TR Y . Wayang Windu HiZVEEAT XA MO HIC
HDHEVSTHEE TRV, ZO7H, H L, HIFITETLL TWAIEITLEKO—HELXDIED
R T2 70 1, B & T E RO BN 2 S F BRI T 5 B2 bbb, L
MU, TOL I BRAAE., &N THWRVONEETH S, Wayang Windu HiEIEE AT DK
4G 1L Star Energy &) RABEZENPIEMITERE LTW5D, ZTDOd, 20X ) Ao F]
A HITEE ISR T T A8, B b S BUFCHITBUFO&E & Bbh b,

A ED K 9 AR 72 iR G IR AF ENC B - CId, BAR oo i BNE BRI % FERRAY (S HEdE 3
HZEHRIILT LHRE LSRN, e &b, HBIEEDORTTEVUKE I A r— RIUIZE B 19F

-32-



B35 L2200 Tk, A%OKRERFEO—DEBbh b,

¥, HEEJROZ BRI TIX22nas, MBI ERRFE AN T DR A2 A 7 7 HEAIC =
9D Z LA, Z ISR L2V, Lahendong MBI IZ 5\ Cid, BIAE, £ DR D Tompaso
HZEA IR |22 5 F L PR 70 B BN S AU TE U . Tompaso HIZAHIE I E — D> DOBIE AR » b
L7p o T, LrL, Lahendong HiZAdE EERTEEEX LARTIZIEL, Tompaso HiZAHE £ Ci%, L&
WHDHOHRTHY, EFIZT 7B AOE MK TH-7-% 9 THD, 2F D, Lahendong HiEh
FEEBATOEERRIL, EHMGUIMNI S, O ORERRA 7 TEIRICHEBR L, f R
Z OHUE OIS « SULAZRBRICEBRL TV D, RE(CHIROHEEER R ICIZ, 20k )
IRHIR DR E R 2 A > 7 TR T DKM RD D D 2 L A FFICHER L TR E72uy,

(6) HMBERT—2A—XDOHEK

A FHOHEEPFIZ OV TR, HEIEMERRROMEERA -~ M) —/F (DMRI) 27
—HZENEL, T—HR_R=2AS D EIT-TND, LL, SHEOFEOHER., K72 RS
NI GNE 72T,

B, BEFREZEOT—20, FRIFEAEATTIN TV W=, EEICHZEGE Lt
WA D52 ENTERVY, FH21Z, 2NHDOT—2NR T =7 ETABRSNTH RN,
REFZFOFEREFMT 2R TERY, F3IT, HRANINTWDLT—ZIZEAL TS,
FEAENT AL — (Ey b~y ) T2 EE0FT7-b0NRE < HEPERY AT A

(Geographic Information System : GIS) HJ727 —# X—Z (72> TWe, fFilziX, K3 —2
DE D7~y 7% GIS TERR LT\ 5 72 IR, HIBHIS O - RIEEIXEHICY A T v 7T
BT THLIN, FOLIITR->TWARY, F4IT, & bALER AT PERTAMINA
D, EEHEFMHEAAG L TVDTD, fIEEORTEX, T—FDAFRTE TR, H5
2, THHORER E LT, REOMEVE ZHUg O EIREFHNC, AKBAIR 2 2 FOHEES, B
FABNENL DT 72 E&ATH Z ENRFEEETE TR,

IHICWZIE, ENLETOMEE LT, HBYETHEIN TWD, BUNRBBSAZED U A
7w D I2DITAT 9 N EMBHI O EEHERTEDL . PRAROID, A3 ThdZLb
B2, ZNHDENLHT, BROERHNCL Y~ A2 =75 VB L FE T 52 &
&, HIBNEDBUE L CO D BUN O R T REEE 2| ElONIHET 27200, BEERAT v
7E LTLESIT b D,

(7) B#ho—h)L - aoHYILA 2 b, BHBRIAAGEERE (T—23R—XANE)., BEZE

Aolal, HBVEIRT — X _X— 2 - R ETRAICBE LT, 3 2ORMFIZONT, Biia—7
e P b s BiOREEEZIT T, 1 ORIET =2 _X—2DF —% ANEEICET S
bD, 2OFIFA =Ry FOTE— A FMUIZET 2 b0, 3 5[ IIMEERED MT i
TIZET 2D TH D, ibflie G- RS 0 EITHLE, 2GR 2RO T ETHY |
Z 2T, OB L PER RO EERT D,

1OHDOT —=FX—=2D7 —Z AJWEEICE LTI, A - WERFOR b7 MP 4
FENETRERS TH Y M TRT—Z DOKRESBA » R TETEINT-BREET
LT NG Bin—T - a L E U NERED LY E b s, AoV TR,
DMRI 23 by L < AL L T2 Y AR Ik @ L 7efh & LT, CV SUMBER BERKAT &

-33-



WO Bt EP I SN, ZORMIT1I AL A HE7ZY . BUTDLEY THD,

1AN1 5 H GE#H23H) 472 4,600 US$
ST AN » HY720 460 US$
&5 5,060 US$

2OHDA A —Fy hOTr— KAV MEIZBE LT, %%, PELTWRho7-, L
L. &, DMRIZHTEL T, A #—% v b LAN VAT LEHEHA LIZRERN D, RA[R &
HIHTDICE -T2, T7bb, BIED DMRIZEIT S A % —F > k LAN ¥ 27 A0 160
FREDOA—NOF T a— K26 R A2 E L, 700kb FE DR 7 7 A AT D A —)b
DHET o —RIZ0 DU EEE LT, ZOBRKETIL, 7 —4X—20 7 =7 FAITE A0,
M/P FHEMBOKFEY = 7% A4 b T — X OFIHRCA —/VilE & 2, B BT &5,
X~ T, Centrin Online £\ 9 &4t A % —% v b LAN v AT AEEELORRE 2 RfED -
e ZA UToEEThHS,

OIHEGEE (LAN & 2T L 42K) 2,950,000 Rupiah
f#H %R (Premium 64 kbps, 25 Mailbox) 4,600,000 Rupiah
ZHBIZIZ PPN 09 10% D Tax 3005

3OH® MT i (M FERBUAAA) (B L CTiE, A EICEMTRE/R 2t & 53551215,
MT BER B 6 2 2 b 722 EE O RN R E W2 Bt A2 08 5 2 LY & Bbn s,
A DOFE T, ELNUSA GEOSAINS #E:23 1 EIZFHW T, Mi— MT FiE & i rlfE e 24 TH 5
T LA L7, [AfEIEN > T, PERTAMINA O—f T - 7275, BIFETIZ ELNUSA 7L
— 7R T 5, BRBRRBEEL > TS, ZO%A ., MT it L TDEM Jid 2 [FRFZAT
I EEAMHREELTVWD, TOREE AL 728 24, BMEREORFR T, Huislka &
Bixy, UTFoEE) ThD,

Ty Uk 2,500 US$/{ .
X"\7 }\ ? l% 2,850 US$/?/E\IJ“\\
AT xR 2,750 US$/Hl .

3.2 SEOBHOAHRAE

(1) FRIERAER Rt DEE

AT 2 A EROEFEEICIL, 70 #HEEEHENY X v 7 v 73 Tns, Lieno
T, ARIZZ D 70 HdkB~ A% —7F VHEOYI ORI Gk & 22 53T Th D, LnL,
FEEIIT ), 2 70 HulgiA DGGMR—DMRI @ 252 Hilii 7> & T72 < . PERTAMINA D!
BT Ly hORNLEIHENTWD, 2D, M4 DMRI O 252 Hill o5 — % ~
— 2 L OISR ORI N G EN D, TORBEIC LY, 70 B SO 5 B, 3 H#l
IR - RS ZONMEZRFFECTERWVIRNICH D, Lk, Ziuiio PERTAMINA (2
WG OETEH, HYENEFRE L7, FRHOEE Tho7c, ZORETITZNG 3l
AP ORI G ICER Y EIFD 2 LT TERY, WL TIND 3 ST S EE M
BCIE722n 2, DMRI EFHRRD 5 2, 3HUBORBERZ R DT, £3 — 1I12IE, WIHORSE
EH D 70 il L. 2o 3 MR AEE L% 70 Ml 2 oRrd, £72, K3 — 9T DA &
BFREORKE X2~y L L TR, 2B, £3— LIZIHMEE L 70 #lskiz>W\WT, DMRI

-34 -



WL DB LFOME - REZTRLTWS, LA L. AE Lumut Balai #2350 L 7= #5k
MNHHD E EOEITARDAE D 15km FRE T Tz, Lo T, EEOPFAEIZY 2
S TIEHEREZE T 5, Lumut Balai DFEE - BRIEDO L, 5RO GPS HINZIZ X W EIE LT,

VAR =TT UHEDOERN a7 MIZ D 70 HIKDO T — X R_R— 2 BB LT- D 2 T,
HIBVE R - B EEAR T o v /b, BIITRE - a7 R EEMSME, XA N BEK -
FEASBREESRAF, BUR =— X E 25l L TR OEISENAN. 2 D) Hiulik & & Ok D i B % o
FTUAEERTHE L BT, BORMIESEITH 2 &8h b,

ZOFNAIE, 370 HIkIZOWTREFET —# ZWHE L, FH—REHIEZ 1TV, T OREEND
BESENEAL D E Y 15~20 Ml A2 T35, Z D 15~20 sz Cid, HEFHAE - ﬂm%ﬁﬁ
ZAERICATV, KV FEIZR S UG A2 1T 9. ZORERNG, EEIAM 2 & <, 22 OBR%E >
FUA b, BER2HMEPRELZEE L, MTilid (FTDEMEE) 217528 &> T D,

Z D70 fEVE LHE O o B 20 MZEVE LM PERTAMINA OFIFMEHIE TH 5 (23 — 1),
PERTAMINA o FI| b #1455 1 fKamojanng Darajat ] <> [Patuha+ Wayang-Windu + Cibunij <°
lLahendong+Tompaso) 72 & D L DI, —HUIAIASEREINLTWND, ZD7H, 2D XD
@fﬁﬂ&fmzi\%RMMWA%%%@il&%@&@éOLﬂbymﬂ@@&%fm
£ 0 PNl 2 OHIEAHIRIZ 53 1 BTV A 72, PERTAMINA FIERIEAS 20 #ilk & 72 5, &
BT, Z 0 20 FMEHERD 5 B, 7 Ml E T CICHIBAVR BB L WA TH S, Zh
5 ® 20 ® PERTAMINA FIFERIR T 48723 5 HIBVETR « HIBVEEER T o v VISR E < |
BHBFRBEORKEWHIKIENY TH D, MEER - MBRERT vy v, BHEE- ﬁmﬂ7

. IEEMRM, BIR = A b, B OMEILIAN ST F Tld, PERTAMINA OFFHED A fEIZ
b%ﬁﬁiﬁ—%u%ﬁ?é;&@%iLw“ﬂﬁﬁx%RMMmA®ﬂ%ﬁﬂiw?ﬂ%\
BERIEAI A E LS b & PRI ND,

7., HER S BRELRERCBR = — X TEMAT RO Y T U 2o n T,
PERTAMINA OFEDHIEIZ LV | EHAMRHBFIEDRES Z2 > T D, 20720, fFk
DBHFE T U A TlL, PERTAMINA OFIMERIE, FERIMEHIE O IPP %I G tiilsk, FEFIHEHIT D Hy
JF BACHEE IR 72 120 TR 2 LR H 5, MT s (+TDEM fli#) OxXf5 & 72 Dk
)72 2 MRS 1, 22 FTEBE LI A TRETHILENRDH Y | BMICERESLT A b
OEFENERL 72T T2, BAFES T VA LOBREEELBE L TRETLH2LERH D, X, 4
[l U 7= A EMR O BRERBE O 2R B A2 BB T 5 &, 3T 5 <. PERTAMINA OFI|HEH
B o 1 RS, FERIMERIE N D 1 HUR A RET D 2 EARYD LI ITEZBND, ZOLH 7R
REIZHE 2> TE, AERO~RAZ =TT BT % Steering Committee & 5 5, 2§ 4~
L2 EBRETHLN, FNLAENS, +odifftEoH 2 RELEZIBETLILETH D,

(2) hFRABTEDIELETE
HEFTIR OEUE TR, BIEROFEILDO R THNEDITARETTHHT-D, iFIE s =ICE &
&)Tﬁay;kj—é — k k‘a—éo

p=1l1

(8) WELEIhZIMBERT—EIR—IADEHEE
ZHIZONWT S, HBVEJRT — 2 RXR—= 2 DB DR ZBEMICEER T2 2 ENE L W=
FHEMIIESEICEHERT A2 LT3, 2L, 2 CHBRRORHRE L R A FIHICHOWT, i

-35-



(R 35,

VAR =TT UREIZBNTEL, 2007 —FZ X—ZADOMEEPNLEL 2D, — DI THIEVE R
T—HRX—=ATHOH, WE—DFHERKT — X X=X ThH b, AiE ITHEER - HIZIEER
T, BATE MR NT R EEMSEM, AR X M, BROELIAM ST ETO
A 21T 5. BFIXZNICER HSRESECER=—XETOT %M, HONTD
VERR S LT BHAS A SENENTL D1 D 72 80 ORRA R 72 M ZEHEIZ X > CRHMl &2 1T\, FERDBH%E >
U A &R 5,

F 7o, MHARFLER TRLIR LT;JZO . - [ETiX Government Regulation No.45 (4EFEAEH) |
0. BUNOFEML T — & 13548 i“F‘aﬁT%&b\JﬁiEUkﬁoTb\éo L7=M> T, MIM OfF
FFHEIZ S 72T Fﬂﬁ%ﬂ%ﬁ%é — B N— 2T % WEB ~N— 2 DIF AR 7 1 75 2
ERRFET D] LWV ROFATIZHS > TX, OIS HDEET 20 ER B 5,

-36 -



_LS_

X3—1

Distribution of active volcanoes in Indonesia (made by the GMT software in this survey)



_88_

3 —2 Distribution of 252 geothermal prospects in Indonesia (courtesy from DMRI)



_68_

GEOTHERMAL DEVELOPMENT ROADMAP 2004-2025

ATTACHMENT P1

3 —3 Potentials of 252 geothermal prospects in Indonesia (legend for Fig 3-2, courtesy from DMRI)

2004 2008 2012 2016 2020 2025
| | | | | . |
807 MW 2000 MW 3442 MW 4600 MW 6000 MW | i 9500 MW
(production) (target)
Existing Existing Existing 1158 MW New 1400 MW || New 3500 MW
WKP WKP WKP
1193 MW WKP 1442 MW WKP +new WKP

3 —4 Geothermal Development Roadmap 2004-2025 in Indonesia (DGGMR)
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B 3—5 A role of central or regional government defined by the Geothermal Law (DGGMR)

7 Mo Fig.8 IFHE 3 — 2 2457,

X3 —6 Satellite oblique view of the Lumut Balai geothermal field. A circular
topographic area is probably a caldera where white colored spots show
alteration zones and steaming grounds. The width of the area reaches 100 km?,
promising a subsurface enormous geothermal reservoir.
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BEE3—1 Lumut Balai geothermal field. |t requires to be accessed
in a 20 km narrow road by car, a 10 km mountainous way by
motor cycle and 2 km by walk. Road construction is amajor
problem.

