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-1 SAENZRMBOEHAEE LA
1-1-1 TILIMDEHEY 2 —DFRIK

~ /L7 (Maluku) 134 > KR53 7 OBERIChLE L, Wigid~ 2 38 (Bvy Bk
) PHELS FEITIZIENR > TEY, 559 DE 2 D> T\, v /L7 RO mEL
581,376 km2 |2} 5273, 2 D) 0% AT v | MO mfEIL 54,185 km2 TH 5, ~ /v
7RO N DL 144 T (2008 FEEFAL) « INEIET AR BT AR i (Ambon)
T, 28 HEADANOTHD, £ N-112, 2008 FICBITFH~/L7INET VRO OmEMEE
ANOZERT,

FN-1 7TURVTHO®ERE AD (2008 4F)

N B HEIn=R
TH % (km? |
TR T 377 281,293 3.95
1,440,014
< L7 M 54,185 (1531,402) 2.30
Ca . 227,345,082
N N AN 5 1 1
A v R 7 2EH 1,910,931 (237,556,363) 1.20

(N H OFEIINIE 2010 FDOEBHRAET — &)
(tH 4t ; Maluku in Figures 2009, World Bank Database)

~ V7 MNDBEIEFEIL, PLN O =127 B X Ok~ 27 35 (Wilayah Maluku dan Maluku
Utara) ] 23778 > TW\W5, 2O~ A7 BIOMb~ A7 X5 X, 7Ry (Ambon), 7 /L5
7 (Ternate) BLOh w7 /L (Tual) @ 3 >DE¥Hr (Cabang) 7B k->TW\5, (K 11-1
ZM) AR L72 X 512, AREENIL 559 bR A0 HroTE Y, BEREITT T
BHEALTHY. LTS, TADL3EERDOI L, TR EERPRRNT, RIEARFET

RO EE ED TS, Zhb 3 REOFEXRMITTTT + — B/ TH 253,
T UREEFOREAIRERIIRHEAEREOITITLSTHY . RIEOEFLBELTND
ZENDNDL, SEIOMEFHEDONE THD by U7 MIBUEEFTILT VR v ETT OB E
Thb,
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[ = 1
I TNT T
| !
i !
i !
i !
i e I
. Ternate |
I !
i_._!______J_._._,i
| ° .
TR Lo .. -
CESi | T
T
e

-1 <7 Brlodb~v7 &k

-1-2 7oRVBEBDBHER

SEIOEHEDOKN R THD by L I7HBRERIIT VA BORMICERSND, =
DML ETE 20kV I L HELERFTDOATHLH03, 2010 9 A, BEREDBIEE 72U 7 A AR
KIPFEEIT (156 MW X2) [ZHDE, ZOREFNOT VAR ifiFL £ T 70kV BB DGR
EINDTETHD,

TR EREDENTFENT R EEFNORKTH Y K 60%% HD TV %, 2010
7 A 14 HOBHMFRILE B AR E SR 1-2 KO N2 1277, ©—27 EITT% S8
BRICFOER L, T O 35.9MW Th o7z, =D 9 H D 55%IF L o Z LRl F L T\ 5,

F11-2 2010 4£ 7 J 14 BIZHIT % e/ Mitfs & R fib#s

fli/J 1 fn% =
- - B KRS (20 B 00 2
it T (L8 30 %) A )
(MW) (MW) /hEEMW) - BRER
Poka (¥ 1 —E /L 2.5 4.4
PLN - (7‘T — ) S 16.0 45%
Hative Kecil (5" —¥ /L) 2.0 11.6
Sewatama (7« —E¥ /L) 3.4 4.6 ‘
Rental  Aggreco 8.5 102 199  55%
Sewatama 2 4.1 5.1
&t 20.5 35.9 35.9 100%

(Hi# ; PLN Wilayah Maluku dan Maluku Utara)
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Power Demand in a day (July 14, 2010)

40.00

35.00

30.00

N
o
o
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O AGGRECO

O SEWATAMA 2

B PLTD SEWATAMA
OPLTD HATIVE KECIL
H PLTD POKA

20.00

Demand (MW)

15.00

10.00

0:00 2:30 5:00 7:30 10:00 12:30 15:00 17:30 20:00 22:30

Time

(Hi#t ; PLN Wilayah Maluku dan Maluku Utara)
-2 7 2R RHEH A (2010457 H 14 H)

<V ZIED 2009 FEOFRFEICLE, T URCXEENCTERZNAERFR T, £
FHI SN TORWEE T 770 O, AFHES) 7,606kVA L 72> TWnn, FIZIEX, AT ARED
P—EREIEARETHIEBICHA T, AOAFREXMEZTALTBY ., HYDES
DRELTWDZENIDBRD,

R N-BIZT AR ERMND 2009 FBAEDREM L= b —FHE2R"T, 7R BRI
@ PLN J&7EFT1% Poka J& 7B AT M Of Hative Kecil 38 EBHTD 2 A T 5, Z D 2 FEEBFT D%
KEAFHEL55,072kW TH L 28, £ N-B3ITRINTWD K 9T, AIREH /113 24,800kW L 72>
720N, HFIC Poka FEFEATICR N TId, a4 & 33,600kW (2X] L, 2 4R 2008 IR 5
FEFEE ATREZ I 19,100kW (2008 4 JETRO AR ARER) Th o723, AEIOFHAE T
B ATREA BN 9,500kW £ THEH TS = é:rbs‘zbyb:of:o D7), PLN XL ZLKE
B (FTHEHIJ) 21,700kW) % Poka F& AT NIC X (& FEEH > TWDHIRMTH D,
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HERA v R 7 A YR 77 A FILAR— bk (EKR)
£ -3 TURVERMNFEEKT=> F—& (2009 48 A 10 HIITE)

Capacity (kW
Zﬂ:ﬁr No. M?S:gfc_ Model Year Ratinz ylgz%{r;d- Remarks
1 GMT 1988 6,400 4,500
2 GMT A420-14 1988 6,400 - Damaged Crank shaft
3 GMT 1988 6,400 4,000
Poka g EZI::E::::: 3616 ;ggg j;gg - Damaged Crank shaft
6 ABC 12V DZC- 2005 2,500 1,000 | De-rating
7 ABC 100-166A 2005 2,500 -
Poka Total 33,600 9,500
1 SWD 1978 2,296 1,800 | De-rating
2 SWD 6TM 410RR 1978 2,296 1,800 | Ditto
Hative 3 SWD 1983 3,280 2,200 | Ditto
Kecil 4 SWD 1986 6,560 5,000 | Ditto
5 SWD 12TM 410RR 1991 7,040 4,500 | Ditto
Hative Kecil Total 21,472 15,300
PLN Ambon Total 55,072 24,800
CAT 5,750 5 units
Rental Cummins 10,200 12 units
Genset CAT 5,750 5 uints
Rental Genset Total 21,700
Ambon System Total 46,500

(Hi# ; PLN Wilayah Maluku dan Maluku Utara)

11-1-3  BAEHFA

2011 4 8 J Draft Final Report Workshop i, <~ /L7 FJEn S AT L7-&RNC L hiE, A%
EIZEVBEAE L HG SN DT AR U B RHED 201140 5 2020 4F £ TOE S FRE TR
F -4 Lo Tnd, AFICEINIZE, 2011 4FD & — 7 FEHIL 43.3MW TH D M, BRFkE.
EALEA _EICE S BHFTEEOBNMIC XV 2016 4F F TIZHE K 11% THRE D H L, 72.9MW
WCETDHERAENTND,

11



HEA B S 7 HIEAGE FR S S i i A 7 7 A FNUAR— b (EERIR)
£ -4 TUoRVEBHFERTH (2011 4 - 2020 4)

Neraca Daya Sistem Ambon

ELEQTRICITY FORABETTERLIFE

Uraian Unit 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
Kebutuhan
Produksi Energi GWh 2240. 2415 266,0 292,1 320,0 350,6 383,9 420,1 459,4 501,8
Load Factor % 59,1 58,3 57,4 56,6 55,7 54,9 54,1 53,3 52,5 51,7
Beban Puncak MwW 433 473 52,9 59,0 65,6 729 81,1 90,0 100,0 110,
Pasokan
Kapasitas Terpasang MW 55,1 55,1 55,1 55,1 55,1 55,1 | => Interkoneksi Pulau
Derating Capacity MW 20,1 20,1 20,1 20,1 20,1 20,1 Ambon - Seram
Pembangkit PLN (Transmisi 70 kV)
Manufacture Size
PLTD Hative Kecil 21,6 MW 15,2 15,2 15,2 15,2 15,2 15,2
PLTD Poka 33,6 MW 20,8 20,8 20,8 20,8 20,8 20,8
Pembangkit Sewa
Sewa HSD MW 20,2 - - -
Sewa MFO MW o B0 250 250
Project PLN -
Waai #1,2 (FTP 1) PLTU 15,0 15,0
Waai #3 (Ekspansi) PLTU 15,0
Tulehu (FTP 2) PLTP 10,0 10,0
Wai Tala PLTA 15,0 45,0
Project IPP / Swasta
Cadangan
Pemeliharaan

(Hjl,ﬁi | Wllayah Maluku dan Maluku Utara 2011 E 8 )51 Draft Flnal Report Workshop
FATF)

KRB OFEERMIIFHEIMAE < . WEDRTAPHEOZL T 4 —BALREETHD
N, BIEDOZ OBRMEREIXAF 55MW H 5 H DD, EEEORER %ﬁi@%mw<%ue
ZM) L, RELTWAENE LU ZLDOT 4 —ELREMKTH-> TV 5k EE

%o ZOENRRIMREITINZ, AbABREHEE HI, mwzmﬁﬁﬁﬁX®me#ﬁ@ﬁ
BN, TR D BAERET XL —ORBENEE THDH, £ 14 LU, Lo¥
JVREEREIE 2014 A E CEM . £ LT 2015 D i, BITERR T O U T A £ IR K FIFET.
AFEHEIZLD by LT HBGEER, AT 55 E 2> TS, LirL, by L 7HE
BOREITICB VT, BURE R DIEER 2 e TR A BT UL, £ OEERGITR < T
H 2016 FELHERI SN D720, ZOBATAMTHNIEESNDILENH D, ZOBIELLEHE
ST A AR E TR & LT -5 12, it\ﬂusmzwﬁﬁiﬁ B AR LG OB
fRERT, ZhUTLAUE, 2015 T BN ARRET D2 LI BRDO L 2 L5
%:ﬁ%§é%%@mk%z6hé