BEEBE3—2 Lumut Balai geothermal field. Fumarole seems the largest
class in Indonesia and no sulfur smells at all.
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7E - BT o Fig10 125 E 3 — 3 &,
E3—7 Satellite view of a large fumarole of the Tompaso geothermal field.

BB 3—3 Alarge fumarole of the Tompaso geothermal field, detectable on the satellite
imagery as shown in Fig 3-7.
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3 —8 Definition of the vapor-dominated geothermal system

Initial 70 geothermal prospects for MP study represented by the radius of the

3—9
made by the GMT software in this

circle as a geothermal potential (Table 3-1,

survey). The largest and smallest circles show 835 MWe in Lumut Balai and 40

MWe in Marana, respectively.
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Cooperation -

JICA Study Team <_ _> DGGMR Project Team
Submitting Periqdical Report of MP Study and Consultancy
Report of MP v

Steering Committee Member:
DGGMR, BAPPENAS, MP Study Projec
DGEEU, PERTAMINA and

JICA PLN

‘ Report of MP for Geothermal Development

Realizing Road
DGGMR
Map
Ministry of Energy and
Mineral Resource Resources Requesting Yen
Loan and
BAPPENAS
* Donation

3 —10 Flow chart of Master Plan Study
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£3—1

Initial 70 fields for Master Plan Survey (defined in this Survey)

Region |No Names of the 70 fields in the Locality Region |No Names of the 70 fields in this C.oordinatio.n Install PERTAMINA! Resourc
Proposal Survey Longitude| Latitude | MWe Mwe
1|IBOIH - JABOI 1|IBOIH - JABOI 952847 | 5.8407 Returned 250
Nangroe [ 2[I HO PRIA LAOT Nangroe | 2[LHO PRIA LAOT 95.3162 | 5.8144 250
Aceh 3[SEULAWAH AGAM Aceh 3[SEULAWAH AGAM 95.6589 | 5.4808 Returned 185
Darussalam|_4]G. GEUREUDONG Darussalam|_4]G. GEUREUDONG 96.9373|  4.5938 250
5]G. KEMBAR 5]G. KEMBAR 9754721 3.8810 250
6[G. SINABUNG 6]G. SINABUNG 98.8290 | _ 3.1050 Concession 150
7[LAU DEBUK-DEBUK / SIBAYAK]| 7[LAU DEBUK-DEBUK / SIBAYAK| 98.5058 | _ 3.2277 2| Concession 240
North  |_BJSARULA North  |_BJSARULA 99.0244 ] _1.8897 Concession 380
Sumatera | 2JSIBUAL BUALT Sumatera. | 2|SIBUAL BUALT 99.2750 | 1.5694 Concession 750
10[S. MERAPI - SAMPURAGA 10[S. MERAPI - SAMPURAGA 99.7506 | 0.5316 Returned 400
11[PUSUK BUKIT - DANAU TOBA 11[PUSUK BUKIT - DANAU TOBA | 98.6333 | 2.3333 250
12[SIMBOLON - SAMOSIR 12[SIMBOLON - SAMOSIR 98.8420 | 2.4780 250
West | 13|MUARALABUH West | 13|MUARALABUH 101.0270 | -1.4333 Returned 325
Sumatera [ 14]G. TALANG Sumatera | 14]G. TALANG 100.6990 | -0.9050 160
15[LEMPUR / KERINCI 15[LEMPUR / KERINCI 1015140 | -2.2833 Returned 115
16|SUNGAI TENANG 16|SUNGAI TENANG 101.9390 | -2.6922 250
Jambi | AZ|SUNGAIPENUH Jambi | LZ|SUNGAIPENUH 101.4180 | -2.0233 Concession 270
18[SUNGAI BETUNG 18[SUNGAI BETUNG 101.2050 | _-1.8650 250
19[AIR DIKIT 19[AIR DIKIT 101.6220 | -2.3767 250
20[G. KACA 20[G. KACA 101.5040 | -1.8583 250
21[B. GEDUNG HULU LAIS 21[B. GEDUNG HULU LAIS 102.2540 | _-3.2067 Concession 650
Bengkulu [22]TAMBANG SAWAH Bengkulu [22]TAMBANG SAWAH 102.2000 | _-3.0522 Concession 173
23[BUKIT DAUN 23[BUKIT DAUN 1025920 | -3.3618 250
south | 24[MARGA BAYUR south | 24[MARGA BAYUR 103.7940 | -4.3256 Returned 250
Sumatera | 25]LUMUT BALAI Sumatera | 25]LUMUT BALAI 1036382 | -4.1914 Concession 835
26[RANTAU DADAP - SEGAMIT 26]|RANTAU DADAP - SEGAMIT | 103.6010 | -4.2029 Returned 250
27[ULUBELU 27[ULUBELU 1045690 | -5.3769 Concession 556
28[SUOH ANTATAI 28[SUOH ANTATAI 104.2960 | _-5.2500 463
Lampung [29]G. SEKINCAU Lampung [29]G. SEKINCAU 104.3170 | -5.1139 Returned 230
30[RAJABASA 30[RAJABASA 105.6360 | -5.7908 Returned 80
31[WAI RATAI 31[WAI RATAI 105.1430 | _-5.5869 250
32[KAMOJANG 32[KAMOJANG 107.8000 | -7.1414| 140| Concession 300
33[G. SALAK 33[G. SALAK 106.6630 | -6.7163 | _375| Concession 800
34]|DARAJAT 34]|DARAJAT 107.7360 | -7.2361 | _145| Concession 362
35[CISOLOK - CISUKARAME 35[CISOLOK - CISUKARAME. 106.4310 | _-6.9111 Returned 83
West Java | 26]G-PATUHA West Java [ 36]G. PATUHA 107.3950 | -7.1728 Concession 282
37[G. WAYANG - WINDU 37[G. WAYANG - WINDU 107.6200| -7.2272 | 110[ Concession 460
38[G. KARAHA 38[G. KARAHA 108.0430 | -7.0989 Concession 250
39[G_TELAGABODAS 39[G. TELAGABODAS 108.0460 | -7.1754 275
40[TANGKUBANPERAHU 40[TANGKUBANPERAHU 107.5880 | -6.7758 Returned 190
21[G. GEDE - PANGRANGO lunknowrl 21[BATUKUWUNG 106.0840 | -6.1698 Returned 75
42[BATUKUWUNG Banten [42[CITAMAN - G. KARANG 106.0820 | -6.3422 50
Banten [43[CITAMAN - G. KARANG 43[G. ENDUT 106.3060 | -6.6447 260
44]G. ENDUT 24[DIENG 109.9020 | -7.2169| 60| Concession 780
45[DIENG Central | 45[MANGUNAN 109.7640 | -7.2092 Returned 153
Central | 46[MANGUNAN v [28[TELOMOYO 110.3830 | -7.3333 Returned 185
v [A7[TELOMOYO 27]UNGARAN 110.4180 | -7.1986 Returned 102
28[UNGARAN 28]G_SLAMET 109.1670 | _-7.2500 200
29[G_SLAMET 29]G. ARJUNO - WELIRANG 1125660 | -7.7211 230
50[G. ARJUNO - WELIRANG East Java | 50{WILIS / NGEBEL 111.6440] -7.8186 Returned 130
EastJava [51|WILIS / NGEBEL 51[1JEN 1142120 -8.0194 Returned 154
52[1JEN Bali | 52|BEDUGUL 1151370 | -8.2758 Concession 350
Bali  |53|BEDUGUL WestNusa | gal iy DAHA 118.5000 | -8.8333 250
Tenggara
WeStNUSa | 54111 DAHA 54|WAI SANO 120.0580 | -8.6681 90
Tenagara
55[ULUMBU 55[ULUMBU 1204630 | -8.7072 Returned 350
56]SOKORIA - MUTUBUSA East Nusa [ 56|BENA - MATALOKO 121.0630 | -8.7566 250
East Nusa | 5Z[ILLMUDA unknowr| Tenggara | 57]SOKORIA - MUTUBUSA 1215830 | _-8.7500 250
Tenggara. | 28[OKA - LARANTUKA 58[OKA - LARANTUKA 122.9590 | _-8.2415 250
59[ILI LABALEKEN 59[ILI LABALEKEN 123.3610 | _-8.5070 250
60[BENA - MATALOKO 60| ATADEI 1235000 | _-8.4444 40
61[MENGEBOBA unknowd o |6L|[LAHENDONG 1248140 12742 20| Concession 300
North _ |.62|LAHENDONG Sulwesi | 82|KOTAMOBAGU 1243510 0.7583 Concession 235
Sulawesi | 83|KOTAMOBAGU 63[TOMPASO 124.7580 | 1.1564 Concession 230
64[TOMPASO Central | 84[BORA 119.8660 | -1.0227 250
central 1 o5laorA Sulawesi | 65|MARANA 119.8460 | -0.1218 40
Sulawesi
South | gelgiruanG South 1 gelpiTUANG 119.7370 | -3.0616 250
Sulawesi Sulawesi
Southeast | o, ANEA Southeast | o, ANEA 1225830 | -4.3919 250
Sulawesi Sulawesi
68[TONGA WAYANA 68[TONGA WAYANA 127.6000 | _-0.7000 250
Maluku  [69[TULEHU Maluku  [69[TULEHU 128.2850 | -3.5275 250
70[JAILOLO 70[JAILOLO 127.4220 | 1.0892 250
Total 852 Total 19373
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#& 3 —2 At tentative schedule “Master Plan Study for Geothermal Power Development in the republic of Indonesia”

FY200¢ FY200!

Months| 3| 4|5 6| 78| o tof[ti]|i2]1][2|3|4]|5|6[7]|38 Geol(1)| Geol(2)|Chem(1)Chem(2)3eoph(1Geoph(2[DB/Eca Utiliz_| Policy | Power |Environ| item | term |Indone | Japan | year
1. Preliminary Study Stage 9.8
Preparation in Japan 4.2 4.2
Collection data and information for the inception report - 0.2 0.2 0.2 0.2 0.2 0.2 0.2 14
Preparation of the inception report o 0.2 0.2 0.2 0.2 0.2 0.2 0.2 14
Preparation of the technology transfer plan o 0.2 0.2 0.2 0.2 0.2 0.2 0.2 1.4
1st term of services in Indonesia 5.6 56
Presentation and explanation of the inception report, and finalize u 0.2 0.2 0.2 0.2 0.2 0.2 0.2 1.4
Collection of exising data and information b, 0.5 0.5 0.5 0.5 0.5 0.5 0.5 3.5
Confirmation Indonesian facility u 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.7
2. Master Plan Study Stage 40.2
1st term of services in Japan 6.0 6.0
Analysis of cllected data and resource database construction 8 0.2 0.2 0.2 0.2 0.2 0.2 0.2 14
Selection of the 15-20 fields and planing complementay field study O 0.3 0.3 0.3 0.3 0.3 1.5
Selection of geothermal resource evaluation methodolog = 0.3 0.3 03 0.3 1.2
Preparation of the progress report 0 0.2 0.2 0.3 0.3 0.3 0.3 0.3 1.9
2nd term of services in Indonesia 89 8.9
Presentation and explanation of the progress report, and finalize . 0.2 0.2 0.2 0.2 0.2 0.2 0.2 1.4
Impl. tation of complimentary field study — 1.5 1.5 1.5 1.5 0.5 0.5 0.5 15
2nd term of services in Japan 12.9 12.9
Analysis of complimentary field study and resource database construction -] 0.5 0.5 0.3 03 0.3 1.9
Geothermal resource evaluation and selection of the 1-2 fields L 25 25 25 2.5 1.0 11.0
3rd term of services in Indonesia 20 20
MT and TDEM surveys for project promotion —— 2.0 2.0
3th term of services in Japan 6.4 6.4
MT and TDEM surveys — 15] 15 30
Preparation of the interim report = 0.5 0.5 0.5 0.5 0.5 0.3 03 0.3 34
4th term of services in Indonesia 4.0 4.0
Presentation and explanation of the interim report, and finalize - 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 4.0
3. Master Plan Construction Stage 15.5
4th term of services in Japan 12.0 12.0
Geothermal development database construction and Master Plan construction ] 0.5 0.5 1.0 1.0 25 20 1.0 85
Preparation of the draft finel report O 0.5 0.5 0.5 0.5 0.5 0.5 0.5 35
5th term of services in Indonesia 35 35
Presentation and explanation of the draft final report, and finalize - 0.5 05 05 0.5 0.5 05 0.5 3.5
Report A A A A A
Ie/R PY/R It/R Df/RFYR
Workshop A A A
Wi S W§ WS
9.6 1.5 96 1.5 45 1.5 79 7.9 75 80 6.0 Total 240 415 655
Legend

3 Works in Japan
I \Works in Indonesia

Report
Ic/R: Inception Report
It/R: Interim Report

P/R: Progress Report
Df/R: Draft Final Report

F/R: Final Report

WS: workshop (The last workshop will be open to public for dissemination)




#& 3 —3 Required equipments in MP Study

Term of Works Required Equipments Construction Works
Geological survey 1.5 months Handy equipments such as GPS No
Alteration survey 1.5 month X-ray diffractometer (Japan) No
Geochemical 1.5 months Samplers, analyzers (Japan) No
Survey
Magnetotelluric Two months MT measurement equipments (A few | No
Survey hundreds kg)
Reservoir analog One month Computer, software (Japan) No
modeling
Database Three months Computer, database software (Japan) No
construction
Hot spring monitor Three months Samplers, analyzers (Japan) No
Animal and plants Two months Samplers No
species survey
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FAE A VFRITEANEICETHHBERIC & S ERFSH
DR ERE (HF)

1 REERSE

(1) ENEHRBLIUVEERORK
EZE A ETE (2005 4 4 A) 12 XHiEA [E o 2004 4O R BIE HFEHRIER 4 — 1ITR
TEBYVTHD, Py U NUFBIZBOTIPT PTN OE/EBEMEIC LY 100%%E /1 23 4EG
éﬂﬂ\éz’ﬁ A NI, BB oE AT EIZEBWTILPTPLN OFEEME )
%38 U7 kG e & AL B IR (/D BUARRE FE & BOEE ) & 2 HE G U RAE L T D
ZDIENDE; ia‘«ﬂﬂjig{ﬁ LR HENPEHE TON TN D,

F4—1 2004 FOMHANBEHNFES L UHIGHE

Hilak 4 wKEN | BEEE EEvaNCS
(Mw) (GWh)
A< FT7 & NAD M 210 748 0%75);%: =)
Jex<K~FM 926 4,870 | IFIF BN RHEN
W2~ kM 295 1,676 90%75> i /)
Riau /M 322 1,654 | 55% D3 RAES)
Jambi « F§ A~ K7 - 472 118 | 90% 23R E /)
Bengkulu M
Lampung /M 306 1,370 | 9% FRE N LR ES
Bangka Belitung &% 60 273 | JMNLFEIR
VARl
Batam /M| 32 838 | RMEN
XU . XY PN 389 1,896* | SRHLE
N WY v TN 3,107 16, 421%* | ZHES
e N VA /A 2,220 10, 843* | RHEE
¥ J L B RERIN
T T e RuF M 4, 682 27,279% | R#ESH
¥y v F RN . 3,912 23,333% | R
Tangerang
V=B | W)~ 2N 245 1, 420 | 80% 23 R#ieE )
b vl R 289 1,552 | 80% 23 R 7E S
VARl
FH Y~ 196 989 | 60% 23R S
25T ek b2 T 7 =M, 242 1,125 | 60% 23 %kt E /)
Gorentalo M
F s WA T U = U 490 2,485 | 85% MR HE S
Nusa Tenggara | 78 Nusa Tenggara /i 105 423 | N7 EER
= i Nusa Tenggara M| 62 263 | JSNTEIR
<L — 78 305 | AT EEJR
ST — 90 485 | JHNLEEJR

E kIR EENETH D,
HEL : [E5E R A FHE (2005 4F 4 H) 123X R,
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A EOEHFEE (PTPLN (EN) 1, F£4 — 217 T L9 ITELHEIMLTEHY . Kl 2004
FNII XA 13.8% & KIEREEINE 72> TV 5,

x4—2 PTPINHHOMERDHIRTENEDH

BEX 55 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 |HKEREEE (%)
FREH 22,739 24,866 26,884 30,563| 33,340| 35,836 37,775| 38,318|  38.67
s (%) 9.4 8.1 13.7 9.1 7.5 5.4 6.9

*5M 7,250| 8,667| 9,330| 10,576 11,395| 11,845| 13,224| 14,128| 14.26
s (%) 19.5 7.6 13.4 7.7 3.9 11.6 | 19.3

T2EH 30,709 | 27,985 | 31,338| 34,013| 35,593 | 36,831| 36,497 | 40,058|  40.43
s (%) 8.9 | 12.0 8.5 4.6 3.5 0.9 | 8.8

Z Ot 3,554| 3,743| 3,780| 4,012| 4,192| 2,576| 2,945| 6,581 6. 64
#nsE (%) 5.3 1.0 6.1 4.5 | (38.5) | 14.3 | 155.5

Hat 64,252 65,261 | 71,332| 79,164 | 84,520 87,088| 90,441 | 99,085| 100.0
s (%) 1.6 9.3 11.0 6.8 3.0 3.9 13.8

Hifi7 : GWh

Hi# : PTPLN #E7— AX— (http://www.pln.co.id/)

AEDOEIFED 80% % HODH T ¥ U « N RMOEH 10 FEOE TGN T o A1THK 4
— 3T Lo, BEHMMICHHE IRk 2 B L TH Y . BRI OMRENRBRZAD]

Lo TWND,
£4—3 O¥T-NURMODBHEHRNTUR
2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

mKET 14,851 | 15,886 | 17,008 | 18,090 | 19,525 | 21,152 | 22,563 | 24,393 | 26,362 | 28,262
BERR X i 18,658 | 18,658 | 18,658 | 18,658 | 18,658 | 18,658 | 18,658 | 18,471 | 18,287 | 18,288
H R B D 0 2,770 350 1,525 720 0 0 0 0 0

9 B Hi A 0 120 300 180 0 0 0 0 0 0
Hrak i 0 145 375 0 1, 230 2, 380 2,330 1, 890 2, 360 2,320

5 B i 0 0 0 0 0 60 0 0 0 0
BREAE 18,658 | 21,573 | 22,298 | 23,823 | 25,773 | 28,153 | 30,483 | 32,186 | 34,362 | 36,683
VHLH T 20,048 | 21,446 | 22,961 | 24,421 | 26,359 | 28,556 | 29,332 | 31,711 | 34,271 | 36,741
RIE /AT
. -1, 390 127 -663 -598 -586 -403 1, 151 475 91 -58
[S=N

T B MW, REENEIT—FTR
H#  ERE IR EGEHE (2005 44 A)
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AEOEBREIT, XV AN, A2 T, AT UL, B H U DEBIEIZS N
TV, SBICAY T, AT 02y BV~ 2 TEEALD 2 WITRE IS B S 7= %6
Lo TG, V¥ U - NUSRRHIEL, BEY vy IAZ EFLET DY Y U BEEICE TN
L£HRLTRY, MIRIZFEICY v U EEE» B EHMA~OFEIEE /oo T\ b, LLTFICARBOEE
E N A AR

Ma4a—1 v N\YREERH

K4—2 RIYIFSEOEERMK

D EFEIRARE (2005 44 H)
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B4—3 HhYy<w 2 BOEEZRMK

M4—-4 RSP EDEERHK

(2) HWBEFRICK DERAFEDORK

EZFEIRAFE (2005 £4 ) [ XiuE, 2025 £ F TOEFEMKITRL — 41077 L9

WCHEBT 5D E PRI TS, ARKNID_R—20— NHAERE L TREE2EDHDTEY,
2005 4E D 38%H> 5 2025 A IZ1E 51% 2T 5 1 D & PRI STV D, A K IOV T,
2005 D 22% 035 2005 FTIE 7 YlZIR T T2 HIAATH 5, HEIEEIZ- OV TIL, 2005 4

D 3 %N 2015 4FI1T1E 5 % £ T EA- L, ZDO%ERILIZOCME T LT 2025 4Ei213 4 %272 b
HOLTHIZILTWVD,
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R4—4 HEBER—RIRILX—EBRLOHEE (%)

—IRT R F—

D 2005 4F 2010 4F 2015 4F 2020 4F 2025 4F
R 38 40 44 52 51
H A 30 34 34 29 27
ZaRli 22 15 11 7 7
HiZL 3 4
KD 4 4

ST 0 5 7

BETEER P OB EATIIFR 4 — 5 1R T X912, 7 A 80TMW Th b, EFRENIRE
FHE (2005 4F 4 ) 12 XAUZE, 2005 4R 2015 4 F CICIEEEBIAA T E O HBEEINL. Fio
DERBYTHY, Vv TN ZH T 650MW, Bl T 318MW, &FF T 968MW & 72> T

WD,
Tx U e N R
2006 4F :  Kamojang (IPP) . 60MW
Patuha (IPP) : 60MW
2007 4= :  Wayang Windu (IPP) 110MW
Darajat 3 4% (IPP)  : 110MW
Dieng (IPP) : 60MW
Bedugul (IPP) : 10MW
2008 4F :  Patuha (IPP) : 120MW
Dieng (IPP) : 60MW
2010 4% : Kamojang (PLN) : 60MW
/NGt : 650MW
i I Hine
2006 4% : Teluk Lembu (IPP) . 20MwW
2007 4 : Ulumbu (PLN) . 3MW
Tenjung Batu Mel (IPP) :  20MW
Sengkang (IPP) :  65MW
2009 4F- : Lahendong (PLN) . 20MwW
Arun (IPP) : 60MW
2010 4% : Lahendong (PLN) . 20MwW
2011 4F : Ulubelu (PLN) 110MW
NG 318MW
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x4—5 BEHBEIUVREPOMBREER

... | POTENCY R . R
No. 4 s || S| qocw | MRED) DU BT
" | ENTERPRISE)
1 [SIBAYAK PERTAMINA| 2 120 120 10 40 20
2 [SIBUAL-BUALI (SARULA) PLN 330 1000 220 220 110
3 |SUNGAIPENUH PERTAMINA 55 55
4 |HULULAIS-TAMBANG PERTAMINA 55 55
SAWAH
5 |LUMUT BALAI PERTAMINA 400 110 110 110
6 [WAYPANAS (ULU BELU) PERTAMINA 330 110 110 55
CIBEUREUM-PARABAKTI UNOCAL | 330 | 495 500 0 110 0
(SALAK)
8 |PANGALENGAN
E  KAWAH CIBUNI YALA 10 20 10 0 0
TEKNOSA
B  GUNUNG PATUHA | GEODIPA 400 400 120 60 0
B WAYANG WINDU MNL 110 | 400 400 110 110 0
9 |KAMOJANG-DARAJAT
E  KAMOJANG PERTAMINA| 140 | 260 300 60 60 0
B DARAIAT AMOSEAS | 145 | 330 450 190 110 0
10 |[KARAHA, CAKRABUANA KBC 400 400 55 55 0
11 |DTT. DIENG GEODIPA | 60 | 400 400 120 60 60
12 IYANG, ARGOPURO PERTAMINA 55 55
13 [TABANAN BUMI BALI 175 | 400 (reserve) 10 175 0
BALI (BEDUGUL)
14 |LAHENDONG PERTAMINA| 20 60 200 60 40 20
15 |[KOTAMOBAGU PERTAMINA 185 60 60
16 [TULEHU PLN 16 16 0
17 [MATALOKO PLN 60 2 6 0
18 |ULUMBU PLN 10 6 0 0
&l 807 | 3605 5491 1193 1442 600
Hi 8 : DGGMR

PLN BEHIFH SN TWAEBRAFEEANL — g FLax MIEL—6IIRTEBY T
Ho . HBRKEOARL—T gaF a3 MNISEFEH LY L EWKREICH D,

x£4—6 TIHAXRL—I3FIILaRXRFb

4 KT B | Fa—en | pas—ey | s |7 gy
R A I v
1999 29. 55 116. 08 221. 36 224. 38 275. 26 192. 63 146. 79
2000 32.61 109. 79 231.92 324. 29 262. 00 204. 51 148. 33
2001 36. 31 149. 09 408. 15 592. 06 319. 95 265. 36 203.71
2002 208. 53 236. 73 849. 60 875. 02 368. 90 316. 32 329. 74
2003 128. 81 265. 47 701. 89 791. 29 400. 42 362. 88 339. 29
2004 123. 26 273. 46 673. 34 862. 66 415. 62 370. 27 351. 34

7 : Rp/KWh (1999~2000 4E(I#fi =2 2 b & £9)
Hilll : Statistik PLN 2004
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(3) HRERFARICRIREARER
A FENIBRBE RS 2 f% 2 Brs  (Government Regulation No.51, 1993) (23S & | EBREFIZ AKX
R BT T RND D D FEIOWTERER B2 25 T\ 5, fIEEERTIZ OV
TIE. HJ123 55MW LU EDFE BT BRETET ORI R L 72> T %, F72, 55MW A D
BB Ch o> THER 4 — T IR TIREMIBII S T 23558 TR AT 2 KB DO
LTV D

x4—7 REMEBO—

ARRORGE I, © — Bl KT, WERE. TR, W9 - Bk 2 ek
FORCRREHIE, ¥ETEdS K OWROKIRGERIE, ~ o 7 m — 7 i [ENZAE
U7 b—3a ik, SUBEBS K OEEERIDF T, 5’5')<)<$0>mh75)&>éﬂﬂﬂz

BREEREGIMNIL, Ra— b 72 R 2NE LT 5 FE MG EE (KA-ANDAL) O X
NFay=/ NaFETLHETICRE SN DEREFMZE B S OFA & B EGT N
(Analisis Dampak Lingkungan : ANDAL) | BREEE #EEHHE (RPL) | BREEE =% U > 7 &t (RKL)
DIEHE LUOBREFHMIEZE B S OFED 2 B CEE I D, 708, A [EHOBREATHM S & C
X, WIHIBRBEHE OFBE S ITHZ OV TR, FrBOHEIL /2,

T, HEVEEICHHCELE T D BREERE & LTk, Ttk FEORKIEHIEER D S,

- fitflb k3 (H,S) : 35mg/m’ (#J 25ppm)

F72. Wb AKFEOERERENEL 0.03ppm TH 5,

(4) CDM =x{bst
A E DNA (3554 . MEMR O RRAE T THR S HEZ CDM ZE ST, F5 138
BATHD, HFECDMEELD AL N—IHEA—-8D LB T, KE., RWEZ 7 A THK S
nNTnws, £z, BEEORELZITH T 7 =H/F—2 (Ir. Sulistyowati, Assistant Deputy for
Climate Change Impact Control, BREEANZEREK) HAREINTEY, 727 =WV F— L2135
BIE 7 7 A3 L O'NGO O WWW Indonesia (2 LV #pk ST %
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#4—8 EXRMNZESAD/N—

K4 BT M8k
Dra Masnellyarti Hilman REEA Deputy for Improvement in Conservation of
G33) Natural Resources and Control of Environmental
Destruction
M. Hikman Manaf T RL X —§LW) | Expert Staff of the Ministry on Regional and
i) Environmental Affairs
Ir. Sunaryo PN Expert Staff of the Ministry on Forestry
Partnership
Ir. Agus Tjahana TEE Head of the Industry and Development Agency
Susanto Sutoyo AN e Director General of Multilateral Economy;,
Finance and Development
Seman Widjoyo NBE Director General of Regional Development
Improvement
Ir. Abdul Razak Manan HWEE Expert Staff of the Minister on Environment and
Energy
Ir. Achmad Suryana BEE Head of the Agricultural Research and
Development
Ir. Dedi M Masykur Riyadi [EZ A% {EE4 | Deputy for Natural Resources and Environment

DNA (X9 TiZ CDM 7r v =7 FOEFEKREHFET H-DOFHiE, R TREZRBI3IC
DONTOHRE (BRE., &F. &, i) 280 TW5D, CDM a2y =7 b OERBFHmE 1T
X4—5Zm3 &80 THD,

Travxl NG (< - —
¢ EIE - EELEMDOIE TR

[EZ COM ZA WG - X 9 w7 FicAB

[E52 M ZE % - RS0 1)

+— > [—

s —— - — 53 B Bl F— L
%4 (50) [€ % 7‘7%7711/7“~11_J:6%E(21 H) 2k A%

> TR E —  » YT EICAH
AT = BN F— l

EZFZ CMEBEZORE N H)