AR L72 £ 912, ARBRFOTFEIZF K 11% THEFHIH NS HiAZTH D (2016 4T
72.9MW, 2020 1% 1109MW+t 5 A BFEE) . b v L 7HIEGEEFTOBBEAR L LT
10~20MW F2EE T H T RN ICEHFARETH H L BEZ b D,

12
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77 A F LR — bk (ELR)

K5 TURCEBBATETU (2011 4£-2020 4F) (BIE, EHETR)
System 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020
Demand
Production GWh | 2240 | 2415 | 266.0 | 292.1 | 320.0 | 350.6 | 383.9 | 420.1 | 459.4 | 501.9
Load Factor % 59.1 58.3 57.4 56.6 55.7 54.9 54.1 53.3 52.5 51.7
Peak Load MW | 433 47.3 52.9 59.0 65.6 72.9 81.1 90.0 | 100.0 | 110.9
Supply Interconnection between Ambon
Installed Capacity MW 55.1 55.1 55.1 55.1 55.1 55.1 | system and Seram system.
Derating Capacity MW | -201 | -201 | -20.1 | -20.1 | -20.1 | -20.1
PLN Generation
Hative Kecil 215 MW|PLTD | 15.2 15.2 15.2 15.2 15.2 15.2
Poka 33.6 MW|PLTD | 20.8 20.8 20.8 20.8 20.8 20.8
Rental Facility
Rental HSD MW 20.2 0 0 0 0 0
Rental MFO MW | *25.0 25.0 25.0 25.0 0 0 | * Rental MFO will be in operation
one (1) year ahead than their
PLN Projects original schedule.
Waai #1,2 (**FTP1) PLTU 15.0 15.0 **ETP; Fast Truck Program
Waai #3 (Expansion) PLTU 15.0
Tulehu (**FTP2) PLTP 20.0
Wai Tala PLTA 15.0 45.0
IPP Project
Total Supply MW 81.2 76.0 91.0 91.0 81.0 | 116.0
Existing Maintenance MW -83 | -195| -195| -195| -25.0 | -25.0
Reserve MW 29.6 9.2 18.6 125 -9.6 18.1

100

Revised Demand and Supply Projection in Ambon System
(Standard Schedule version)

[MW]

2011

2012

2013

Year

2014

2015

2016

I Rental HSD

= Rental MFO

[ Existing PLTD

[ \Wai Tala PLTA

[ Waai #3 (Expansion) PLTU
= Waai #1,2 (FTP1) PLTU
B Tulehu (FTP2) PLTP

—a— Peak Load

X -3 7R EOFTFE LML (2011 4 - 2016 4, FZEHETFE)

13




il



B A > B o 7 MBS e A A 7 7 A FA AR b ERR)

Il ko L D0 BE R

AV RV TIF2—F V7 b—he AV R=F =R FZ VT T L= 25N —F
VTTL—hET 4 VLT L= EDT L— MERICALEL T D (K 1-158),
# (F77) EHENALD KL K > TRESIT b2 UBE 722 BIRRD b, kil
TR WICH LB 32 < 24 LT\ b, MEMR (2007) (2 &4UE, BLF D9 DD
BN~ V7 INTIFAERE L TRESNTWD, B, by L7 &R Mo 8 HiM
WZDWTIE, SRFRTS o T2 ARSI 70 HEBAGR A 13 72550 ST Ze Ly,

IRG= By (TN, DV h=UZTR (FNVE), "ZTTI (TN
), 707 (TrRvE), Zu=xl) (TURUE), by 7 (TUrRUE),
F~r vy (VTR BT (BT R, X T U N (X T U RE)

N

W%@
S
21VEVBIL—F
& F

1—5%77’!1—#

AUR—A—RFSYPTL—F
S~ mEESD)

A gl

~
AN 0 500 km

Rl O EESHTULSHHMEME

Hi#: T. Simkin and L. Siebert (1994), MEMR (2007)

B -1 A > KRR TITBT D E ALK ISR &~ v 7 P O L2
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BUHA > 1k o 7 AT R S A A 7 7 AP AR — b (EHIR)
-1 by L 7HEOMmEER

H-1-1 b« L 7O FHEEI DR K

kw7 Tl 2008 4E & 2009 FEICHEF 6 ADOMEFL (EEE 40m~150m) 23 EHI S Twn
% (X -2 208), 2009 FEI2HEH] 7 W2.1 (BEEEE 150m) OHUEIREN Kb E L.,
122.6°CEFLEL L T D, 2010 A 12 AZiE, W2.1 T o#uhn & FREH TLU-01 OHRHFIH
BRdG &7z, 2011 4F 6 A 28 H 2 932.65m £ CTOMHEINE T L, RFETH 1L HIZTA T 7
— 7 (536m A5 923m RIXFLEIGE) 3ERE S vz,

AR

9609500

9607500

V)

<

9605500

9603500

9601500

9599500

@Y

2N

NI
7Ry H

9597500

(-
418000 4200:)—1 422000 424000 426000 428000
A @

O 2008%I@MEhrBENRA ©  2000F @M & 1 BEHBT

B Bms@ny o © aAEH

o &R 1 7 man

X 11-2  BEfEYLR L OGHE AL E X

H-1-2 BET—2ELUHBAERICET 2EHRDOLE 21—

1. BEEET —#
kw7 OMFBICHEH L TOAHEIZ, S WHONLH LW ODNEIC, iba)E,
ovarZiatna, Y77 bl T AV, NERE, YT 7 w25 A4 A4 NE
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Wi, 7%y SN —VEZIPEES, 7%y AT — VKRR S, 7Kg S
M, a7k EEE, Y77 by KIUREEE, 1T 7 KIIEEAEE, = Ul
VR EBLL T O I3 IS ATWD (K-8 &)

by L7 HURCIE, AER—FEES M OWE & LT, AU BIRIC T A v by E,
NN HE =Ry THWE, NUoARBE LT NEsEESI N T\, £z, bl —
FHRAMOYZ 7 NoliE, hv L7EEB IOV A YU REAHEE S TWD, BT
ZWLOANZIZ A T Z Wi N HEE S TER Y . BT 7 (O AL TILZE O 5 Ak G
Fm AL —FE I SFICER U TV D, T A0 by UEIEIE, B2 RIS BaTs L
TWHIERE TH D, 7 Wi 3L IR L WD EWE Th 5, U A L
ko W & T WIS VB T IR O I e o TV D, B, YA L by
CHiE L T _EEORNIALE ST D3 F =N b T EE & oS Z R AL TR
K IaE L TWDENETH DL, VA YUV YT 7 & v Wil XA e & %
ZHNTEY, by U 7BE ARSI L7 IERE & B2 5 Tnb, &
oo T T W XS R RaE L CW D ERTE & B X BT,

ko L 7SO MBI, 77 07 T Al () JELOBRREEE =D U L
O DIRREE L ICESEND, TT0 T T MUEHHNORREES LT, N hyoroie
Ny VEOIRRERH Y, 7707 7 ALHLEOHEET & DL D FHIZ 40CH 5
TOCOIERMPBEBH L TS, ZHDHOERIL, b v L7 WiE oM EIEES & 7~ likE &
DRRRAEINLE L T D, =V U UEEORRREE LTI, N Wiges by b
7 WiE & DR RATICALE T D~ CEE O - I 40°CHITE OIREDNHBH L
TW5b, £, NUFAKBINWICIEENST 7 AEL (35Ch5 48°C) . 7 (38C
225 80°C) BLOFY VAW D /N KRy A2 (49C) THREDNHHL TS, Fio, A
V=N Ny TR WDIZE, N Ry THRERE (56CHh B 60°C) LN XA
bbD, NUAEERHTRESNTWDOIEEIMIAHE, TVt A M IAYFA
M A4, PR, ABRETHD.
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e [ FeEE) —

Y

0 5 10 km

A
® HIER TEy FAA—LKILRREE SRR
& |[ O | ARER Tok hSA—LRLEEE o ER
® -

TYTHURIIREEE u B57 by —2F A4 B @ EEW
w NT S RUBRREE i $57 by —1TAY 4 FRE o BHMER
i $57 by KURRES B 5>v-oxmene T
b oY TRILERES BHE

TRKMBRE S T RER

-3 kv L7 Hlsk g ¥
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2. BEfFmERET —4

a. HAOBRE

9 25km® DFIFHIC 247 P2 FLE (I ALFEIRE 300-600m) L CEAEAENTHH T
% (PLN, 2008) ., hw L Z7#iikdd 7 —7HER (X 11N-4 Z/8) 726, 54K (GLL 2D
GL5) OFE Y =7 A v M STz, RE ) R E ORI O JLHEIZ A2 > Tk
V. EEEEICIEEE D REIANILN S TS, WEOEREICE Y =7 A b GLL
NRD LD, ALH—FEEFAICHOLESY =7 A2k GL3 & GL4 & ORIZIX/RAT
A7 ) BEE N LR A~ N CEB Y, U =7 A2 b GL3 O LMK E /) L
W7o TnB,

L
L H /
\
N~ /’
RS L GL3 +
~ . 7 7
o DA
/ /
GL1 N /7 /
S¢H GL4
” V4
~ ~ - L Vi H
~o €L5
~N 7
H S e
\
A1 .
H BEXHEE L EEHEE PR EHI)=TAVE

B -4 ko U7 HidscE ) B X

b. A

HAGRA LA U 247 WA CREKERA 23T T2 (PLN, 2008) , 424 711X17> & IGRF
(International Geomagnetic Reference Field) 75 L 5 /2 IGRF 77X % [X] 111-5 (2777,
FFAA IEE ORI | AR OBKERT & 72> T\ b, MH ORITRERETE D&

18



HEA B S 7 HIEAGE FR S S i i A 7 7 A FNUAR— b (EERIR)