'

[ FAGESLE DAY

T4—75 (1H) >

K4—5 CDM7OCzy FERARZEFHE7O0—
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R vy =7 FOFEDOEREIT, B, B, . o4 >5THY , £nEno
FMERNSITRD LB Th D,
O  BHERFEA

- TR ORI

CHk T R 2 =T DB

- EEEOWRA
© BRELmH O

- ARBRIEORA & ZARIEIC X D BB RN

c M= X 2 =T o DRERE LKA
@ SRR

i X 2 =T OB

MU T R 2 =T ¢ DA NEIC R
-t Ok
@ HIhsEn

- HlEs

- [EA - BEfF O o E

- FER OB

- ERBEREOHMEZHWinz &

P RIS 2N b

W

&5 COM 71 ¥ = 7 F OFARPUZHSOWTIE, EFEKRETo-7ny =7 MIELERN
23, BUE A HEOARBPHE N H SN TS, 4HONRIL, A > K2 AL FORBHERR - [RA '
A METa Yl b, 2HONR—AFANT BT 27 b OS=LFANDOREREIET D
10MW DA A~ A38E) . KGR (Y —F7— 27 v —) 7mvxs N Thd, Kk
FHESRO T 0 V7 M RA Y OBREAR O CTEMi L T\ 5,
HBREIZONWTIE, =7 vy T 42tk PDD 2Bk CTH 5, 7SN/ EITE N
DPEHBREDOHFEHTH Y | mNﬁﬁka-NU%%®%m%ﬁ%mmz%ﬁ?~&%%&?
HZLEFEOTCWHEBETHD, =7 1T X% athd Darajat HHEGEEFTOIENT, AT
v = k5?0 Lahendong HiEAVE BT 3 S4% (PCI 2% PDD fEkH) . A~ b7 & ® Ulubelu i
BHT (ZZEiE57)S PDD {ERKH) M TH D,

4.2 SEOBHADHEME

AEIE, Py U NIRRT PLICEIET 5E (RIS DT, KRB 72 EIRPH R 2 b B L
waéo—ﬁ\ﬁﬁﬁﬁgﬁ®ﬁ% IS EE D D FAE ATRE = 1L X — B S & AR
T2 Z L2 L TRY, TR THHBEGEEIIKT 2HEFRRE VY,
BFREEORRIEED T2, RIEABKEZOMBGEIFFE~DOBAZ g &+ 2 BVERTHIE SN TR,
BURFIIHEVE HIRIC DWW TASLIC K D BRI B 2 @ET 5 2 L L LTS, ZOMBEEICE
2 BB ANE R BA 8 & WOB ISR TR IR P f*(ﬁ’D (T 5 72 DITIE, BURF > B I e 2 o
WCOMBVE TR &, BREEREE BEHA~D T 7 & REIT) D M 7GR A BN L RHERER
K%&?é:kmiD\Eﬁ%g%@ﬁﬁgﬁ%%@)Xﬁﬁ@%lé;kﬁﬁ%iﬁﬁﬁ%ﬁﬁf
b5,
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HIBVETRBRFE D Y X 7 & LTk, HIBEJREFHI DO Y 27 BN KTH DL, ZOIENITT X TOE
BRI 7 ny =7 M@ pE ittt e oieE xﬁ_#9)17(L%§Egﬁ%ﬁ%#ﬁ%%#ﬁ
HIEABH S MU R OFE R BIBIR E O U 27 ARBRERAFREMEEZ O DY A7 %R
b, £z, HBAEJHAF S & BB NNEANDOGE I, RRBBRITL 1D ) 27
FEAET D, TR Y 72> T @ioﬁﬁﬁ%ﬁ%mu% UAZIZOWTED LD 25w %E
WERDUEL T D) k@&fh%%ﬁ@ MIOWTHHT L, HEZFRIZ & o TRIZLOTE iz
it BT 0E B 5,

F 7o, HAEJRBTE ORGSR Z S, REFEEHE OMBEHFRB I T 2 REEREmD 572
., CDM O rTREMEZ B BT L, HEEEZ AR SIC COM Y=/ METE DXy — V%
BRI D Z & L HBEFEBRICKELS FE5 T2 EEZ N5,
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F5F FRHAE~DRES

KoY/ NERFEDORERICES X | HHE I A AKTAED TOR (Terms of Reference : TOR) 12
BELTUTOLEBVIRET D (B, RMESHAKAEDOARICE LEBEREZ IR LOTIE .
l/\)O

5.1 XEHAEOHH
A [EiX, B EE PR &) 27,357.5MWe & JLAE S 515 R e K O tIZVE IRIRAFE T d 5 23, 2004
FEHIEDO R EHIER RIT 807TMWe TH V. BIRED 3 %IT b= 7/2, £72. A EHIE 2002 F (21
OFEIAFICEE T TR Y . —RERAX—JHOSH A X D B ) 6 B E Z RS 5729012, 2025
FIZBIT D AR EREAR RO HIEA 9,500MWe & L, MiEMICEH . BORIC S, MRk ZE om
TH, AR EE N ETNDODOH D, ZOLI RN, AFREFEO HIL, BB
OEEZ B L TV 5 A E o R0 —FL & IRA O B FHE O 5K E 35 X OB A D FEhE & S48+
WZH D,
D2025 £ TR Hik & LIHBEERE~ A Z—77 2 (MIP) Z{ET %,
QRIEHMTE N, 5% E HTMPERR OBEm EDOT-ODREL) BLIOFS 2ET 52 &N T
X5 L0, HBGEERREHEREICHET T —F_X—R~v=a TV EER L, =RV F—HL
WA HE (Do H—r3— 1) ~OHEiBiEEZ X5,

5.2 AFEFAEOHE

(1) SAERSHIE
A [E 4l o HIZABA 3 A A 252 Hill oo 5 B 70 sl 5 (BE3FE £3—15H),

(2) RAEOHHEEL L VIEHE
AFHAFHEIT 2005 4F 10 A 5 HIZEE SN MIM ICESE RSN b0 TH 5D, Li=n
ST, TRROMENFIRTHFHOFMEZITV, BRMITRTHEELER L, HEHREIZO
WA BN R U TR - a2 72 b0 &35, HEARIEI MM IESE, K&, 1)
T NEHIUE, 2) REHBAEIEFA, 3) AR - AARRERE, )R =TT UERE, I
Db,

1) T—4 « {EHIUE
T4 ERNETIE MP SREDOE R LD, A EOHMEE BRI B9 2 FErEH
ZINET S, BRI T OHEBICE L THEREZINET 5,
-ﬁﬁi*w¥~%%ﬁ%%i@%%%%*%@?é%ﬁ-ﬁm
- HUEABR S8 | B 2 BUM R - BFSCRERE O E] - IR EPE
s BV JRAR T v v LI %#é%ﬁikﬁaﬁﬁi
- HIEAGRA - BHFE OTREhEN
- HiEN IPP 3 LR
- BIDOFEGNT A
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FEEHT & RFEMIZ BT D BB E A
- MIBAREICKT T DB =L X —ORE A NAED Y
- HOEABRFS (BT 2 BREE AL AN
- A [EBREEAED No.1l, 1994 DIRFEX A 5T B IR E L OFESBR BRI

2) A[EHENE PR A
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APPLICATION FORM FOR THE JAPANESE GOVERNMENT'S DEVELOPMENT STUDY

Application: the Government of Indenesla

1, Projett Digest
(1) Project Tills;
Master Plsn Study for Geothermal Power Development in the Republic of Intiohesla

{2) Requesied Amount of Japanese |npuls
1)  Master Plan for Promotion of Geolhermal Power Business: Approx, 200

Millien yen
2) Exploration Survey at the Most Promlsing Fields: Approx. 350 Milllon
eh per fleld (Surveys for 2 or 3 flelds are expecied
(3) Locallon; To_cover sll.aeothermal fields In Indonesla; more than70 prospective

eotherma! flelds (Java, Ball Sumatra, Sulawes and Nusa Tenggar
(4) Implementing Agency;
1) The Mipistry: of Energy and Mineral Resources; Direclorate General of
Gedlogy and Minefal Resources (DGGMR)

2) Directorale General of Electrivily and Energy Utllitation (DGEEV)
3) Pertamina '
4) PLN

- Number of Staif, DGGMR :40 Pertamina: 50  PLN: 30 DGEEU: 10
Anriual Budast Aliécation of the Agency: DGGMR; 20 bilion Pertamine: 50 billion
PLN: 50 pillion+ DGEEU: 50, bllllon
-Budget Allocation for Frelgn-Project: DEGMR: 0 Pertamina: 0 PLN; 0 DGEEU: 0
(5) Justification tor the Gonduct of the Study ,
(i) —~ Present ‘condﬂion in the seclor
a. The power e\pans:on program for mcreasmg power demand
prepared by>PLN does not mcluda 1he prec:se gcothermal power
tcapacu&’&\!en at ihe nrea where a Iargc sca’}e gcolhcrr?m! pO)VET can be

. ;7 3 & f K
dc\fe oped“ "Lack ofloﬁg‘tenn‘ éeot]i)ermal iag 3eye1 pr%%m plan,
I: iy

b fl“ho present gcoiherimni map lﬁ Indoncs;a does‘ not clanfy 1he
dev elopmcnt method of mc geolhcrmal power the ﬂelds obe
developed by the prwalc seclors and by national agenmes
(Pena_mma/l?L,N) willy internalional _ﬂnanc’s:a]! _assnsl«f_ance, orwith grant
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alds, Each fleld should be evaluated with a certain development
method.

Atmost of the geoihexmn! fields, ) confirmation of geothermal
re’sq'urce eapacity, ii) formulation of development plan, and iii)
coordination between geothermal power development and national
power expansion plan-(power source and transmission facilities) have
not been carried out yet. These are indispensable for geothermal power
development program =i indeyeloped these fhctors have delayed the
geothermal poyver development in Indonesia,

d.  Needs for-regional development or. possibility for use of

i

£

(i)

_mulyj-purpase geothermal-energyiare unclear,
N,a‘t}‘gn:a]/_Loc.al-gb\iernment‘,development policy in the seclor

. Geothérmal.power, development agrees with the nationa) policy as
oil-alternative power sopree.

_ Atthe geothermal.figfds in Javarand:Bali Islands, private developers
(1_-.eIspp;-g‘p.idg-\,{elQjaerg:;azad JPPs).have been participating in addition to
the conyentional gcqtllfxe.j'xn\a!';dlevelppm‘e-'ht of upsiream by Pertamina
\an_gj_tdowns:tf;‘gml_by;BLN.~ « Soif the terms for development showld be
complete, the geothermal power.developmenit will be accelerated,

Atihe outside Java-Baliy gcothermal development is, in princ:lple
and with some.exceptions, c'\rned out by Pertamina and PLN
relat:onsh:p. wThereids nay Jt_]ook iof expansici by private seclors.

It js understood that the ODA*(Yen)Joan will be applicable for
downstream development (gcdt_hgrm'_al power plant) by PLN,

The geothenmal resourcerean be applicable for agricultural industries
at lowes! possible cost: The geothermal energy can give additional
values to,the agricultural products by drying and air condilidnlng.

Problems {0 be solved In the seclor.

a. Inspiteofahuge potential, the'geothermal power development is far
behind gxpesiation; ’

b, I]qér‘p-is no-practical policy.or financial plan to carry out the
activities necessary for-geothermal power development suchas §) to
confirm poleptiakgeothermal capacity; 1i) to grasp powver-generating
capacity-and ij}) to formulate the optimum development plan.

_Oulline of the-Project/Siudy
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v)

(Vi)

a,

Each geothermal fields will bé studied in view of technical
(resource and possible powver generation capacity), economic
(power rite, economic viability and finance procurement),
institutional (development policy and development assistance
program) aspects (6gether with poser demand and supply balance,
‘Then, the cause of delay | in devclopment will be studied, (Study of
preserit situations)

. According to the dala‘and information available, possible
" develophient capacity (generating method) will be deterimined, the

geothélinal power development plan suitable for each fields will be
formulafed taking intq account'the power expansion program and
environmental co‘ndiun“q and then: developmﬂnt scheme
consideringthe eéonomy and polity will be presented (Master Plan
Study)

.+ A comprehensivé géothermal resource utilization program will be

planed: mcorporatin gthe:muti-purposéise of geothermal energy
for reglonal deve!opment i:developiient of small-scale mdustry
using geothermal enérgy. (Master Plan Study)

+ Atthe:most promising geothermal fields appropriate for

developmient with Japanése'ODA assistance, detailed geothermal
resouirce study intluding c\ploratzon stirvey, slime hole drilling and
reservoirsimulation toiaccelerate the geothemml power
developmcnt

Ovefall‘Goal of {fié ProjectSiudy

8, To promete power ‘devélopmient and multi-purpose utilization of

geothertial resources in Indonesia for increasing power demand
and -electrification . of remote” aréas and for activating rural
indusiries.:

b, To:~realizé ODA :VYen' Joan™ project - of geothermal power

development and to promote JPP project,

¢, Capacity:building for geothernmal power development independent

form foreigh-suppott;:

- Purpose-of the ProjecVSiudy-

a. Toaccelerate the development, the constraing and problem for

undertaking at each geothermal Tield wifl be sirveyed and studied

in view of the geothermal resource, power demand, regional needs,
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and institutional-dspects, and then reécommendstions for
appropriale development scheme will be made.

b. Based on the s:iu'di‘e_s above, the geothermal fields will be
prionitized for dévelopmient and an optimum development plan will
be presented,

c. Forafew geothermal fields evaluated appropriate for' Yen Loan
assislance, but lackmg the geoscientific data necessary for project
hviestment, the RplBTation” surveylto'clarify the géothermal
poténtial and to evaluate the réservoir capacity will be carried out
ir’mc!udﬁ&é"é fétw slifiv hole drillings’and optinitin ‘Poiver
development é:apac:ty for dévelopment and developrient plen will
be recommended.

d, 'r'he‘ciiﬁséraﬁon'su‘rve'y‘snge will iriéludé the Capacity Building to

' 'enhancc capablhly of munterparts (geoscxenusts), resource
evaluation and géoihdy ‘al power dchlopmcnt p}annmg
technologies,

(Vi)  Prospédiive Bensficlariés of ihe ProjecyStidy

6. MP; Indonésian Government (DGGMRAMEME, Pertamina and PLN)

b, Résoiice FS; Indoneslan’ Goveinment (DGGMR/MEMR, Pertamina and
PINY, lota] governiment and people in ahd ‘Bround the selected geothermal

fields.