I & focofio 0 | BEPEAR DB & fgof“éT’*‘“fﬁ%Z@éﬁ‘i L;ﬁ)ﬁ%%ﬂg%iﬁﬁé:
O BIEME TR B A7V, ARHIE O MBI X E ORI E ITIZE M LT 5, H
B i iﬁ@ﬁﬂx BRI L T D DOR K TH 5, zlzimﬁ R ITATE L
TWDZ 0D, BIERDOE FICHKEE SR S TWRWAlgEEER H 5,

ENHIER

AOHERER

X 11-5 kv L7 Hils4hd/) IGRF 72X

C. CSAMT LA

2008 412 CSAMT LA 3 i 41TV 5 (PLN, 2008), %9 130 SR OR A THIE S vz
T =2 &M, 30 LA EOWImIZOWT 2 RGEr3M T T s (K H1-6 28) , L
L, RO XS R EARNER SIS, T7hbb, EEREPROERIID 2 &b
ERE D 3MELLEBET LEEN S 503, Tl S - BEEOEEIR & RO MERETIE R 124
W, ZD7D, BMRO®H LT 21T O IR D MEDT — X2 BEG S TW 20 E 5 )i
DWTERN KD, £, o, TR OWRX A 7.5 & BRER 4km £ T o fEHT
RRELIZA Y aBEER>TWVD, LML, #HO CSAMT EORIE CHITTE %

DT Ikm BRENRATH L, Licdi> T, ETHEROGEFMEIC O RMAEDL, 20k

D70 Z L CSAMT TERE OFEHTHRE R IOV T, i{ﬁiﬂ%L@Mﬁ ITE DR
L L7,

19



B A > B o 7 MBS e A A 7 7 A FA AR b ERR)

EER

EER2

B 11-6  CSAMT EERA A AL E 1 I O8 2 IR ST ARAT ek St 17 131)

3. BEffHbFET — X

ARHUIRIZ 31T DI - AT A DAL T —# 2R 1 - LITRT, BifbKETAD
SHTIE EDOHIATTHITOIL TN RN, IRIR A A DR ELERN 2 & A - R
HTIZIZE A EHALAKEZRD L o722 &b EOHSOIRR T A bffb/KkFEY
ZFNFEAEGHEIN T RNEBZ LD, ZORICR IR « IR AT AT
ZEZIRNDFL % 2T IRIR AT A ORARL b IR & 72 o 7= MBI g N O WAk DAL 10
A KL TN, 2D 0T — & & F W BB 8 i R O Rtk o g o L
IS5 Z ST EE L,

F£ -1 JER - ST AR
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B A L RS 7 B S v A 77 A F A UE— b ELHR)

HEEe CO, 0, N, Ar CH, AR S

TLH-3 1.83 32.62 66.48 0.00 0.07 | kL 7EREAL

BTL-1 27.71 30.73 38.61 0.00 2.95 | NhyOvNER Lol
HTS-3 47.38 10.55 41.68 0.00 0.39 | NkyTH

BTL-3 8.85 3.95 6.35 0.00 0.00 | /ShyOv/iERE2

HRK-1 95.57 2.33 1.72 0.38 0.00 | /\JLY

OMA 16.07 29.08 54.66 0.00 018 | A< NILY
OMA-2 96.01 0.80 2.71 0.00 048 | A<

AHIR O MBVE B EEORRMGZ I DT D720, SUHME RO L F R T
— A PARAIRTHDH, L, bﬁjﬁ@ﬂié:u%aﬁﬁT—&bxf;b\t&) WEE LT=BEfF 7 — &
R LTz, 2 -1 IR A E O RIR K D B 0B L 72 & bt D TLH-3 O R |
G END CO,<° NCG DEIAIX, XA HZNRIATF DO T ADRREZH L T\ D EE X
BID, ZDH AT — L b HBGEK DO REERE T AR A S E & L THEE L 7o I3
ToOLEBYTHD,

NCG(mol%) NCG(wt%) CO2 (vol%) H2S(vol%)
0.37 0.88 98 2

7272 L, BAZEHUE ) HEEN - MR CEIRE N T-RECTH 0 | BIFER & 72 b iR
BOFHEREREL TCHDNEIDRATIED D, £, B OBRBESHENRHRZ L
RIS T2 TV ONDIEZRIT TNWD Z LR END ZOMENZ L7280 E D D
HIErC & 22V, IO BRI R[OOI PR LZ RE T LERH D 0D, Y
T DFRL T OAREEE N AJRE - Mk E LTI DEEBET DL & & L,
AHIENZ 51T DIRIRAKDOALFRAR T — & e OUKFE - FERRNAT — % 2 1 - 2 :f
9, X N7 129 X 512, IRRAKIE CI A E 7213 CI-HCOs Bz E S v, CLBE T

/& 5,730mg/L & &, K & KA TR O T KRS L2 A2 ER K DL )R & %z 5
Ao, WK EHTIAKORES CTEIITE DIRAKRBZ N (K N-8EMR) , 7=77L, v T
E—HDIRIRIK T, %mﬁﬂkmaﬁkmEW%bt:&%ﬁﬁﬁﬁ—my7Lﬁ
mwHOLND (XIN-9SM) . o, WKEFRKOYEA. CIUB . (B/v) 131200 f2E T
HDHMN FEFEY T N w%mamﬁmfirw&fkaat@mﬁwmﬂﬁmfmé
TEERLTWD, o, RINBICART IO, ZTRHOIRRE T, ML FIRE
(Na-K-Ca) & 200°CHLE L EVMEA R L TWD Z LR 806, A 13K N O
TAKRZRIEK L T2 HBEIRNIRE L TV D LRI SN D, 7ok, IEMARRE TR T
X720, Na-K-Ca JEEFHTI T 7 T200CZ /R LTW5 (R IN-B35M) Z b, AHl
MORTE IR X 2000CLL B EHEE S D, IRIRKDEA & BUKOE ALEHCHAL 7R
FESEN S BAUE, > 7 R i & A L 72 BVE R NRAT L TV D AlREME S FE S
Do 212 UL oS IZ WL, IRR E U CHIBTRIAR NS T & B IRE 51 OF KM
JEPFAE LRV e DI L MiBIT R E AR TE TOWRWATREMES & 5,

TV U H OO T HIERRIL. CIUB E/LHA 130 fitg L L LTHEBY, —oOD
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IR 2 LR & L2 BUKDI A LT 5 ATRENEDS & %, WTTETR WIS 240 & OIRIR TR A
S>TEY ., WERWIZER 2B OFEZ T L b s,

ARKHIBLDIRIRANTIREEA A IREDN @D &G | PR E RS A ICHERTS A S
PNEENTWD AR B 5, RS A KA DT EHIRE A L 72> TV D 5E, &
IREE NCG RO 1 Vo 7 DA — AT ORIEDE U5 RN & 5, LIZhi» T
bk EITREOBRZYUFHE THL NS T D BENH 5,

ISR K DAL & AR, FEEATBR OGRS U 2 argerhidza s & &
NoHe o2, ERRENENZ LR ENDL | BUKIETTREO T U I A —) )V REI
BT DAREMED B 5, ATREIREEAY 200°C A B 2 2 56 mililiE TP A THIRIT
IR S TH Y . ZOZR B RE W, ZRKERERB TR ORFIEIC L > TEI A7
—IVDWTHIT D ATREMEDN & % o YURFIET AR R 2 B R 2 a4 2 2 L AR L 72
DR ® D,

so,

® Tulehu

@ Sila (JETR02008)

A Batulompa (JETRO2008)
¥ Hatuasa (JETRO2008)

imixed—-type
mXeETVRE 6l-s0,-type

HCO;-type

CI—HCO3—type""'-
; Cl-type

HCO, cl

B -7 JRRAKDFEREA A = sy X
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757 A F L FE— k GERRR)

10
0 ¢ rain water
O spring
-10 A hotspring
B seawater
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7= -2

{ELIR K DAL A AL

ol e | 50| A [P e | Mo | e | k| U] a | S0 | HeO | HS | B fpHiab | fowrae [Vﬁr::r .
(ppm) | (ppm) | (ppm) [ (ppm) [ (ppm) | (ppm) | (ppm) | (ppm) | (ppm) [ (ppm) | (ppm) | (ppm) | (ppm) | (ppm) (min) ] ()
1| 1 | 499 o 106| 1453 1655 3738 3073 o018 2| 47386 o| 5544 133 164 62 6 57 g’"”’ﬁﬁ%"’ﬁ
2 TLH-3 178.9 0| 0.77| 262.03 18.6] 1062.1] 1528 0.79 3| 1826.44 12| 474.76) 1 48 6.4 13 LI ANFI=PZAY
3 TLH-4 82.98 0] 0.09] 265.78] 119.36| 1961.19| 148.6] 0.13] 0.75| 3128.92| 258.93| 520.9 2 1.26 6.9 2.8 Q0|TETVEBE
4f s 1834 o 02| 7025 o5| 282464 3026| 12| 136| 528224 6447 12065 199 1205 66| 03 90|>5
5 SL-2 86.75 0 0] 288.38] 5.24] 111552| 1037 0.52 1.41] 205575 15.48| 151.35 1.99 4.78 76 - 38|25
6 HTS-1 163.4] 0] 0.5 312.6 9.39| 1040.64] 96.28] 0.54| 4.69] 1811.54 25| 423.78| 13.39 3.46 6.4 75 60[/ Nk 7 H DI 'l;
7| nrs2 | 1ss5| o ooe| 2002 8es| 997.02f 01| o051 563 174res| 2303 3511| 1330 426 65| 238 60 ’;ff FERRO ';
8 HTS-3 172.8 0] 014 2882 9.22 966 92.06] 053] 4.69| 1741.85| 21.05| 441.86] 12.68] 7.49 73 15 60[/ Nk 7
9 BTL 179.4 0] 164 969 418.5 8788 715 3.47| 7.81| 14989.6| 833.33| 188.4| 10.63] 24.55 6.6 0.5 L] AN FI=D2AY -
10| suiBeach | 9219 o o 523 426 1736 939 oos| 188 22699 1012 10836| 166 04| 83 235 | RUBER
1| siwi | 1813 o o0l 232 227 1107] 893 os4 15| 181185 387| 44255 199 64| 64 15 I NP
12 SLM-2 124.5 0] 165 492 9.15 2096) 203.6] 1.04f 4.69) 3818.82| 72.62| 153.94 5.32 6.9 59 7 T0[/ kA
1| owmar | 2083 o 297| 28| 308| 46| 217.4f 03] 156 54007 81579 57519 46| 209 67 15 65|14 <
2| omaz2 | 2304 o o057 6402 463  7e8| 7024] o048 35| 1067.04] 5.71| 30675| 133 285 68 15 A< jC
3 HRK-1 100.1 0| 0.2| 63.08 10.2 862| 72.66) 0.48| 5| 1118.92|  95.39| 532.52 2.66 2.09 78 3 85(/\ LY i
F -3 A RIRKOACFALR D B15 b D LR
No.| Code BE (0 HARIE A
Na-K (Fournier) | Na-K (Giggenbach) Na-K-Ca
1] TLH1 222.42 237.37 119.00 roL7RIRERDEF
2| TLH-3 250.43 263.26 179.96 AV T = WZAN:
3| TLH4 194.45 211.24 189.19 RETUER
4 SL1 223.11* 238.01 199.84 o3
5| SL2 210.95 226.69 157.58 o3
6| HTS-1 210.56 226.32 150.32 INrT7H D) |.:J
7| HTS2 209.35 225.20 148.38 NRSTHRROT—IL ';
8| HTS-3 213.04 228.64 149.59 INcST Y
9 BTL 200.07 216.51 269.02 AV = h7AY =
10 | Suli Beach 169.56 187.74 81.72 RER
11| SLM-1 199.38 215.87 160.01 INbAY
12| SLM-2 214.66 230.15 185.09 Nk
1| OMA-1 180.80 198.38 219.92 r< N
2| OMA-2 209.60 225.43 182.92 *~ )|
3| HRK-1 202.91 219.17 187.47 NILY 7
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4,