(\;lli) Projecl's Priorlty relatlve to the National Development Plan/ Public

Invesiment Program

Thé pofeét Is niot inelided In the natidnal ‘dévelopment plan but conducting
MP study’ls very Important {o incorporate’ geothermal: power project the
nationsl developmént planby PLN. ‘Resource FS Is also Indispensable to
3eafize ODA-Yen Lodn projedt, Prierliyof these projects is high for MEMR

(x)  Deslied Commhentement Diate for the’Study! Month February Year 2005

(x) Expecled Funding Sauirce for the Féé';s‘u]tihg“c_)ap_ilal Project effer the
Siudy iz compleled: The government projects; Yen Loan for outside
Java-Ball, Private'sector devciopshéhi"proje'cl for Java-Bili fields.

(6) Ofher relevant projecis, If'any

Promotlon” of domestlc geothermal power relalsd industiles snd
mulii-pUrpdsé Geolhermal energy relzled local small scals induslies.,
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2. Terms of Reference of the proposed Study
(1) Necessilyldust|fication for the Study
In splie of a huge potential, the geqiherl_}_m_l posver d_cvelgpm_clm‘is far behind expectation. The
power expansion program prepared by FL‘-;,‘ deesnot include the precise geothermal power
capacity even at the area where 4 |arge-scale gy.:q!h;::qul po\‘ﬁj}:; can be developed (Lack of
long term geothermal power development plan). . The above is due to unclear geothermal

devejopment plan and schedule,

The present geothermal map in Indonesia is not classlﬂed by the developmentmethod of the
geoﬂnn‘n'\l power; the fields 1o be devaloped by the pnvale seclors and by national agencies
(Renamina/PLN). wuh nternational financial nsslstancc or wnh grant aids, Each field should
be evaluated with a c_cnn!n.deyelopment mclhoc}.

There are-varlous barriers to promote gcoliurmul power. de\'élopmems in Indonesla, From
viewpoinis orgeothermal resqurce, powcr demand- supply nnd official policy and supponts,
identificailons ofthe barriels and prooosa]s of the solutions should be conducled,

At most of the geothermal fields, 1) confis* n' ;on ofgcothcrmal respurce capacity, 1)

. Tormulatien of.development plan, and m)rt rdinanon be!wecn Beothzrmal power
dc\'clopmem and. national pojver e\pnnslon p]an (power source and 1rnnsxmssnon facilities)
haye not been carfled outyet. These are IndnsPensabie ror gcothermal posver development
program and undeveloped these factors have delnyed the geothermal power development n
‘Indonesia..

Since lechnologies of geothermal resource evaluation (reservoir simulation) and planning of
development are.indispensable for successful development, capacity building of
PERTAMNIA and DOGMR should be ingluded in this project,  Further This project should
play an Imporiant o} 16 incorporate ggol_}_mmal power developments in power supply and
ml}l_ﬁpurppse&ptiliz_a!ion of geothermal resource for local industry in and should be worthy for
petling GER.in.CDM,

(2) Necessily/Justification for Japanes Cooperation:

Japan has excellent technologles for geotiserms) dcvc]opmcnt consndcrmg environmentzl
prescrvation and multi-purpose utilization for local Indusiries and almost all Japanese
geothermal ficlds have been evalunted, by new rp_s.ourcé.uc\_la]umion program, which was

developed by NEPO, (the Japonese Governmen, METI). Since geolhermel power development
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in Indonesfa is stagnant and confused, 1echnical and financial support from Japan are necessary

io promole geothermal development in Indonesia systematically,

(3} Objectives of the Sludy

a.  To clarify consiralnts snd barriers for promotion of geothermal power developmants

b, To study the financing and cost sharing schemes apply 1o geothermal development
and total Investment needed.

¢, To evaluate and study the prel,'tms of existing geothermal field licenses (which are
more than S000MW, while the exlsting development only around 500 MW)

d. To select geothermal power projec{s for prefcrentln.l development based on
geothermal potential, power demand uansmisslon network, environmenta)
preservation and local demand for muhIpurposc utilizatlon to promote domestic
industries,

¢. To formulate optimum proper power development, geothermal power plants
construction program and private participetion.

f. To propose adequste organization, system and manngement and official supporis for
promotion of geothermal power development,

g. To confifm characlcrisnts and potenual (poww outpm) of geothennnl resources in
the selccled f‘clds by surface. snrvcys. e:.ploralory well dnllmg and reservolr
simulation,

W To make basic plans for geothermal power development and plant consiruction of
the'selected flelds,

I :Tp::nqxe_capncity building on resource é?a’luétion. planning and CDM for-
géotliermal power developinent.

(4) Area {0 be covered by the Study
To cover all geothermsl fields in lndonesm ‘more than7) prospective geothermal ficlds (Java,
Bali, Sumapira, Sulawes| and Nusa Tengzara)

(5) Scope of the Sludy
() - Master Plan.«
o. Collectlon and datn and information of geothermal fileds
b. Selection of prospective fields
¢, Anslysis of the présent siaius of each field

d. Resource c\'alu_nlién (modeling 8nd polentist cvaluation)
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e.  Adjustment with power demand and development plan

f.  Check of environment of the project fields

g, Proposal of development method and priority

h. Proposal of officlal suppor for projects acceleration

f. Selection of the fields for resource feasibility study
(ii)Resource FS

a. -Swrfnce surveys for defineating gedihermal reservoir and deleciing geothermal

“slructure

b, Exploratory well drilling

¢.  Well discharge fest

d.’ M'o’de'liﬁg"'of geothermal sysiem

e. Polentis eifalLt‘zxiion'(ReScﬁ'nir éimulation)'

f.  Planning of geolhermal porvar development -

'z, Envirohmental proiection study

(6) Study Schedule

(7) Expected Major-Outputs of the Study

8,
b.

Year 1 _ 2 3 4 5 8
Masler.Plen Study.|Y ¥ i Y N
Explorallon Survey Y. - >
(A-field) E=== |Explorallen
’ 1 | Suryey i _
nm&mmmm Resouce Evslualion/Project
Wall Drilling Formulation : ))L...
Exploration Survey N o
(8-Mleld) -
Exploratlon Survey
(C-{lald)
Qutcome 2003Y (9 Y Y -0y
Presentallon ' | L Y

Present developmint status of éach field
Clarified geolhermal fluid cheracteristics and estimated potentials of geotherma)
resources in each field

Clarified barriers 1o promots geollicrmal power developments end proposed

-solotions

Selectlon of the fields for preferential development
Proposed adequaie development melhod and organization for the selecied filed
Proposed official supports for promotion of geothermal power developmen,

Confirmed geolhermal reservoir existence in the oblected development fields by
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well drilling and lest
h.  Clarified capacily and scenari of the objected de\elopmcnt f'elds
i, Procedure for getling CER in CDM of the objected geolhermal development

(8) Possiblilty to be implemented/ Expecled funding resources

Government flnance 7
(8) Request for assistance from other doncr'agencles, If any
None so far ?

Input from the Implementing Agency
(1) Assignment of counterpart personnel (number, level of technical capaclty)

DGGMR ; Graduale geost.antisis: 10 persons
Pertamina: Graduate gepsclentists? 10 persons
PLN; Graduate elsclro-mechanical engingers: 10 persons
DGEEU Graduate ganscientists! § persons

(2) Available data, Information, documents, maps ete, lo the Study:

Basic topopraphlc, geosclentific. data (including data’of exlsting wells and
distribution of alteration zones, etc), power system data and power expansion
program wiil be provided,

(3) Security conditions in the Study Area;

For the fisld survey, the counterpart engineers or scientists will slways accompany
the study team {0 ensure the safely of the sludy leam, rior to the fields survey,
necessary informiation will be collecled fo assure the safety of the sludy team and
he ulmos! efforls for the sefely of lhe sludy leam will be made by fhe Indoneslen
counlerparis..

Upon arrivel of Sludy Team members in Indonesia, the credenlial or |denlification

cargds will be issued lo the lesm members,
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i,

Global lssues (Environment, Gender, Poverty elc.)

(1) Environmenlal components (such a3 pollullon conlrol, waler supply, sewage,
environmental management, forestry, blodlversity) of the P‘rojchSmdy, if any.
The environmenial preservalion survey will carried oul by the Study Team in
collaboration with the counterparts.

The necessary cerilficate. for environmental = preservation “hecessary for
development, i.e., well drllling, will be filed end obtained by the counterpar

(2) Anticlpated envifonmental impacts of lhe ProJect/Study (both nalural and
man-made}. If any.
No impacis.is antlcipaled during the master-plan study but some minor impacts wil
bé“sx'pectad during slime hols well dillling. The cerlain measures for such
Impacts will be sludied.before drilling and the measures wiif B&'taken during drifling
and well dischergs lests.. The:.environmental cerlificaté -'rcir"."ﬁ;eli drtlling will be
applied for the government of indonssia,

(3) Whether or not women are main beneficlarles of the Project/Study,

‘Where the small scale agriculturel Inaustries using gecthermal energy should be
created; the local people Incliding women wil have Job oppéiiunilies and benefit
the higher living standard, - Even- where the “geothermal power should be
implemented, the local communities will beneftt with the Job opporiunities during
consiruction and after start of operstion.

(4) Project components which require speclal conslderation for women (such as
gender. difference, women: specifié rolé, particlpation): If any

No specifjc, women requirements nor gepder differeice,

(5) Anticipated impact on women caused by the Project/Study, If any

None
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(6) Poverly alleviation compoenents of the Project/Study, If any

Project implementation will create the job.opporiunily in the objective fields, and
accordingly enhance the living of standards.

(7) Projects/Study's possible adverse efiects against the low-Income people, if any.

Nons

Undertaking of the Indonesian Government.
1) In order te faciiitate the smooth and cmcic__hl conduct of the Study, Indonesian

Governmen! shall 1ake the following mensures;

M

(3)

(4)

Permit the members of the Study Team lo enler, leave and sojourn in Indonesla
for the duration of thelr assignment therein and -exempt them from foreign
regis}ration requirements and consular fees;

"Exempt the Siudy Team from taXes, duties and any other charges on equipment,

machinery and other materials brought into Indonesia for the implementation of
the Study;

Exempt the members of the Study Team from income tax and charges of any kind
Imposed on or in conntction whth any emoluments or allowances paid to the
members' of Team for (hrir £~ Ices in connection vhh the Implemeniation of the
Study;

Provide necessary facilities 1o the Study Team for the remiltance as well as
utilization of the funds introduced into Indonesla from Japan in conncction with
the implementation of the Study;

2) The Government of Indonesia shall bear clalms, if nny arises, against the members of the

* Study Team resuliing from, oceurring in the course of; or otherwise connecled viith, the

discharge of their dutles in the implementation of the Study,.expect when such claims arise

from groés negligence or willfu) misconduct on the part of the Study Team,

3) (Counterpart Agency) shall, 8f its own expense, provide the Study Team with the

following, in cooperation wiih other organization concerned:

(1

(2)

Security-related informstion on as well as measures to ensure the safery of the
Study Teom,

Information on as well as suppert on obiaining medical service; nvailsble data and

information related to the 3iidy:
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(3) Counterpart personnel;

(4) Svitable office space with necessary office equipment and.furﬁimre
(3) Credentials or idenlificalion cards and

(6) Vehicles and drivers

The Indonesian government shall ensure that alt of the above —stated undertakings and
commitments are adhered to, to facilitate smooth conduct of the Development Study

by the Japanese Study Team,

On behalf of the Indonesia Government

!/A
AZT\F"“"““‘f’\"—‘—*rb
Signed sbr. R. Sukhyar
Designation (title) : Secretary to Directorate General of Geology and

Mineral Resources

Date. ' : /5? 7'1'“7 s 7, Spo 4
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2. B LEEEEER

Minutes of Meeting
of the Project Formulation Study on
the Master Plan Study for Geothermal Power Development
in the Republic of Indonesia

The Project Formulation Study Team (hereinafter referred to as “the Team™), organized by
the Japan International Cooperation Agency (hereinafter referred to as “JICA”) and headed by Mr.
Gen Kojima, visited Indonesia from September 27, 2005 to October 6, 2005.
The Team had a series of discussions with National Development Planning Agency (hereinafter
referred to as “BAPPENAS”), Ministry of Energy and Mineral Resources (hereinafter referred to
as “MEMR?”), State Owned Electricity Company PT PLN (Persero) (hereinafter referred to as
“PLN"} and other related authorities.
Discussions were conducted in a cooperative atmosphere, and both sides agreed to record the
following points as the summary conclusion of the discussions.

Jakarta, October 5, 2005

N 'E'7 71,) M

S~
Mr. Gen Kojima Mr. R. Sukhyar
Leader Secretary to Directorate General of
Project Formulation Study Team Geology and Mineral Resources

Tapan International Cooperation Agency Ministry of Energy and Mineral Resources

S

T

Ms. Satya Zulfanitra
Acting Director of Director of Electric Power Program,

Directorate General of Electricity and Energy Utility
Ministry of Energy and Mineral Resources

Pt

Mr. Ali Hermaa Ibrahim
Director of Generation and Primary Energy
PT PLN (Persero)

4

(in witness)
Mr. Gumilang Hardjakoesoema
Director

National Development Planning Agency
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1. Confirmation of the facts
The team confirmed the following facts.
(1) Nation-wide geothermal resource potential in Indonesia

1) From a quick outlook at the expanding Kamojang and Wayang-Windu geothermal power
stations and available data on the numerous geothermal fields, the nation-wide potential
27,357.5 MWe estimated by Directorate General of Geology and Mineral Resources
(hereinafter referred to as DGGMR} - Directorate of Mineral Resources Inventory
(hereinafter referred to as DMRI) in 2004 seems reasonable and modest estimation.

2) Prevalence of the vapor-dominated geothermal systems is promising relatively low-cost as
well as efficient geothermal developments in Indonesia.

3} One of the major obstacles to the prompt developments as shown in the Geothermal
Development Road Map 2005-2025 is ascribed to the fact that the priority of development
among the numerous geothermal fields are not ensured.

4) The priority of development can be attained by the systematic exploration surveys,
systematic database formulation, systematic potential assessment, systematic cost
evaluation, systematic demand evaluation and social condition surveys, particularly the

integration of all of them.

{2) Power development issues

1} Renewable energy development including geothermal energy is one of the top priorities of
power development policy. The government of Indonesia is drafting Energy Law which
intends to promote renewable energy development.

2) MEMR, Directorate General of Electricity and Energy Utility (hereinafter referred to as
DGEEU) is responsible for electricity demand and will provide those data to the Master
Plan Study.

3) DGEEU will provide the data on generation cost comparison in Java-Bali grid and will
provide those data to the Master Plan Study.