YT — 4

d. JhRFL

TG-1 I 40m £ THEHI S i 17m £ TORKERE T8 & 17m IR AL
L7eT A% A4 MIENENTZ Y U KRB A LT 7 h w27 494 MNEREE
Z 65 (KI-10 28) , JUECTHE SNZIREX 41CTH -7, TG-2 [XIEE 120m
FCHHI S, IR 3Bm ETOWEMTEEWEIIR B EZE 2 6D (B 111-10
ZH) . 3B3m 16 51m £ TOY - THKEBITAIKEEEE X HiLDH, 51m 225 110m
ETORTE L 110m 25 120m £ TOT A B A MNgixenzh=V U KILIEE
VT T ho2T7 494 MEEEEZ LN, 120m OHUE THIE S V72X 36°C
T o7z, TG-3 1R 40m £ THEHI S, #iFE 5 25m £ TORE+HE & Wk )=
MiEEEEZ NS (KI-10 B/) . 25m 15 40m £ TOTA VA MEIZY T 7 b
w2 TAYA MESEEEZDOND, BUETHIESNIREIX3LICTH -T2,

W2.1 (PR 150m & THEHI S v, H#E S 69m F TO X LFE EFEIZ Y~ v 7kl
A EE 205 (K N-11 21) , 69m 5 84m £ CToOM AR ET A %1 M
VI 7 2T A0 A MNEEEBEZDBID, 84m D 150m £ TOR A LT A YA b
EH T 7 hw-l T A4 MNESREBbis, SRRICEE N9 & & IR L
THEY., UL TIT 122.6°CIZEL TV 5, W2.2 (T4 150m F CTHEHI &4, #iFEn 5 7Tm
FETCOKMBEFITYZ 7 by KiUEEEEZE 26D (KIV-1L ) . Tm )
5 69.6m EFTOTA YA MIV T 7 bw2T7 A% A MEAEEBZ DAL, 69.6m 25
1325m EFTOREEETA VA MIVT 7 b w2744 MEEL LIV T 7 by
1 TAYA MEEEEDILD, 1325m D 150m £ TOMEET A VA MEIHZ 7 b
-1 T A A NEEITRIE E D AREMED & 5, BRMICRENE 3 & & HIZIRER D
T EFLTWD, HUETOREIX324CTH 72, W2.3 I 150m £ THEHI S
AU HIZ 22 6 55m £ TO Yo T A K & KRS I A RS B It S s (X 111-11
ZM) , 55m 7225 111.4m £ TOKIEAIT 7 K ILEE SISk b & b, 111.4m
N5 150METOT A VA b EKUIREEITY T 7 b w274 %A MEEICxEESND
AREMERNH D, REEZE U URE ERIXIFE A RO LT, EE 150m OHLUE TO
JEFE 1 27.5°C &KV,

e. W&

FAAIE TLU-011E, TG-1 & W2.1 L ORICHE L TRV JTHUILGEE 911m F CTHEH!
Sh., A K b7 v 7 BUIEEE 521.09m 55 932.67m £ THEHI S 7=, HiZE2 5 64m
FCOXFEERE (K 11-12 2H) Xy~ a7k UREE S EIC s S5, TEEE 64m
D 85m £ TOEE LIZZIIEBIIY T 7 hv2 5494 NEBEEEEZOND, IE
FE85M M HItHid 91Im B L O A R~ F v 7 510D 932.67Tm £ T K Lg% IR &
ﬁ‘ét’@ﬁ TZM:L7 7 Ryl T A YA NEBEITKHERTEED & 9 2l CE 2Ry R
Wi BEMIZY T 7 b1 T4 YA VEREE LTz,

ﬁ:m@%@ﬁ I, TR 330m THERY K234 L. 332m A2 5 350m O X[l T HF4x
B &7 D | 618m F TH B MR L=, £7o. W 725m THEA K %Eéb
TREE 911m £ Tk A3 k#E L 7o, RO 2R 86 | TREE 735~737m & 740~750m
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_ukJ%N%émm\é —J7. VA B b7 v 7 HUCIE IR 644m (T [EVEE 643. 59m)
FHED BRI FEAE L, TR 703m (FEEEEE 702.15m) TRERKERoTz, 2
LRI, 932.67m (Eﬁ{xr 930.75m. HUE) F THimHAK & EEBE/K D K LT,
TREE THOFEKRERIZ L . BREE 703m 13T & 900m {1112 K & 728K @ BN FEET 2
EEZOND, TAKRBEEDOIENEICL VRO TZHIHORER-BEHEIL. V—7~
v F 7T 9.6 darcy-m (BEBE) | G DOEIETIE5.3darcy-m &7 o7z, Zhvb
OIE D, TLU-OL X BB kEE2H LT 5 Sl s,

HEAREBR I IR B R ER & U CIREE & R/ OE S K IR 14 R 0 5 111 f
F'ﬁ?ﬁéif@?lﬁl%ﬁ’@émk (X m-12, & -4 2/H) , WE SN wmiREIL, EKE
1E 63 WEfEI % OTREE 500m (Z331F % 115.42°C (HLNANEARAE, /KA 550m) ThH 5, HIN
R % BIFITERD T2 8 JRETFIZHIN ~IEK ST JRR DFEEER R 0 > TN D728
WIRERENEWEEZEZ HILD,

PEARAE 114 OFRGBIRER & E SRS W COFRERE 2 5 Lok R e &
-4 12", @ OWRERERERCIX, 2EKIE % OFEREH (standing time) & JI7E
SNTZIRE & OBIR B FHHEE (AKkoMi FiRE) A EEshb, LarL, TLU-01

DAL, ZERIEANT X D HIPNINE & A & EEREFRER IR0 IR L TR Y | KE
1P ORI RER] 2 FrE R & A 7e 9 2 LIX T 9 R SN IR I XAk O TR
JEE TR S TWDAREED B D, 7272 L, SUEFHITIZ OV T, YEWIEI?’E%E%EP ZHt
PR 2 2811 SR 72 B TR R/ S o & B, HEEE 900m 12 fé;@/ﬁﬂ/mf&ﬁ
FUREE & R —8 LT D Z &0 h, FHRE SV IR (K 230°C) 132 OTRE
IR %)ZIK%@%T?ETEL:EEU\ﬂﬁé'ﬁﬁ%b\o —F5 . BEEMTH DRERACREL V4
DHARBIE, AR L7z & 912 360m fHE LIRDIREE X 200°C % E[E] - T % & RS
b, L?‘Jb\of LR ERET D MBS DD, R 360m (A2 & #0-287m) 3T T 200°C

W ITEE L, TREE 900m (FE E%7-825m) £13F Tl 230°CHiIZICEL TW5b & b s (1
-13 M) .
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# -4 TLU-01 R - JE Mt R
BERERER
=] 2011/7/2-3 2011/7/3-4 2011/7/4 2011/7/5 2011/7/5 2011/7/6 2011717 2011/7/8

RE| B | BE EAh REE EAN RE EH BEE EAN RE EAN REE EAN BE EAN RE EH

m | (m) (c) (kscg) (°c) (kscg) (c) (kscg) (°c) (kscg) (°c) (kscg) c) (kscg) (°c) (kscg) (°c) (kscg)
0 73] 2876 0.00] 25.56 4750 33.77 51.00| 28.16 46.99| 63.83 0.00] 2355 43.01| 47.80 0.00] 2876 51.00
50 23 71.65 0.00] 26.36 43.01
100 27| 28.76 3.94] 49.80 47501 56.81 51.00] 56.91 46.99| 93.88 394] 83.26 43011 92.08 324] 64.83 51.00
200| -127| 28.76 14.21] 64.93 4750 74.05 51.00| 76.95 46.99| 99.79 12.81] 91.68 43.01] 102.70 11.54] 88.87 51.00
300| -227| 28.76 23.99] 73.65 4750 85.07 51.00] 89.07 46.99 | 101.20 21.18| 98.69 43.01| 105.20 2012 99.69 51.00
400| -327| 72.04 34.26] 80.76 47501 92.48 51.00] 97.79 46.99| 103.70 29.47| 106.51 43.01] 108.91 28.07| 105.10 51.00
500 -427| 87.17 44321 9178 47.78 | 102.70 51.21| 109.41 46.99 | 102.30 3756 | 11542 43.01] 111.32 36.02| 110.92 51.00
600| -527| 91.68 54.30] 85.67 4891 95.69 52.40| 101.10 48.89 100.70 45.93] 108.91 47.65| 108.61 4432 | 106.91 51.00
650| -577| 101.30 59.37] 81.06 5467 94.89 55.78| 95.69 5423 97.89 51.14] 102.70 52.99| 106.91 49.80| 103.70 56.20
700| -626| 106.31 64.43] 80.66 57.14| 88.87 60.35| 94.08 57.05] 95.39 53.95| 101.00 55.67| 103.20 52.69| 102.30 58.81
750| -676| 99.90 69.71] 79.16 59.32| 86.87 64.57| 89.58 61.20| 89.07 58.38| 94.69 60.03| 94.48 57.26| 100.30 62.96
800| -726| 96.69 7456] 78.76 65.15| 86.87 68.65] 90.98 65.56| 92.38 6190 96.19 63.76 | 97.69 60.98| 104.30 66.90
825| -751| 94.28 76.95] 78.25 67.05] 86.17 70.62| 90.48 67.38
850| -776| 86.17 79.34] 77.65 69.23| 86.07 72.80] 90.18 69.49| 92.98 66.05] 96.49 67.76| 99.19 65.42| 105.10 70.83
875| -800| 72.84 81.87] 77.65 71.48] 86.07 7512 90.18 7196 92.38 68.51] 96.09 70.09] 99.29 67.53] 104.70 73.37
900| -825| 76.15 84.41] 55.41 7366 5842 7158| 61.22 7414 85.57 7020 92.08 71.98| 97.09 69.21] 103.70 75.19

915| -840 56.71 7521 64.43 78.78| 64.23 7561 65.03 7182 85.27 7339| 9048 70411 99.59 76.60
923| -848| 77.25 86.80
AABLER]  umm 14851 28857 408578 528504 638508 D 111858
IKAL 60m 600m 600m 600m 60m 550m 60m 600m
OxTEA Okscg 48kscg 52. 47kscg 48-46kscg Okscg 44kscg Okscg 51kscg

RERE 106. 3°C @700m 91.8°C @500m 102. 7°C @500m 109. 4°C @500m 103.7°C @400m 115.4°C @500m 111.3°C @500m 110.9°C @500m
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HE A v Ry 7 iR R A 7 7 A F A UBE— b ERE)
1-1-3 MT &

K13 km* O#PHTY T— 1 U 7 7 Lo 2 RHBEK B TTEA 2 5206 L7-, F4 ko
JeAEPERT 10 km OHSICHRE L7V E— R 77 LU RAEERETDH L& L BT, A
WIZIXfIRE 2 700m~800m & L7z 34 J S ORI A 2 4% 7R ICERE L, 320~0.001 Hz ®
JE B BCER P2 350 T 50 AW B, EoT — 2 BfG & 1T o7, HIZ, BTG L7 MT 7 —
% (RENEHEPUE) OME (RZT 4 v 277 MHIE) Z1TV, fIE% O R HRHUE H>
S H R £ T ORI E 2 AT 5 72010, 3 IR HE TSR GE a2 IV - 3
WIC VA A R & AT 2 SE 0 L 7=,

ST A 2 X N-14 12”3, JE %k 100 Hz o RENE IS 1Z B L 2R 80m
15 290m £ & TONYELR 722 lLIRBT A0 2 KB L T 5, A HUIB o s A1 8
ohm-m LLFOALH 2 5/ P IE DN B R W L IRP U AR B b, 2 O R K PTR A
T HIBVEE S RD DI D Z LD, BUREE R 2 Kk U2 RS ISR e B 2 b
%o JEWH 1 Hz @ RN 1336 3 L 2R 600m 137> & 2,000m {43 F CTO YY)
72 FEHSHU oA % BB LT %, I B 100HZz O FLEN L HR L0 A & [RAR 72 M 2R LTV 5,
7272 L. 8ohm-m LLF OAK R HARFTIR S F A U 0 AL OB~ IR 03 > T D, R
0.1Hz @ FEMNEARPT A6 O 3 B2 R FE 1% 5,000m LA ECTH 5, 100hm-m LLF O ZAH L HEHTIR
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F -5 HEAERETICBIT 537 A —F R E

Parameter min. most likely max.
Reservoir Area (km?) 7.00 - 10.00
Reservoir Thickness (m) 1000 1500 2000
Rock Density (kg/m®) 2400 2500 2600
Porosity (-) 0.05 - 0.10
Recovery factor (-) 0.125 - 0.250
Rock Specific Heat (kJ/kg°C) 0.70 - 1.00
Reservoir Average Temperature (°C) 200 220 240
Reservoir Average Pressure (MPa) - 11.96 -
Heat-Electricity Conversion Efficiency (-) 0.12 - 0.14
Plant Life (year) - 30 -
Load Factor (-) 0.80 0.85 0.90
Abandonment Temperature (°C) - 180 -
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FIV-6 kv L7 Hiuls oo BV TR ARG R

B PR ()
10 MW L1 = 99.6 %
20 MW LI E 85.2 %
30 MW LI | 52.2 %
40 MW LI I 24.3 %
50 MW LI I 9.0 %
60 MW LI |- 2.7%
70 MW UL E 0.7 %
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Total Depth 1,500m(Directional)
Elevation XXXXX
Coordenates XXXXX
Spud Date XXXXX
Completion Date  XXXXX
—=—— 12" Master Valve
Depth (m) E 5
o___
30" Casing down to 25m
“ Hole down to 26m
100
200
300 - 20" Casing down to 300m
26" Hole down to 300m
400
500
600
700
800
Il —=—— Top of 10~ " ner 850m
900 L
13-3/8” Casing down to 900m
17-1/2” Hole down to 900m
1000
1100 i Top of 10-3/4” Slotted liner 1,10pm
|
200 P —
Slotted Liner [
1300 [ —
[
wo_] i -
RN 10-3/4” Liner down to 1.500m
1500 | . — 12-1/4” Hole down to 1,500m |
1600
1700
1800
1900
2000

V-1 FELIr—y v r7ar o A
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350 Steam

300 &

Water -
o 250 -
% e Total -
® 200 — =

i 150 B

100 =

50 e =

0.0 0.5 1.0 1.5 2.0 25 3.0
Well Head Pressure ((MPaG)
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NEMFFCTE R oo, BLRENRE LY LESAICIIMEIH I S D Z &
(272%, 30 AERFOEEHIM A2 E U CHE L R DHMAHOKE AR 5720ic, EEH LR
TEH B FFE 3%OEIG TREAMHER L TV D L UE L, 30 MUK L 72 DAl F 0%
b M E RO A ROTAERZ . KIV-3, V-4 BROE IV-4, £ IV-5 1577, KIV-3
ERIVAITIE, VoI NVT Ty a v AT A EAWEEAORGHEREZ TR L, K IV-4 & F
VS ZIZH TNT T vy a2y AT D WG ORGHERE R Lz,

SUTNT Ty a VAT AOYG . AEFOBMPLEEL LD ONR, EERGER 7
H. 164H, 254FHTH Y, Gt 3 ROAFEMOBMMALE L 725, BooHILERMAE
THEBE, 4HEBR, 20, 27TEBISEMBLEL R At 4RO NMBE L 2D,

ETNT Ty ay AT LTI, EBEREE 6 FH. 1940, 30 4 HIZAEHOBMA
WEEERY | THEH, 16 £H, 25 FHICETCHOBNBNEL D L TIREND, ¥ 7L
779y av AT ATIE 0 EMICER 3ARDEE L 3ARDBETHOMIENLEL D,
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300
— 250 NS NS NS
=
< 200
2
: j
3 150 - - -
° Production Well Production Well Production Well
a
g 100
©
2
50

0 T T
0 5 10 15 20 25 30
Years

1600
< \/ \/
= 1200 N 7
=
S 1000 Reinjection Well Reinjection Well
Q
S 800 Reinjection Well ReinjectonWell ]
c
]
B 600
g,
£ 400
(]
[

200

0 T
0 5 10 15 20 25 30
Years

X IV-3 #HFRFFICET HEHER IV T Ty a AT A)

F V-4 WFRIFICEHTIBERER I NT Ty a AT )

Years| Steam Production Reinjection Capacity Mla?’tZd';szt‘?:;”S M;t?niiriv:r:ls
0 253 1500 0 0
1 246 1455 0 0
2 238 1411 0 0
3 231 1369 0 0
4 224 1328 0 0
5 218 1288 0 0
6 211 1249 0 0
7 205 1212 0 0
8 262 1426 1 1
9 254 1383 0 0
10 246 1341 0 0
11 239 1301 0 0
12 232 1262 0 0
13 225 1224 0 0
14 218 1437 0 1
15 212 1394 0 0
16 205 1353 0 0
17 262 1312 1 0
18 254 1273 0 0
19 247 1234 0 0
20 239 1447 0 1
21 232 1404 0 0
22 225 1362 0 0
23 219 1321 0 0
24 212 1281 0 0
25 206 1243 0 0
26 263 1206 1 0
27 255 1419 0 1
28 247 1377 0 0
29 240 1336 0 0
30 233 1296 0 0

total 3 4
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300

250 [~ S~ /

=

e 200

.o

: 1 1 |
3 150

° Production Well Production Well Production Well
o

g 100

©

]

Y 50

0 T T T T T
0 5 10 15 20 25 30
Years
1200.00

— 1000.00 l IS I
£ 800.00
3
g 600.00
‘é ’ Reinjection Well Reinjection Well Reinjection Well
]
T 400.00
2
£
&€  200.00
0.00 T T T T T ]
0 5 10 15 20 25 30
Years

IV-4 fFEFFICBETH2MEHER (X TN T Ty a2 AT L)

V-5 HIFRIFICBET DMEHER (X TV T7 T v v a v AT A)

Years | Steam Production |Reinjection Capacity Make Up \(\Iells Mak?e !Jp V.VBHS
Production Reinjection

0 247 1000 0 0
1 240 970 0 0
2 232 941 0 0
3 225 913 0 0
4 219 885 0 0
5 212 859 0 0
6 206 833 0 0
7 282 808 1 0
8 273 1034 0 1
9 265 1003 0 0
10 257 973 0 0
11 250 943 0 0
12 242 915 0 0
13 235 888 0 0
14 228 861 0 0
15 221 835 0 0
16 214 810 0 0
17 208 1036 0 1
18 202 1005 0 0
19 278 975 1 0
20 270 945 0 0
21 261 917 0 0
22 254 890 0 0
23 246 863 0 0
24 239 837 0 0
25 231 812 0 0
26 225 1038 1 1
27 218 1006 0 0
28 211 976 0 0
29 205 947 0 0
30 281 919 0 0

total 3 3
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HE A v Ry 7 iR R A 7 7 A F A UBE— b ERE)
V-3 1EHIETE