4) PLN is responsible for generating, transmission and distribution services.in Java-Bali grid

and other electricity grids.

(3) Natural & social environmental issues
1) Geothermal power plant, which generation capacity is equal or greater than 55 MW, is
subject to require environmental impact assessment, under the Regulation regarding
Environmental Impact Assessment, Government Regulation No.51, 1993,

2) Government of Indonesia established the Designated National Authority of Clean
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Development Mechanism (hereinafter referred to as CDM) this year. Geothermal

development is expected to be one of potential CDM project activities in Indonesia.

(4} Issues related to Institution, Policy and Organization

1} The challenging geothermal policy in Indonesia is the “Geothermal Development Road
Map 2005-2025” under the National Energy Policy drawn up in 2005 that will go toward
9,500 MWe by the year 2025,

2} Geothermal Law was enacted in 2003, The government has authority to issue concessions
on geothermal development in each geothermal field by tendering procedures under the
Law.

3) Pertamina has already returned concessions of 18 geothermal fields to the government.
Therefore the government is able to issue concessions of these geothermal fields to other
entities, which want to enter geothermal development. Pertamina still holds concessions to

‘develop 8 geothermal fields until 2008.

2. Outline of the Study (as shown in Appendix 1)
The Team and the Indonesian side discussed and drafted an outline of the Smdy. Both parties
shared ideas on the tentative Scope of Work of the Study and agreed with following points.

(1} Title of the Study
The Master Plan Study for Geothermal Power Development in the Republic of Indonesia

(2) Objectives of the Study
The objectives of the Study are:

1) to formulate a master plan of geothermal power development illustrating the criteria/
priority of development with preparing action plans in order to support geothermal power
development activities under the Geothermal Law in Indonesia,

2) to develop a database for geothermal resource for resource evaluation, economic evaluation,
optimal power development planning, and multi-purpose use, and

3) to develop the capacity of the counterpart personnel and experts concerned in geothermal

development

(3) Area to be covered by the Study (as shown in Appendix 2)

Prospective geothermal fields in Indonesia.

(4) Tentative scope of the Study
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In order to achieve the objectives, the study will be composed of the following 4 components.

1) Data and information collection

2) Nation-wide survey for geothermal resources

3) Natural and social environmental study

4} Formulation of the master plan

B) Data and information collection

The following data and information will be collected.

Geothermal energy development policy and legal framework on geothermal development
Role and responsibility of the governmental organizations and institutions related to
geothermal development

Geothermal reserves and potential of resources

Exploration and development activities

Geothermal IPP business and operations

Electricity demand and supply balance

Power development plans including both power generation plants and transmission lines
Generation cost estimations of alternative power generation to geothermal power
generation

Environmental regulations on geothermal development

Natural and social environmental situations, including distribution of the Protected Areas, as
defined in the Appendix . List of Protected Areas of MOE Decree No. 11, 1994

2) Nation-wide survey for geothermal resource

The following surveys will be conducted. -

® & & & & o »

Preliminary analysis of the (70) prospective fields

Selection of the (15-20) supplemental survey fields

Supplemental geological survey in the (15-20) selected fields

Supplemental geochemical survey in the (15-20) selected fields

Study of specification of geothermal resource database

Resource evaluation in the (15-20) selected fields

Preliminary economic evaluation

Supplemental geophysical swrveys of magneto telluric (MT) and time domain

electromagnetic {TDEM) methods in the most prospective (1-2) fields

3) Natural and social environmental study

The following studies will be conducted.
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® Scoping of AMDAL (Environmental Impact Assessment) for geothermal development
including exploration surveys and geothermal power developments

® Initial environmental studies in the selected fields

® Estimation of GHG emission reductions in the selected fields

® Development of standardized CDM Project Design Document (PDD) for geothermal power
plants

4) Formulation of the master plan
The master plan, which is composed of the following 3 contents, is formulated.
A. Geothermal development database
The database includes the following data and information in each geothermal field.
2) Geothermal resource data
®  Geothermal resource potential
®  Estimation of steam costs
b) Electricity demand and supply data and information in the selected geothermal fields
®  Electricity power demand and supply balance
® Electric power development plans including power generation plants and transmission
lines
®  Access to fransmission lines
®  Generation cost estimations of alternative energy resources to geothermal generation
¢} Natural and social environmental data and information in the selected geothermal fields
®  Distribution of the Protected Areas, as defined in the Appendix . List of Protected Areas of
MOE Decree No. 11, 1994
® Initial environmental study

® Estimation of GHG emission reductions

B. Prioritization of geothermal development by geothermal field
Priority of geothermal development will be identified through the following studies.
® Develop evaluation criteria of geothermal field. The criteria include geothermal resources
potentials, potential alternative energy resources to geothermal energy, electricity demand
and supply balance, access to transmission lines, natural and social environmental impacts
® Evaluate geothermal fields based on the geothermal resource database and the evaluation
criteria
@  Identify priority of geothermal development by geothermal field with cost estimations of

geothermal development
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C. Action plans
Action plans include the following issues.
& Develop web-based information provision program on geothermal development database
® Establish institutional framework and capacity to update the geothermal development
database
® Develop measures to improve geothermal development database, mainly focusing on
exploratory survey data with identification of potential financial resources for exploratory
surveys
® Propose incentives to encourage investors to explore geothermal fields, including
application of CDM

® Propose multi-purpose use of geothermal resource for community development

(5) Counterpart organization
MEMR is the responsible ministry for the Study in Indonesia. MEMR will organize the Steering
Committee (as shown in Appendix 3) and appoint the appropriate personnel for the Study by the

commencement of the Study,

{6) Tentative Study schedule
18 months (as shown in Appendix 4).

(7) Tentative TOR of member of the Study team
1) Leader/ Resource evaluation
2) Geology A
3) Geology B
4} Geochemistry
5} Geophysics
6) Resource database/ Economic evaluation
7) Geothermal development policy
8) Power development planning

9) Natural and social environmental assessment/ CDM project

(8) Expected outputs of the Study:
1) Master plan and recommendations to geothermal power development policy with action
plan,

2) Databage for resource and economic evaluation for geothermal development, and
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3) Assistance to capacity development of the counterpart personnel through joint work (OJT)

and workshops.

3. Data and information required

The Team requested that the additional necessary data and information for drafting the Scope of
Work for the Study shall be provided to JICA at the earliest convenience.

4. Undertakings of JICA
For the Implementation of the Study, JICA shall take the following measures:
(1) to dispatch, at its own expense, study team to Indonesia,
(2) to prepare the necessary equipments for the Study,
(3) to pursue technology transfer to the counterpart personnel in the course of the Study, and

(4) to provide workshops materials, venue, etc

5. Office

The Indonesian side provides the Study team with adequate furnished offices including utilities
and its costs. A telephone line and an internet access shall be prepared by the Indonesian side in
the office. A base-site of the Team is planned to set at the DMRI, MEMR in Bandung City.

6. Vehicle
The Indonesian side wili arrange the necessary vehicles for transportation and joint field survey
for the Study, and its cost would be provided by JICA.

7. Expected procedures and steps for the Study

The Team explained that the final decision on the Study implementation would be subject to
relevant reviews by JICA and consultation with concerned officials in the Government of Japan.
After the favorable decision made by GOJ, JICA will make necessary arrangements for the
commencement of the Study, including dispatching a preparatory study team to further discuss
and decide the Scope of Work of the Study, if necessary.

The Indonesian side requested the Team to pursue the matter with GOJ so that the Study can be

implemented in the earliest convenience.
8. Others

The Indonesian side requested the Team to provide counterpart training in Japan. The Team
pledged to convey this request to JICA headquarters.
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Scheme of Steering Committee

Appendix 3
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Tentative Study Schedule

Appendix 4

Project month 1

10

11

12

13

14

15

16

17

18

Calendar month

Data and information collection

Nation-wide survey for geothermal resource

Natural and social environmental study«

Formulation of the master plan

Report presentation/ Workshop

A

PIT/R

/R W/

* A

DF/R W

/S FIR

Ic/R=Inceptin Report
Pr/R=Progress Report
It/R=Interim Report
Df/R=Draft Final Report
F/R=Final Report
W/S=Workshop




AFEF#

1. Availability of nationwide geothermal resource inventory data;

Nangroe Aceh Darussalam

No Field Name

exploration data

Geological survey |

Geochemical survey

Geophysics survey

exploration drilling survey

1 IBOIH - JABOI

2 LHO PRIA LAOT

3 SEULAWAH AGAM
4 G. GEUREUDONG
5 G. KEMBAR

North Sumatera

available
available
available
available
available

available
available
available
available
available

available

No Field Name

exploration data

Geological survey |

Geochemical survey

Geophysics survey

exploration drilling survey

6 G. SINABUNG
7 LAU DEBUK-DEBUK / SIBAYAK
8 SARULA
9 SIBUAL BUALLI
10 S. MERAPI - SAMPURAGA
11 PUSUK BUKIT - DANAU TOBA
12 SIMBOLON - SAMOSIR

West Sumatera

available
available
available
available
available
available
available

available
available
available
available
available

available
available
available
available
available

available
available
available
available

exploration data

Geological survey |

Geochemical survey

Geophysics survey

No Field Name exploration drilling survey
Geological survey | Geochemical survey Geophysics survey
13 MUARALABUH available available available -
14 G. TALANG available available available -
Jambi
No Field Name exploration data exploration drilling survey

15 LEMPUR / KERINCI available available available available
16 SUNGAI TENANG available available - -
17 SUNGAI PENUH available available available -
18 SUNGAI BETUNG available - - -
19 AIR DIKIT available - - -
20 G. KACA available - - -
Bengkulu
) exploration data ) -
No Field Name exploration drilling survey

Geological survey |

Geochemical survey

Geophysics survey

21 B. GEDUNG HULU LAIS
22 TAMBANG SAWAH
23 BUKIT DAUN

South Sumatera

available
available
available

available
available

available
available

available

No Field Name

exploration data

Geological survey |

Geochemical survey

Geophysics survey

exploration drilling survey

24 MARGA BAYUR available available available -
25 BUKIT LUMUT BALAI available available available available
26 RANTAU DADAP - SEGAMIT available - - -
Lampung
) exploration data . -
No Field Name exploration drilling survey
Geological survey | Geochemical survey Geophysics survey
27 ULUBELU available available available available
28 SUOH ANTATAI available available available -
29 G. SEKINCAU available available available -
30 RAJABASA available available available available
31 WAI RATAI available - - -
West Java
) exploration data ) -
No Field Name exploration drilling survey

Geological survey |

Geochemical survey

Geophysics survey

32 KAMOJANG

33 G. SALAK

34 DARAJAT

35 CISOLOK - CISUKARAME
36 G. PATUHA

37 G. WAYANG - WINDU

38 G. KARAHA

39 G. TELAGABODAS

40 TANGKUBANPERAHU

41 G. GEDE - PANGRANGO

available
available
available
available
available
available
available
available
available
available

available
available
available
available
available
available
available
available
available
available

-01-

available
available
available
available
available
available
available
available
available
available

available
available
available
available
available
available
available




Banten

No Field Name

exploration data

Geological survey

Geochemical survey

Geophysics survey

exploration drilling survey

42 BATUKUWUNG
43 CITAMAN - G. KARANG
44 G. ENDUT

Central Java

available
available
available

available
available
available

available
available
available

available

) exploration data ) -
No Field Name exploration drilling survey
Geological survey Geochemical survey Geophysics survey

45 DIENG available available available available

46 MANGUNAN available available available -

47 TELOMOYO available available available available

48 UNGARAN available available available available

49 G. SLAMET available available available -

East Java

No Field Name exploration data exploration drilling survey

Geological survey

Geochemical survey

Geophysics survey

50 G. ARJUNO - WELIRANG available available available -
51 WILIS / NGEBEL available available available available
52 IJEN available available available available
Bali
No Field Name exploration data exploration drilling survey
Geological survey Geochemical survey Geophysics survey
53 BEDUGUL available available available available

West Nusa Tenggara

No Field Name

exploration data

Geological survey

Geochemical survey

Geophysics survey

exploration driling survey

54 HU'U DAHA
East Nusa Tenggara

available

available

available

exploration data

No Field Name exploration drilling survey
Geological survey Geochemical survey Geophysics survey
55 ULUMBU available available available available
56 SOKORIA - MUTUBUSA available available available available
57 ILI MUDA available - - -
58 OKA - LARANTUKA available available available -
59 ILI LABALEKEN available available available -
60 BENA - MATALOKO available available available available
61 MENGEBOBA available - - -

North Sulawesi

No Field Name

exploration data

Geological survey

Geochemical survey

Geophysics survey

exploration drilling survey

62 LAHENDONG
63 KOTAMOBAGU
64 TOMPASO

Central Sulawesi

available
available
available

available
available
available

available
available
available

available

No Field Name

exploration data

Geological survey

Geochemical survey

Geophysics survey

exploration drilling survey

65 BORA
South Sulawesi

available

No Field Name

exploration data

Geological survey

Geochemical survey

Geophysics survey

exploration drilling survey

66 BITUANG
South East Sulawesi

available

exploration data

Geological survey

Geochemical survey

Geophysics survey

exploration drilling survey

available

No Field Name
67 LAINEA
Maluku
No Field Name

exploration data

Geological survey

Geochemical survey

Geophysics survey

exploration drilling survey

68 TONGA WAYANA
69 TULEHU
70 JAILOLO

available
available
available

-92 -




2. The geothermal power potentials on this 70 prospective geothermal fields had been estimated.
Geothermal power potential estimation based on geology, geochemistry, Geophysics and
reservoir engineering. Geologic study focused on volcanism system, structure geology, rock
dating, rock type and alteration interconnection with geothermal system. Geochemistry focused
on type and level of water maturation, hotwater environment, hydrology model, and fluid system.
Geophysics study results rock physics parameter and subsurface structure of geothermal system.
Reservoir method results technical phase which define resource classification including physics
character of rock and fluid, and also fluid movement from reservoir.

With these studies geothermal power potential and geothermal system model can be estimated.
The procedure we have used in estimation, are;

1. Natural heatloss estimation, to classify hypothetical resource and speculative resource;

a. Hypothetical resource
Hypothetical Resource are determined from regional geologic survey and thermal features
geochemistry. Stored heat calculations and estimated are used for resource sizing.

b. Speculative resource
Less certain than Hypothetical Resource and is based on the presence of geothermal
surface manifestations and other sign of heat flow. Each resource is considered to have
extent area of 20km2. It is assumed that the recoverable resource has a power density at
12.5 MWe for every square kilometer and therefore 20km? give approximately 250 MWe.