IV-3-1 #8122 —4 v b I UEHIEH

HESND 20MW HIBGEERTEIIE T U A2 XL, BEE R L EEFOARIL, v
INT Ty aMOE | BRI 4 A 30 FH OEEEHIHE IS T & LT 3 ADik
7 ARAPMELHEEIN TS, ZHIZKH LT, FTVT7 T v v aBa2RATL548, &
HABAZARFIZ 3 A, 30 A OEESHIMIZA FEH & L C 3 KOG 6 AN E L AHE ST
Do BILHIZOWTIL, Yo I NT7 Ty v aMOLA | EIBRERIC 6 A, 30 4 0iEls
M FEF & LTARORE 10 KB MFEEHEINTWD, T NT T v a AR
T 556, HEEBAGREC 4 AR, 30 FHOMEEHIFICH T L LT 3 AROMET 7 AR NEL
HESNTWD, MARHITRAE LTBREESHNODOY A FE T v 7 & LERETH, &
YINT Ty aMOEGEIL, 6 KOBRITLIHEFRKERTO2MLERNH DL, £z, ¥ TV T T
v aBIDGEIX, D E b 4 KROBTCHEFRENTL2MLERH L, Lin>T, v
YIONT Ty aOEEIE T ROBEITCHIBHIN FREREMS, ¥ TN T T vy 2 MDY
BE 5 ARDORITTHARHN A FTREZR B ME & 72 D,

by U7 HBCTIE AN N Ry T HE, NS L O RZEN AL RS —S b
LB, T2 L, NUEAN Ry THEE RIS DNy T HRRIZY Y — Mgk & LT
MENTWD, IRREAKROIFHLE D & HIWrI 70X, HBBHIE D k5 & 72 2 TR BB KX
BAELTELT, EHEUKEIRR L DEBENZRORNV TR NEEZEZ NS, Ll A
VEN Ny T WIEE B LI e OB OV TR EERIES LTV iy, — 5, AT
SN DHIFEM NS R2 Wifg 2225 o THHEZHAI L7256, Wbk oy
Wiz M b Lichd, ZOLH N, NUAWEELHOREIRET D00
ZB LSS, LLTFOSMFEEE L TR Y —7 > b &R E R E LT,

1) 2TOREIY—7 > N 0 X W EICEE

2) AEEHAROX =7y NEBITHHAOX =7y MEERER Y ZIRE O & FH
WZRLE (QERAKDALFMER NS, v T IR HE B OB A LT R K E
PEEINDHT-0D)

3) AEHHOZ—5y MZOWTIL, HATWAEE LT 300m L. EOMHE CRlE
(& =7 MERRIE, A% OWE BRI KV a5 08N H D)

4) BIIFHOZ =5y MZHOWTIL, HATWAEEZE L T 150m Ll EORE CRlE
(& =7 MERRIE, A% OWE BRI LV a5 08N H D)

5) HUHOMEIED 1500m LIN & 725 L 52X —47 b L RHIELH 2 bl &

BESNIE Z— 7 > b EGUFEREE 2 X V-5 (DT, AEHOZ—7y FE LT
TODZ =5y FINEE SN, YUHFORAEIR A 1500m LIN & 725 Ko Licira. 1A
DOIREIFIEE/R 2 — 5y NIV 3 ANRRETH 5, e, FHAEI TLU-01 &M (TLU-0)
IR AW T 570, RAIFTRE/R Z — 47y NI TLU-02 DA TH D, ZD7sH, fifi
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FHAEEETIUE, FROEEHFE S U T2 M (TLU-1 S & TLU-2 B, X IV-5 2%
) DRETHD, MERMEEZBETIUL, AEFEH TLU-1 & TLU-2 ORI ETT %
BRTHONRKEEEZ NS, BILIHITOWTIL, B IV-5 12577 TLU-3 O K1) &
THZ L& Lz, 7272 L, TLU-37TR IZ DWW T, 1650m FEE DHRHIE RSB L 72 D, 72585,
A TLU-01 AAEPES L L CHHATTEE & 9 MBS TR TH S, ¥—F v b
TLU-11 (%, &I TLU-01 8ApEH & LT TE o a6 oR&EF—57 v F e LT
BE Lo, BEMIGRE S U H IR HI S OBEE 72 & QNS & M~ DR A O 2 & &
-6 (27”7, F7z. JRHIEHANICIS T 2 HEAIEEH % O RERH) 72 BLE S 4 X 1V-6 12777,

FHAF TLU-01 OWICHREI S b AEEHHOHIHZ —7 > & LTIE, TLU-0L (245
TLU-12 SRS S, ZHICk <Ol TLU-13, TLU-21, TLU-22, TLU-23 DIEE %2 5
NDe BILHIZOWTIE, TLU-BIR 22OIEAIT 200N %S L EZ LD, T2EL, #—7
> MZE 7R S CZHUHRA ONEF IOV TR, U 3 ~ 4 RRREHH S - RER TR
W HHERER A L. F O RICHESWTERRT S Z ENEEND,

—y

SO
i

Al
e, BEMAR [ mmskms#tm O mmEmmsitsm O mEessmie
O sEFEMIS—FINBEUBESRH ©® =TI BAI— Uk ~~ 4 @ 7 R (EE -1,000mfHETOE)

IV-5 FUEHRHIEM, FEEATHMES L0 Y =7y MLE
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F V-6 HRAIHEHFS JOWRARS O M ZHR

H H A X ==
AR TLU-1 100m x 70m 3 Yt
SRR TLU-2 100m x 70m 3 Yt
ot TLU-3 130m x 80m 7 Y
B0 7 E g8 2 5m x 3,000m | HrEiiEak
Note: (Start-up well + Make-up well
| 100m |
\ \
MUD SUMP WATER PIT CEMENTING EQUIPMENT
D! SHAKER TANK [0000
ACTIVE TANK INTEK ‘@ ﬁ E E ’J
ﬂ [is]

lAIRCOMPRESSOR‘ l WATER TANK ‘

[ = e - .
3
COOLING.
[ ] WELL NO.2
H2S LOG BOP
#3| | #2| | #1 CONTROL
MUD LOG

RIG GENERATOR

SECURIT

]

MAIN G

ELECTRIC
SHOP

MECHANIC
[SHOP & OFFICE|

RIG MANAGER
ooooooooooo

COY-MAN
OFFICE

MEDCAL
FACILITY

FUEL TANA

DINING ROOM

HSE OFFICE

IV-6 AR IR 5 i

IV-3-2  1BEIZ—7 v b & XU H AT

BEINTMH X —7 >y heZDX =7y MEab )5 A2 X V-7, X 1V-8 3 X OYX V-9
T, . X —T v FERAIT D HUFOEERE SR IV-T LXK IV-10, IV-11 3 L O
IV-12 |27,

£ JE B

kw7 #35 C O AR 22 FHA S TLU-01 OHREIITIEE 927m T5ET L., 6 - £k
RO KERER, IRERERBRNER SN, TORE., EEREILENS OO KA &R
THKEO BV OFEN TR EINT-, 5% OO DO EFEI OIEITARI.

=]

iR

foE

i

puns
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IR U 72 20MW BHFE GHEN B2 7R AL PEH O AREL K OGO IEHE NS . Wb 57 Big-hole
Completion (a 10-3/4” slotted liner completion)” 232 & L\, A > KR U TEIZEIT 5 Z Dfth
DOHIEHIE D% < THARMEARTHEI S 4L, REIZID T\ D, Fio, AFEHFOEMER 7R
HIEERIZ 2 D 50 0 | AT HAEROH RPN D, Lo LRns, — Tl
HIBEN ERT2ZL0H0 ., BEHENME EIFHETHS” Standard-hole Completion (a 77
slotted liner completion)” & [RIRFICIRET T2 L ED B 5, K IV-10, X IV-11 i LT HEI
O YUHERRZ =T,

&= oo H

by L7 M ClE, BEAOER L ol S - Bukss X OWEEKIZ, ITEEE 275,
APER MRS 272 DI HITIETT SN D, EERARTCHIEA AR 2 X IV-12 [2R T,
YR 204t iF 575 T3 5™ Standard-hole Completion (a7”  slotted liner completion)” 73HE4E
v, BT — o ZRAREIL, BHIRICEG SN DB PR T — 212D & HiR
Tl WET D,
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500
AEME Wi®
TLU-02
/
0 —— 93— —— — - - — - — -
/
B /
& /
o
500 [ — — — — i Y S
"
>
4
" ;N IHE
B}
pe
A
L
-1000 B
!
!
II //o 500m
—
i /
-1500 ] L
500 500 500
ERE LEA 8 WE de EiE WEN
TLU-11 TLU-12
\ ! |
4 U [ J S Y 77777777777777 0 — — B el Bl - —-—=-=
z z \ g |
o 8 \ B |
BE KOP =368 m BE \ B |
\ \ |
\\ #£% = 1deg./10m \ KOP =508 m |
500 |y e \\ :I:zgﬁz “Heonem 00 I kop=ss2m
\ 668 m \ 628m |
\ lyg# = 1deg.10m
\ ! 772m
\ |
i
! |
\
2000 - — =\ - L 1000 - — — — — 4-f----———=—- ao00 |-\
!
|
, 1242m
!
1395 m '
500m 500m 500m
e — e — ! e e |
1s00m | Lo s
-1500 -1500 \ B -1500 NI TIHR
500 500 500
A E 138 e 4] HER E 1] MR
TLU-21 TLU-22 TLU-23
oFqQ--—-—-——-——-4 - — - - — - — [CJ S L o b
T 1
- - I = |
£ S ! S !
& & | B |
L3 L3 LS
KOP =400 m | | KOP=410m
|  KOP=463m !
1#£% =1 deg./10m ] |
-500 -500 -+ = = T deaiiom 500 H _ A% =1deg/lom
610m | st |
| e | 680m
| !
|
] N EN s TYEF
1
-1000 1000 [ 7’ 77777777777 1000
|
| |
| |
] |
500m 1 0 | 0 500m } 1500m I
|
1500 IS I O A A A LS R

X V-7 APEFHRE 5 18] i

53



77 A F LR — bk (ELR)

. N S -
v N N N = % P ey
HEBA o B 7 B AR e Ve (i i A
500 500 500
A MER ElA ) MR [k 4] REE
TLU-31R TLU-32R TLU-33R
0 - - — - -—-- o 0 F————— — — — - — — — —
B B B
i KOP =300 g g
Lﬁ ] ng Kop=322m | i’lﬁ KoP=332m |
#f5# =1deg/10m 1455 =1deg/10m
1845 =1deg/10m
500 - — — — — — — — — — — 500 - — — — — — — — S42m— — — 500 - — — — — — —
562 m
660 m
|
|
I 9som
!
-1000 ! 000 F — — — — — — — — — — — — — — 000 - — - — - -
!
|
|
|
0 500m | 0 0
I | | e —
| AL
-1500 -1500 -1500
500 500 500
[} ® HWRE HiX HWRE HiX
TLU-34R TLU-35R TLU-36R
0 ———————= ofFb-——-—-=-=-——-= ob-—-——---------=-=-=-——=-
B B
$E _ E
B KoP=342m | [ Kop=37am | KOP=370m |
1% =1deg/10m
1#£5% = 1deg/10m #9455 = 1 deg./10m
-500 -500 -500
612m
693 m 703m
-1000 -1000 -1000
! 1250m |
1 1350m
! /
[ s500m } 0 500m ] 0
e e — e —
IReZs 74 iz s !
-1500 -1500 ! -1500
500
ERE Wik®
TLU-37R
e
B
i:g KOP =330m
#4% =1deg./10m
-500
-1000
soswE 0"

-1500

X IV-8 & STHHREI 5 1h) Wi
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AR 1250-1450m
BE 72-77m
KOP 310-410m
taf A E Max.10-35deg.
RAI S
12" X
oAk JEEIE

30" aAVHEYB——L VT ~30m

20" —> % ~270-350m 26" 4 ~270-350m

KOPRE 320-660m

—r—3 '8 (13-3/8" x 9-5/8") at 670-770m 17-1/2" 4 ~700-800m

13-3/8"%r—< % ~700-800m

9-5/8"FLBIE ~1250-1450m 12-1/4" i ~1250-1450m

IV-9 e — o7 uar o AEERE (ROKH)

IR 1250-1450m
i) 72-77Tm
KOP 310-410m
EREE Max.10-35deg.
HRHI L
10" £H#
ik 3 TRAIE
20"V E Y —lr—0y ~30m 26" 5, ~30m

13-3/8"7—¥ >4 ~270-350m 17-1/2"4i ~270-350m

KOPZ[E 320-660m

S+ —4— V58 (9-5/8" x 7)  670-770m 12-1/4"4 ~700-800m

9-5/8"r— % ~700-800m

7T"ABAE ~1250-1450m 8-1/2"4 ~1250-1450m

B IV-10 ApEHr— v 77 a /o AEESR (EYEL)
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WEIR 950-1450m
Ea 58m
KOP 330-360m
{ERIAE Max.20-35deg.
BEIA
10" 5
k3 HEHIE
20 AV H HB—r— 2 ~30m 26" ~30m

13-3/8"7—v% ~270-300m 17-1/2"41 ~270-300m

KOPZRE 330-360m

FAF—4—L U8 (9-5/8"x 7)  570-670m
9-5/8"4r— 2% ~600-700m

12-1/4" $i ~600-700m

7T'ABAE ~950-1450m 8-1/2" 1  ~950-1450m

IV-11 By —2 v 7 7u 75 LA ER
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HEA » R 7 i 2 YR A

757 A F L FE— k GERRR)

V-7 HUHRHIAR SR

TLU-01 TLU-02 TLU-11 TLU-12 TLU-13 TLU-21 TLU-22
28 (m) | 422463.89 422456 422960 422970 422980 423440 423450
AOxfhiE %aEE (m) | 9601866.54 | 9601861 9602180 9602180 9602180 9602550 9602550
= (m) 72.78 72.78 77 77 77 72 72
PEEI AL (r;s BEE 257.32 237.27 221.27 109.93 194.84 148.26
KOP (m) 436 368 508 632 400 463
18£8 3R (EE/10m) 1 1 1 1 1 1
RAERAE () 14 30 12 14 21 25
EEIE (m) 1300 1500 1500 1350 1500 1350
FEEE () 1277.11 1375.02 1480.07 1331.44 1436.22 1282.46
fR1E (m) 192.17 492.76 193.82 156.85 357.00 322.89
Bty b #2EE (m) 422294 422594 422857 423103 423358 423593
G #&5E (m) 9601824 9601945 9602051 9602135 9602240 9602319
Z 5 (m) -1100 -1200 -1300 -1150 -1270 -1100
e NUEWEB [N amE ([N gmE [NV ARB [N amE |y AmE
@1193 m @1387 m @1395 m @1242 m @1399.2 m @1228 m
TLU-23 TLU-31R | TLU-32R | TLU-33R | TLU-34R | TLU-35R | TLU-36R
#25E (m) 423460 424455 424464 424472 424481 424489 424498
AxiE %&EE (m) | 9602550 9602865 9602871 9602876 9602882 9602887 9602893
= (m) 72 58 58 58 58 58 58
RIS AL (. E:II:%:% 109.25 158.74 128.29 99.21 82.71 73.64 68.16
KOP (m) 410 300 322 332 342 373 363
HE £/ 3 (FE/10m) 1 1 1 1 1 1 1
=AERAE () 27 36 22 23 27 32 34
{EEIE (m) 1500 950 1000 1100 1250 1350 1500
B|EEE () 1400.75 871.40 961.29 1051.11 1170.58 1233.79 1344.14
{®1E (m) 434.72 279.88 213.29 255.76 352.10 435.22 543.63
Bty b 28 (m) 423833 424520 424595 424681 424768 424855 424942
E @I m) | 9602420 9602698 9602767 9602842 9602918 9602994 9603071
Z5 (m) -1250 -675 -790 -890 -990 -1090 -1190
R NOTWE |NUSHE (U aHE NSRRIV AER |\ SR NS RE
@1412 m @779 m @878 m @988 m @1113 m @1248.9m @1384 m
TLU-37R
#ZEE (m) 424506
OxfhiE %&EE (m) 9602898
RIS AL (. Eil:%_% 64.53
KOP (m) 330
8 48 5 (EE/10m) 1
BRAERAE (F) 35
EEIE (m) 1650
F|EEE () 1453.22
fmiE (m) 659.99
.. #ZEE (M) 425032
# ﬁ%’ M@ (m) | oeo0a1a0
25 (m) -1285
NS WE
] @1516 m
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IV-4 HERERETE
IV-4-1 {EBIEME K UHREFROUE

AEFEFRIRHI SR S L€ TLU-1 B8 X OV TLU-2, S#och AR L C, TLU-3 % 8%
T %, FEITERR T EM 2 & T s L OEEMR OB E B X 2 X 1V-12 (277 L7, PLN
ST FFIREN O 72 2 pk U 7= BRI ELH TLU-0 1%, Pl dtth & 9~ 5 B pE S TLU-1 1%
BER% TLU-0 ©F) 600m AbHICALE L, AEpEHEEHL TLU-2 13, & HITZ DF) 600m ALHIZAL
BT 5, o, EIoH M TLU-3 13, AZpEHHEH TLU-2 %) 1000m JERICALET D, b
L7 WEGEEAT L, AEpE A TLU-1 & TLU-2 ORICE E T D,

T
422000 423000 424000 425000

A , _ . N
‘‘‘‘‘‘ EEWAR l\- TOKV EBEFE (VFABRANREF - \VERFH) SLURBHEES = — — 70kVERREFHE
[0 mresmszmw [0 meswssm BEREFR

IV-12 BUHSEEI R, HBGEE 7 T o b B L OEER OB E 2

IV-4-2 EREEEEE

HEAECAE 5% (Fluid Collection and Reinjection System (FCRS)) 1. AEH0»H /L —#
— X TORK L BUKIRES OKIK _FRALE, B —F— BN —F—)nbHEEHRET
DOAEKEE ., BN —F =0 DRt E TCOBUKEE . BEIT) HIRTH F COMKEE
MO IIND, XTNVT Ty ab AT LADEEX, ERXL—F—D FROBKT A
7 Z vy —BINEND, 77 vy —NTIEBUKOIREN B LZ 100CITIE T 5
DT, AT —NAIBAEDOFRRMENEL 2D, AT —NAREICONTIE, S%OREHDOEFE
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AR 218 U T, BRI O ST 2 EERSEHE L T, @727 7 v oy =N 2 IRET
ETHY, BETHIT, A7 — VO KZH L 5 X& ThDH, FCRS DT m—
BIROFETIVT Ty 2Dl —RAeBEIRT,

Conceptual Process Flow of Steamfield - Tulehu Geothermal Power Plant Project
2 x 10 MW Double Flash Cycle Case

Total steam flow: 150th I a4th (Primary Steam / 2nd Flash Steam)
Total brine flow: 628th
TULEHU PRODUCTION WELL PAD TLU -0 TULEHU PRODUCTION WELL PAD TLU -2
50th
TULEHU GEOTHERMAL POWER PLANT % 224th ]_[%
TLU-01 100th 50th [ TLU-21
Rock Muffl
50th ock Mutller Separaor 44811 224h Separator Rock Muffler
50th 75th 75th 50th
224th
TLU-02 224th [ 336th - 224th
|
| Scrubber  Scrubber |
| 75th |
| Primary Steam = !
| 336th 150.00h 336t/!
| |
i
TULEHU PRODUCTION WELL PAD TLU -1 ! |
|
I silencer !
| '—i |
| |
50th ! 2nd Flash Steam 2nd Flash Steam !
224th | |
TLW-11 - 22t !
Rock Muffler
Fiasher | Demisters :
I
I
|
50th | TULEHU GPP |
I
224th T ol 31avh |
1 |1 cooling tower !
! | | blowdown, etc. |
i P |
I