2.Comparison method
Equalize power potential of new geothermal field (unknown potential) with other field (known
potential) which has geologic condition similarity. Could be estimated by :

H=AXxQ H = power potential (MWe)
A = geothermal prospect area(km?)
Q = electrical power could be developed per area

3. Volumetric Heat Stored method

Assuming geothermal reservoir as a square so volume could be calculated by;
Reservoir energy content in early condition calculation.

Reservoir energy content in end condition calculation.

Energy maximum could be used calculation.

Heat energy could be used (geothermal resource) calculation.

Geothermal power potential could be developed (MWe) per year.

o0 o

4. Reservoir Simulation

Using distributed parameter approach model. With this method we could have permeability
variation, porosity, water content and steam content in reservoir, and also fluid character,
laterally or vertically.

-03-
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Nangroe Aceh

Darussalam
. Koordinat topography - distribution of alteration discharge fluid possible reservoir
No Field Name existing wells A
Bujur Lintang (feet) 9 zones locations chemistry formation
1 IBOIH - JABOI (WEH) 95.2847 5.8407 1300 available ? volcanic water tuffaceous sandstone
2 LHO PRIA LAOT(WEH) 95.3162 5.8144 30 available ? pheripheral water ?
3 SEULAWAH AGAM 95.6589 | 5.4808 ? - ? ? ? ?
4 G. GEUREUDONG 96.9373 4.5938 ? - ? ? ? ?
5 G.KEMBAR 97.5421 3.8819 ? - ? ? ? ?
North Sumatera
. Koordinat - distribution of alteration discharge fluid possible reservoir
No Field Name topography | existing wells A
Bujur Lintang pograp zones locations chemistry formation
6 G. SINABUNG ? ? ? - ? ? ? ?
7 LAU DEBUK-DEBUK / SIBAYAK | 985058 3.2277 ? - ? ? ? ?
8 SARULA 99.0244 1.8897 ? - ? ? ? ?
9 SIBUAL BUALI 99.2750 1.5694 ? - ? ? ? ?
10 S. MERAPI - SAMPURAGA 99.7506 0.5316 ? - ? ? ? ?
11 PUSUK BUKIT - DANAU TOBA 98.6333 2.3333 ? - ? ? ? ?
12 SIMBOLON - SAMOSIR 98.8420 | 2.4780 ? - ? ? ? ?
West Sumatera
. Koordinat - distribution of alteration discharge fluid possible reservoir
No Field Name topography | existing wells ;
Bujur Lintang zones locations chemistry formation
13 MUARALABUH 101.0270 | -1.4333 ? - ? ? ? ?
14 G. TALANG 100.6990 | -0.9050 ? - - ? ? sheared volcanic rocks
Jambi
. Koordinat - distribution of alteration discharge fluid possible reservoir
No Field Name topography | existing wells A
Bujur Lintang pograp zones locations chemistry formation
15 LEMPUR / KERINCI 101.5140 | -2.2833 ? - ? ? ? ?
16 SUNGAI TENANG 101.9390 | -2.6922 ? - ? ? ? ?
17 SUNGAI PENUH ? ? ? - ? ? ? ?
18 SUNGAI BETUNG 101.2050 | -1.8650 ? - ? ? ? ?
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19 AIRDIKIT 101.6220 | -2.3767 ? - ? ? ? ?
20 G.KACA 101.5040 | -1.8583 ? - ? ? ? ?
Bengkulu
i istributi i discharge fluid i i
No Field Name Koordinat topography | existing wells distribution of alteration g possf|b|e reservoir
Bujur Lintang zones locations chemistry ormation
21 B. GEDUNG HULU LAIS 102.2540 | -3.2067 ? - ? ? ? ?
22 TAMBANG SAWAH 102.2000 | -3.0522 ? - ? ? ? ?
23 BUKIT DAUN ? ? ? - ? ? ? ?
South Sumatera
i istributi i discharge fluid i i
No Field Name Koordinat topography | existing wells distribution of alteration g possf|b|e reservoir
Bujur Lintang zones locations chemistry ormation
24 MARGA BAYUR 103.7940 | -4.3256 ? - ? ? ? ?
25 BUKIT LUMUT BALAI 103.7730 | -4.2394 ? - ? ? ? ?
26 RANTAU DADAP - SEGAMIT 103.6010 | -4.2029 ? - ? ? ? ?
Lampung
. Koordinat - distribution of alteration discharge fluid possible reservoir
No Field Name topography | existing wells A
Bujur Lintang pograp zones locations chemistry formation
27 ULUBELU 104.5690 | -5.3769 ? - ? ? ? ?
28 SUOH ANTATAI 104.2960 | -5.2500 ? - ? ? ? ?
29 G. SEKINCAU 104.3170 | -5.1139 ? - ? ? ? ?
30 RAJABASA ? ? ? - ? ? ? ?
31 WAI RATAI 105.1430 | -5.5869 ? - ? ? ? ?
West Java
i istributi i discharge fluid i i
No Field Name Koordinat topography | existing wells distribution of alteration g possf|b|e reservoir
Bujur Lintang zones locations chemistry ormation
32 KAMOJANG 107.8000 | -7.1414 ? - ? ? ? ?
33 G. SALAK 106.6630 | -6.7163 ? - ? ? ? ?
34 DARAJAT 107.7360 | -7.2361 ? - ? ? ? ?
35 CISOLOK - CISUKARAME 106.4310 | -6.9111 ? - ? ? ? ?
36 G.PATUHA 107.3950 | -7.1728 ? - ? ? ? ?
37 G.WAYANG - WINDU 107.6200 | -7.2272 ? - ? ? ? ?
38 G. KARAHA 108.0430 | -7.0989 ? - ? ? ? ?
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39 G. TELAGABODAS 108.0460 | -7.1754 ? - ? ? ? ?
40 TANGKUBANPERAHU 107.5880 | -6.7758 ? - ? ? ? ?
41 G. GEDE - PANGRANGO ? ? ? - ? ? ? ?
Banten
. Koordinat - distribution of alteration discharge fluid possible reservoir
No Field Name topography | existing wells f ;
Bujur Lintang zones locations chemistry ormation
42 BATUKUWUNG ? ? ? - ? ? ? ?
43 CITAMAN - G. KARANG 106.0820 | -6.3422 ? - ? ? ? ?
44 G. ENDUT 106.3060 | -6.6447 ? - ? ? ? ?
Central Java
i istributi i discharge fluid i i
No Field Name Koordinat topography | existing wells distribution of alteration g possf|b|e reservoir
Bujur Lintang zones locations chemistry ormation
45 DIENG 109.9020 -7.2169 ? - ? ? ? ?
46 MANGUNAN 109.7640 | -7.2092 ? - ? ? ? ?
47 TELOMOYO 110.3830 | -7.3333 ? - ? ? ? ?
48 UNGARAN 110.4180 | -7.1986 ? - ? ? ? ?
49 G. SLAMET 109.1670 | -7.2500 ? - ? ? ? ?
East Java
. Koordinat - distribution of alteration discharge fluid possible reservoir
No Field Name topography | existing wells f ii
Bujur Lintang zones locations chemistry ormation
50 G. ARJUNO - WELIRANG 112.5660 | -7.7211 ? - ? ? ? ?
51 WILIS/NGEBEL 111.6440 | -7.8186 ? - ? ? ? ?
52 1JEN 114.2120 | -8.0194 ? - ? ? ? ?
Bali
i istributi i discharge fluid i i
No Field Name Koordinat topography | existing wells distribution of alteration g possf|b|e rf'servow
Bujur Lintang zones locations chemistry ormation
53 BEDUGUL ? ? ? - ? ? ? ?
West Nusa Tenggara
. Koordinat - distribution of alteration discharge fluid possible reservoir
No Field Name topography | existing wells A
Bujur Lintang zones locations chemistry formation
54 HU'U DAHA 118.5000 | -8.8333 ? - +407,100 m? 7 locations Bicarbonate deep Sheared volcanic rock
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waters +1000m depth
East Nusa Tenggara
i istributi i discharge fluid i i
No Field Name Koordinat topography | existing wells distribution of alteration g possf|b|e reservoir
Bujur Lintang zones locations chemistry ormation
55 ULUMBU 120.4630 -8.7072 ? - ? ? ? ?
56 SOKORIA - MUTUBUSA 1215830 | -8.7500 ? - ? 2 2 2
57 ILI MUDA ? ? ? - ? ? ? ?
58 OKA - LARANTUKA 122.9590 | -8.2415 ? - ? ? ? sheared volcanic rocks
59 ILI LABALEKEN 123.3610 | -8.5070 ? - available ? ? Kiro Formation
60 BENA - MATALOKO 121.0630 | -8.7566 ? - ? ? ? sheared volcanic rocks
61 MENGEBOBA ? - ? ? ? ?
North Sulawesi
. Koordinat - distribution of alteration discharge fluid possible reservoir
No Field Name topography | existing wells f .
Bujur Lintang zones locations chemistry ormation
62 LAHENDONG 124.8140 | 1.2742 ? - ? ? ? ?
63 KOTAMOBAGU 124.3510 | 0.7583 ? - ? ? ? ?
64 TOMPASO 124.7580 | 1.1564 ? - ? ? ? ?
Central Sulawesi
. Koordinat - distribution of alteration discharge fluid possible reservoir
No Field Name topography | existing wells f ii
Bujur Lintang zones locations chemistry ormation
65 BORA 119.8660 -1.0227 ? - ? ? ? ?
South Sulawesi
i istributi i discharge fluid i i
No Field Name Koordinat topography | existing wells distribution of alteration g possf|b|e rf'servow
Bujur Lintang zones locations chemistry ormation
66 BITUANG 119.7370 -3.0616 ? - ? ? ? ?
South East Sulawesi
. Koordinat - distribution of alteration discharge fluid possible reservoir
No Field Name topography | existing wells A
Bujur Lintang zones locations chemistry formation
67 LAINEA 122.5830 | -4.3919 ? - ? ? ? ?
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Maluku

i istributi i discharge fluid i i

No Field Name Koordinat topography | existing wells distribution of alteration g possf|b|e riz_servow
Bujur Lintang zones locations chemistry ormation

68 TONGA WAYANA 127.6000 | -0.7000 ? - ? ? ? ?

69 TULEHU 128.2850 | -3.5275 ? - ? ? ? ?

70 JAILOLO 127.4220 1.0892 ? - ? ? ? ?
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4. Data set of Quaternary volcanoes in Indonesia;

DISTRIBUTION TABLE OF VOLCANOES IN INDONESIA

Name of Volcano
No Name of volcano Coordinate observatory types Volcano types
SUMATERA
1 | Peuet Sagoe 4.914°N  96.329°E | Mane A Type Complexvolcano
2 | Bur Ni Telong Kute Lintang A Type
Lambro
3 | Seulawah Agam 5.448°N  95.658°E | Tunong A Type Stratovolcano
Sibangor
4 | Sorik Marapi 0.686°N 99.539°E | Tonga A Type Stratovolcano
5 | Marapi 0.381° S  100.473°E | Batu Palano A Type Complexvolcano
Bukittinggi
100.317°
6 | Tandikat 0.433°S E Ganting A Type Stratovolcanoes
100.679°
7 | Talang 0.978°S E Batubajanjang | A Type Stratovolcano
101.264°
8 | Kerinci 1.814°S E Kersik Tuo A Type Stratovolcano
9 | Kaba 3.52°S  102.62° E | Sumberurip A Type Stratovolcano
10 | Dempo 4.03°S 103.13° E | Pagaralam A Type Stratovolcano
105.423°
11 | Anak Krakatau 6.102°S E Pasauran A Type Caldera
Lampung
12 | Jaboi 5.82°N  95.28°E C Type Stratovolcano
13 | Bur Ni Geureudong 4.813°N  96.82°E B Type Stratovolcanoes
14 | Gayolesten C Type
15 | Sibayak 3.20°N  98.52°E B Type Stratovolcanoes
16 | Sinabung 3.17°N  98.392°E B Type Stratovolcano
17 | Pusuk Bukit 2.58°N  98.83°E B Type Caldera
18 | Helatoba 2.03°N  98.93°E C Type Fumarole Field
19 | Bual Buali 1.556°N  99.255°E B Type Stratovolcano
20 | Talakmau 0.079°N  99.98°E B Type Complexvolcano
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21 | Kunyit 2.592°S  101.63°E B Type Stratovolcano
22 | Belirang Beriti 2.82°S  102.18°E B Type Compoundvolcano
23 | Bukit Daun 3.38°S  102.37°E B Type Stratovolcanoes
24 | Lumut Balai 4.22°S 103.62°E B Type Stratovolcano
25 | Marga Bayur C Type
26 | Sikincau Belerang 45.12°S  104.32°E B Type Calderas
27 | Pematang Bata C Type
28 | Hulubelu 5.35°S 104.60°E C Type Caldera
29 | Rajabasa 5.78°S  105.625°E B Type Stratovolcano
JAWA

30 | Salak 6.72°S 106.73°E | Cibenda A Type Stratovolcano
31 | Gede 6.78°S  106.98°E | Ciloto A Type Stratovolcano
32 | Tangkubanparahu 6.77°S 107.60°E | Cikole A Type Stratovolcano
33 | Cereme 6.892°S  108.4°E Sampora A Type Stratovolcano
34 | Guntur 7.13°S 107.83°E | Sirnajaya A Type Complexvolcano
35 | Papandayan 7.32°S 107.73°E | Pakuwon A Type Stratovolcano
36 | Galunggung 7.25°S 108.05°E | Sayuran A Type Stratovolcano
37 | Slamet 7.242°S  109.208°E | Gambuhan A Type Stratovolcano
38 | Dieng 7.20°S 109.92°E | Karangtengah | A Type Complexvolcano
39 | Sundoro 7.03°S  109.992°E | Genting Sari A Type Stratovolcano
40 | Sumbing 7.38°S 110.058°E | Genting Sari A Type Stratovolcano
41 | Kelut 7.93°S  112.308°E | Margomulyo A Type Stratovolcano
42 | Semeru 8.108°S 112.92°E | Gunung Sawur | A Type Stratovolcano