TULEHU REINJECTION WELL PAD TLU-3

R

Rinjection Wells TLU-31R, 32R, 33R & 34R

IV-13 FCRSHi &7 e —X — X717 T v 2 I0MWX2 D —2A

Conceptual Process Flow of Steamfield - Tulehu Geothermal Power Plant Project
1x 20 MW Double Flash Cycle Case

Total steam flow: 150th /  44th (Primary Steam / 2nd Flash Steam)
Total brine flow: 628th
TULEHU PRODUCTION WELL PAD TLU -0 TULEHU PRODUCTION WELL PAD TLU -2
oth 50th
oth
TULEHU GEOTHERMAL POWER PLANT —
TLU-01 - 224th ¢y 5
soth Rock Muffler Rock Mufler
50th 100th 50th
224t
TLU-02 224th 248th Separator 224th
o i
Scrubber | 672th
|
150th !
TULEHU PRODUCTION WELL PAD TLU -1 I
|
|
Primary Steam = 150th Steam Receiver !
50th 2nd Flash Steam |
Silencer :: 4ath !
224th |
TLU-11 |
Rock Muffler i
Demisters
50th
|
224th TULEHU GPP | 628th
|
cooling tower | !
blowdown, efc. L —— ————__ i
i
D il
!
T
|
|
|
i
| TULEHU REINJECTION WELL PAD TLU -3

Reinjection wells TLU - 31R, 32R, 33R & 34R

IV-14 FCRSHI&7n—X — &7V 7F v 2 20MWX1 D —A
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HEA B S 7 HIEAGE FR S S i i A 7 7 A FNUAR— b (EERIR)
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U Ry ME/TVWD, LIEBo T, A%, BIFAEHOMHA, R, Yoy =s hhda
FORGBREIC L > THOND 7T —4 - HWREMKE L <, HMEVEIRO FEM, H
BVEIRBAS B O TG, BET T v N ORBRRGE O FRGE M L2 gic, Tey e
N T HXETH D,

1. 3&EHK
HIEVEFE D T UTIETR IV-8 IR THRIC, HEHA 77Ty v 28K
BITNT Ty affk G, " TV —FEOSEFSERFANH 5, 22T, #
BEIR ORI 2 FElC BB 7T > hE L TR b MRS Tnb Y 7 vy
NTTovalie B TNT T vy aFRIc o TR, 4 - 8% %2 st L
77
PLFIORT I, b L7HIBREETo Y 27 FoRESFALE L UL, 1 x L
XF—OAEMFHE T v =7 NERBEOHRONS TN T Ty a FREID b F
TNT Ty a i APMERLTVWDS LI Th D,
HBFRIRDOIE S - BERH E V@L< 2L, o, FEINDI AR EBKOLETHL
45 L) ZEOBUKENTREIND, Yo IV T7 T v a bR TIEZoAESNTZ
HWBEGRARDN, £/ L —2 —THREESNTK 80% DZEOEKEZHAIFINTHZ L
<VBIEHDPOHTICELTLEY ZEICRD, ¥TNT Ty o FAEHTIE, B
L— 2 —CoHBfSN=BOKN G  BIZT T v v — TolllE LTz 2 IRARR & FBITHF

L. 2 EEmDDLENTEX D,

fuym7kﬁﬂﬁ@ﬁﬁ#Eﬁék\VVﬁW7?yVJﬁﬁfmﬁfw7?yV
2 FRUTK L, SUOHOREIE K 0% 725, Yo I NVT7 Ty a i THEH, %
BHRLKN DL BILBEVKENZ W=D, 20 MWORED 72 DI213K 4 RO AFESH:
EOARDBILHNMLEL D, — ., XT7NT T v a2 iRTIHAEREFE3AK, Exit4d
KThd, FINTTvaFRIFIV L INTTF vy 2 FRICHRT, 79 vy —5%
D 2 ALK BREAG D 7T 2 b OFERE D —1 > MNEINT 525 Bk O SUHIEH 2
OEEMBIZ KT 2 LT TH D,
7272 U, BB T HBNRIR O LR S £ 72 T Vo C KIRIKTO R 7 —
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7o MIBGRARDIET] < IRENR DR VKRS | BOKNZEOLEEIX, NA T U —HEFREE S
2T AOFFADAREMEIZ SN T b ZET 20 ERH 5,

kv U7 OHBGRIKIT AR C, BUKENRZWE PRI DT, fiEVI A5
—HBEORH LB Z DD, MBS F U —CTIIHBAT R L X — 2GR TE L0
THTNTTovabfifRIC, Y7V T T vy 2 2R THHOIRBIAL ) D 72 <
2%, ATV —FEOREIT, KSR 2 WA Z 32 0T, FIHTE 2 T
R HEENRIR OBA CTHRENAERICR D 2L ThHh D, 7272 L, BUKD A7 —uir
MOMEENS, X707 T v a b RRRICHIZG RO F) IR O T IREIRD? & 5, HiZk
NAFV—=FEBIIFTNE N, XTIV T Ty va TN TTyvad5~8%IC
T, K I%RRE L RE VWO T, EEMmOIERH ) % [R5 IC T 2 1238 B ) %
0% RERE S TOMERD D, £z, A= 7o —2R A LcGa . FrEi
TFEDN A < 72 DA 8 5 BV S A U —REBIC DWW TUIIMET T & B S 23 (2
IR DRE, 2 IREHAROIET) IR - Ji i, REHMKURE, ZAXURE, BUKiRE, B
B, BHIEFR, RREEX —Er Eofat, ) 8Z0vo <, BRI Lo
BEOBRFHI IO TE L, L0 FEMRRFHI YW TIE, A%, BNoFEEHFoMmEl, &
BRICE o T, HEGRIR, &K, BUKORE - 352 E L, £/, Tno=2 Mg
N OKEBINC L0 BREFISMEEDRAMIC R > TR, RFT 52 L2 H#5ET5,
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2) UGN ITYYaEKAR o BUKNZWEEAICHE TS
P o INEENORKBEEETIHETD,
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o KT NTToL 2| R TR MBE,

€7 f
.:_'}~——
3) FITILI5vaiEKARK o BUKNRZWEEAITHET A,
= o NPARDLRARECET S,
t : o IWAERITBE AL —H— 2RAKKITT T —
<20 MG,
HE Sl o ST NTTovaXEERBLESND,
2 e o UTNTTYTa TR TR B NERD,
o T —LDOIRIREBUK IR ILT AL DA
— VR E T A0 ERS 5D,
4) NAF)—A=R o BUKDBZWEESITHE TS,

o ARWREO#BGRIAIZE T TED,

e o RIREVKDT A — VBRI T E
Separator [—— 3?)5
: Evaporator Condenser o
o . . IR (K 10MW £T) Thd,

S O . FINBIAAREL,

»

Brine

Pre-heater

: v
Production well ~ Reinjection well

2. B
B ED by L7 IO MBERORFHIRT L 912, B ATRERRIL 20MW TH
Do —H. BILSHEHITBEARIZL DI, FEROT AR v OFE ) RO HE T KA fr
11I0MW (239 5 RIAARTH 5, b v L7 HBFEF T N—An— RREEATE L CGEH
SNAHDT, B NI TE AR ITREVEREE LW\, 7 VAR EIRED R EIE
Moo, HEHAIITHIRS S 5, ~ v L7 BB O M7 & LT 10MW~
20MW [ ZFBRDT AR ERMOBE 2 ZET 5 LEE LB HILD,
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HEZL LT, TURVEOEERIE Y 7 A ([ZHBH 715 15MW O R K 158~
V2= MR (2012 21T 1 HHE, 2013 RIS 2ﬁw®mm%m>f%w7wv
DEBEHRTT VAR EBENRMICEIFET D, 2013 FDT 28 B 1RHM D e KA
£ 529MW & PRI TN D
F¢v7%&%$%®$wmﬁ_owf 10MW X2 & 20MW X1 D 2 A — AT\
Tm@ﬁfbhﬁ% R BERR T, TS ST 20MW XL D — AN %)
ARIZLE I &
3. ﬁ%%m%ﬁﬁﬁ

Ny U7 MIBGE BRI 2 MR T D R BRI & = DAEARIC DWW T, S - B
N2, 42505 —R (oI NVT7 T2 IOMWX2, U777 T vy 2 20MW
X1, #TNT7TF v 2 10MWX2, #7775 v 2 20MWX1) IZOWTHE LT,
=7 L \ﬁﬁﬁﬁ_owf BMORFHEIORBRT —%, o=/ b A FOKRR
—HEIZX 7m/17%@%m&ﬁfé% IR ORERD D,
Lﬁ@4o@&—x®m HTNT Ty a®r—R TN T, BB OR &
] % [X] 1V-15 L O IV-16 |2, HIEVEE T T o b EERFEX A X IV-17 LT IV-18 |2
R, (EFRL4 DO —AOHBEGEEHTELEREX, 77 N EERERE KOS EHT
D TR OFFMAARIC OV TIL, 7 7 A T AL AR — bD IVAIHESROZ &)

63



B A > B o 7 MBS e A A 7 7 A FA AR b ERR)

n@\

8

)
S

mooomo
gl
M
Il
il
|
v

=
o

~l s
g

SWITCHYARD [ S—

‘|
Lo
i
i

;

130m

O 000 00 |am
—— e ||
I
i
I

Em
I

I / /
— | /
/ \i \/ I e
{ . i
] p
(I |
GATE | i
T
150m

TULEHU GEOTHERMAL POWER PLANT PROJECT
POWER PLANT LAYOUT
(2x10MW DOUBLE FLASH SYSTEM)

IV-15 HBVEEFTORCEE (X707 7 v =257 10MW X 2)
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4.

FEEBFTEAR « B - IR

a. M

BEBHITDOY AT JMZHOWTEL IR STV D 45D — A (10MW X 2 35 L OV 20MW
X1 D —AT, TNEN Y ITNBIOFTNT Ty a) DEESNLTHDLN, B
Ko BHEE - HEEREICE LT, FISTRERBE TR T 2 L o2 &idnwicd, 250
fr—2 (I0MW X2 35 LT 20MW X 1) [ZOWTDOHMFTT 5, FEINT-EHTEE
JEFRT X0 70KV ICHE &, FEEATHEN O 70KV BIFEE 2T, U7 A fRKk 1%
E?'-ézﬁﬁ (BUfEdERR ) &y VAER (