Argosuko

Tawonsongo
43 | Merapi 7.542°S  110.442°E | Yogyakarta A Type Stratovolcano

Babadan

Plawangan

Ngepos

Jrakah

Selo
44 | Arjuno Welirang 7.725°S  112.58°E | Sukoreno A Type Stratovolcano
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45 | Bromo 7.942°S  112.95°E | Cemorolawang | A Type Stratovolcanoes
46 | Lamongan 8.00°S 113.342°E | Gunung Meja A Type Stratovolcanoes
47 | Kawah ljen 8.058°S  114.242°E | Jambu A Type Stratovolcano
48 | Raung 8.125°S  114.042°E | Mangarang A Type Stratovolcano
49 | Pulosari 6.342°S  105.975°E B Type Stratovolcano
50 | Karang 6.27°S 106.042°E B Type Stratovolcano
51 | Kiaraberes Gagak 6.73°S 106.65° E C Type Stratovolcano
52 | Perbakti 6.75°S  106.68°E C Type Stratovolcano
53 | Kawah Kamojang 7.125°S  107.80°E C Type Stratovolcanoes
54 | Talaga Bodas 7.208°S  108.07°E B Type Stratovolcano
55 | Kawah Karaha 7.125°S  108.08°E C Type Fumarole Field
56 | Patuha 7.15°S 107.37°E B Type Stratovolcano
57 | Wayang Windu 7.208°S  107.63°E B Type Lava dome
58 | Kawah Manuk C Type
59 | Butak Paparangan A Type
60 | Ungaran 7.18°S 110.33°E B Type Stratovolcano
61 | Merbabu 7.45°S  110.43°E A Type Stratovolcano
62 | Lawu 7.625°S  111.192°E B Type Stratovolcano
63 | Wilis 7.808°S  111.758°E B Type Stratovolcano
64 | lyang Argopuro 7.97°S  113.57°E B Type Complexvolcano
BALI & NTB
65 | Agung 8.342°S  115.508°E | Rendang A Type Stratovolcano
Budakeling
Batulompeh
66 | Batur 8.242°S  115.375°E | Panelokan A Type Caldera
Sembalun
67 | Rinjani 8.42°S 116.47°E | Lawang A Type Stratovolcano
68 | Tambora 8.25°S 118°E Doropeti A Type Stratovolcano
69 | Sangeangapi 8.18°S 119.058°E | Sangeangdarat | A Type Complexvolcano
NTT A Type
70 | Anak Ranakah 8.62°S 120.52°E | Lando A Type Lava dome
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71 | Inie Lika 8.73°S 120.98°E | Ngelapadi A Type Complexvolcano
72 | Inie Rie 8.875°S  120.95°E | Romari A Type Stratovolcano
73 | Ebulobo 8.808°S 121.18°E | Ekowolo A Type Stratovolcano
74 | lya 8.88°S  121.63°E | Tawejangga A Type Stratovolcano
75 | Kelimutu 8.758°S  121.83°E | Kolorongo A Type Complexvolcano
76 | Rokatenda Ropa A Type
77 | Egon 8.67°S 122.45°E | Egon A Type Stratovolcano
78 | Lewotobi Laki-laki Bawalang A Type
79 | Lewotobi Perempuan Bawalang A Type
80 | Lereboleng 8.358°S  122.842°E | Lewuingu A Type Complexvolcano
81 | lli Boleng 8.342°S  123.258°E | Harubala A Type Stratovolcano
82 | Ili Werung 8.540°S  123.590°E | Lamaheki A Type Complexvolcano
A Type sub
83 | Hobal Lamaheki marine
84 | lli Lewotolo 8.272°S  123.505°E | lliape A Type Stratovolcano
85 | Sirung 8.510°S  124.148°E | Puntaro A Type Complex volcano
86 | Waisano 8.68°S  120.025°E C Type Caldera
87 | Pocoleok 8.68°S 120.48°E C Type
88 | Ndetu Napi 8.72°S 121.78°E C Type Fumarolic Field
89 | Sukoria 8.792°s  121.77°E C Type Fumarolic
90 | lli Muda 8.478°S  122.671°E B Type Stratovolcano
91 | Riangkotang 8.30°S  122.892°E C Type Fumarolic Field
92 | lli Labalekan 8.53°S  123.42°E B Type Stratovolcano
93 | Batutara 7.792°S  123.579°E A Type Stratovolcano
B Type Submarine
94 | Yersey 7.53°S 123.95°E Submarine | volcano
LAUT BANDA
95 | Banda Api 4.525°S  129.871°E | Bandaneira A Type Caldera
96 | Wurlali 7.125°S  128.675°E | Wulur A Type Stratovolcano
A Type
Sub Sub
97 | Emperor of China 6.62°S 124.22°E marine marinevolcano
98 | Niuwerkerk 6.60°S 124.675°E A Type Sub
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Sub

marinevolcano

marine
99 | Gunungapi Wetar 6.642°S  126.65°E A Type Stratovolcano
100 | Sarawerna 7.125°S  128.675°E A Type
101 | Laworkawra 7.125°S  128.675°E A Type
102 | Legatala 7.125°S  128.675°E A Type
103 | Manuk 5.53°S 130.292°E B Type Stratovolcano
MALUKU/HALMAHERA
104 | Kie Besi Tafaga A Type
105 | Gamalama 0.80°N 127.325°E | Marikurubu A Type Stratovolcanoes
106 | Gamkonora 1.375°N  127.52°E | Gamsungi A Type Stratovolcano
107 | Dukono 1.68°N 127.88°E | Mamuya A Type Complexvolcano
108 | Ibu 1.475°N  127.642°E A Type Stratovolcano
109 | Tadoko 1.22°N  127.43°E B Type Caldera
110 | Malupang Werirang A Type
SULAWESI & KEP
SANGIHE
111 | Soputan 1.108°N  124.725°E | Maliku A Type Stratovolcano
112 | Lokon 1.358°N  124.792°E | Kakaskasen A Type Stratovolcano
113 | Mahawu 1.358°N  124.858°E | Kakaskasen A Type Stratovolcano
114 | Tangkoko 1.52°N  125.20°E | Duasaudara A Type Stratovolcano
115 | Ruang 2.28°N 125.425°E | Tagulandang A Type Stratovolcano
116 | Karangetang 2.78°N 125.48°E | Maralawa A Type Stratovolcano
117 | Awu 3.67°N  125.50°E | Tahuna A Type Stratovolcano
118 | Colo 0.17°N 121.608°E | Wakai A Type Stratovolcano
119 | Ambang 0.75°N  124.42°E | Purworejo A Type Complexvolcano
120 | Sempu 1.143°N  124.73°E B Type Caldera
121 | Batu Kolok C Type
122 | Tempang C Type
123 | Tompusu C Type
124 | Lahendong C Type
125 | Sarongsong C Type




126 | Kalabat 1.47°N 125.03°E B Type Stratovolcano
A Type
Sub Submarine
127 | Banua Wuhu 3.138°N  125.491°E marine volcano

A Type
Sub
128 | Sangir marine

Explanation
- A-type volcanoes are those which had undergone magmatic eruption or other
related processes, at least once after the year 1600 AD, being 80 volcanoes of A.

- B-type volcanoes are those in solfataric and fumarolic stages and no magmatic
eruption known since the year 1600 AD, being 28 volcanoes of B.

- C-type vocanoes are those which had no eruption registered/known (since 1600 AD)
at present are in the form of solfataric and fumarolic fields, being 21 volcanoes of C.
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5. From 70 prospective geothermal field, only 17 fields have enough data to roughly estimate the lateral extent and vertical thickness of the
geothermal reservoir. They are;

No Field Name exploration drilling Installed Pow er Plant | Proven Reserves
survey Capacity (MW) (Mw e)

1|LAU DEBUK-DEBUK / SIBAYAK available 2 39

2|SUNGAI PENUH available

3|SIBUAL BUALI available

4(B. GEDUNG HULU LAIS available

5(BUKIT LUMUT BALAI available

6|ULUBELU available

7|KAMOJANG available 140 227

8|DARAJAT available 145 362

9|G. SALAK available 375 485
10(G. PATUHA available 170
11|1G. WAYANG - WINDU available 110 250
12(G. KARAHA available 30
13|DIENG available 60 280
14|SOKORIA - MUTUBUSA available
15|BENA - MATALOKO available 1.5
16|LAHENDONG available 20 80
17[KOTAMOBAGU available

6. Detail geological, geochemistry, and geophysics surveys and exploration drilling surveys are additionally needed in some fields to increasing
degree of confidence for identify resources, calculate energy potential estimation, and also to estimate the lateral extent and vertical thickness of the
geothermal reservoir. There are 53 fields which need additional field surveys.
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7. Current installed geothermal power plant in Indonesia;

. Power Plant
No Working Area Owner/operator Capacity (MW) Remark
1|Kamojang, Pertamina 1x30 MW | Steam Sales Contract (SSC) Pertamina—
WestJava 2 x55MW PTPLN(Persero)
» Commercially operated since December 1982, and
September 1987 respectively
2|Lahendong, Pertamina 20 MW » SSC Pertamina—PT PLN (Persero)
North Sulawesi 2.5 MW « Commercially operated since August 2001
3|Sibayak, Pertamina 2 MW « Energy Sales Contract (ESC) Pertamina—
North Sumatra PT PLN (Persero)
« Commercially operated since August 1996
4|Salak, Unocal Geothermal 3 x65 MW » SSC Pertamina/UGI—PT PLN (Persero) for Unit 1,2,3
West Java of Indonesia (UGI) 3x60 MW (Commercially operated since 1994) March, June
1994, and July respectively
« Total Project (ESC Pertamina/UGI—PT PLN (Persero)
for unit 4,5,6 (commercially operated since 1997)
October, November 1997 and November 1997
respectively
5|Darajat, ChevronTexaco 1x55MW |+ SSC Pertamina/Al—PT PLN (Persero) for unit 1
West Java Energy Indonesia 1x90 MW (Commercially operated since January 1994)
* Total Project (ESC Pertarnina/ AlI—PT PLN Persero
for unit 2, Commercially operated since June 2000)
6|Wayang-Windu, Magma Nusantara 1x110 MW [« Total Project (ESC Pertamina/MNL—PT PLN Persero
West Java limited (MNL) for unit 1)
« Commercially operated since August2000
7|Dieng, PT Geodipa 1x60 MW | Total Project (ESC Pertamina/HCE—PT PLN Persero)
Central Java Energy (GDE) » Commercially operated since 2003
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No Working Area Location Coordinate > wells Generation |Depth range of
g Long Lat prod./inj. cost per kWh| prod. zone

1|Kamojang, 107.8°| -7.14139° 33/5 ? ?
WestJava

2|Lahendong, 124.814°| 1.27417° 6/1 ? ?
North Sulawesi

3|Sibayak, 98.5058°| 3.22767° 7/2 ? ?
North Sumatra

4]Salak, 106.663°| -6.71628° 34/16 ? ?
West Java

5|Darajat, 107.736°| -7.23611° 18/3 ? ?
West Java

6|/Wayang-Windu, 107.62°| -7.22722° 12/5 ? ?
West Java

7|Dieng, 109.902°| -7.21694° 8/4 ? ?
Central Java
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Annual production and total electricity generation in Indonesia;
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8. Drilling cost per meter in Indonesia;
$1400-1600 permeter, not including mob-demob, road and location.

O&M cost
small medium large
steam field 0.35-? 0.25-0.35 0.15-0.25
power plant 0.45-? 0.35-0.45 0.25-0.45
Note : small : <56 MW
Medium : 5-30 MW
Large : >30MW

Average cost for geothermal drilling
e.g
1. Drilling for wells in Kamojang (West Java)
USD 1.75 — 2 million per well
Depth : 600 — 2200 m

2. Drilling for wells in Lahendong (North Sulawesi)
USD 2.5 — 3 million per well
Depth : 2000 — 2500 m

9. Names of geothermal developer companies in Indonesia
Unocal Geothermal Indonesia
Unocal North Sumatera Geothermal
Chevron Texaco Energy Indonesia
PT. Latoka Trimas Bina Energi

PT. Geodipa Energy

Karaha Bodas Company, LLC
Magma Nusantara Limited

Patuha Power Limited

Bali Energy Limited

PT. Dizamatra Powerindo

CLoO~NoUR~WNE
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11.
Name
1.

2
3
4,
5

6.
Name

1.

2.
3.

PT. Pertamina Geothermal Energy
s of drilling companies in Indonesia
Pertamina Drilling Service Indonesia (PDSI)

. Elnusa
. Ogspiras Bina Drilling (OBD)

Medco/Apexindo Pratama Duta

. Bormindo Nusantara

Binakarindo Yacoagung
s of geothermal exploration companies
Geosystem, Elnusa for Magnetotelluric method
Geoservice for gravity method

Batan for Geochemistry survey



1. Composition of staffs of Geothermal Division in DMRI :

Administration staffs 17
Surveyor 15
Technical Operation 24
Geophysicist 15
Geologist 13
Geochemist 3

Petroleum Engineer 1

2. Composition of staffs in DMRI

Administration staffs 217
Surveyor 50
Technical Operation 74
technical Assistance 15
Chemistry / Geochemist 36
Geologist 107
Physics / Geophysicist 17
Petroleum Engineer 2
Computer Engineer

Macth Engineer 5
Mining Engineer 22
Indrustry Management Engineer 2
Planology Engineer 1

3. Facilities of Geothermal Division in DMRI

Data Base : 8 PC

3 Printer

Internet networking

Geophysic :

1.Resistivitymeters | 1 (Nainura NRD 225)

1 (Iris)

1 (Geoex)

2.Gravitymeters 2 (G 914 & G826)

3.Magnetometers | 2 (Unimag Proton 836)

2 (tipe Geometric G856 / G)

Geochemist : 2 ( Kimoto C02 Monostat/ Kimoto Gas )

Mercury Analizer

Drilling
equipments : 1 (Koken / Model Gsr-100 CL)

1 (Tone Model TXL-2E)
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4. Facilities Of DMRI :

o Central Information & Website DMRI

0 Laboratory

1. Sample Preparation Laboratory

2. Mineral Physics Laboratory

3. X-Ray Laboratory

4. Geochemical & Metalic Laboratory

5. Indrustry Mineral Laboratory

0 Drilling Workshop

-112 -



N
jica

SivTh



	表紙
	目次
	第１章　プロジェクト形成調査の概要
	１．１　調査の背景
	１．２　調査の目的
	１．３　調査団員構成
	１．４　調査日程
	１．５　対処方針
	１．６　要請内容

	第２章　調査結果と協議概要
	２．１　団長所感
	２．２　協議の概要
	２．３　今後の課題
	２．４　主要面談者
	２．５　面談記録

	第３章　イ国における地熱資源
	３．１　調査結果概要
	３．２　今後の協力の方向性

	第４章　イ国における地熱資源による電源開発の現状と課題
	４．１　調査結果概要
	４．２　今後の協力の方向性

	第５章　本格調査への提言
	５．１　本格調査の目的
	５．２　本格調査の概要

	添付資料
	１．要請書
	２．署名した協議議事録
	３．入手資料




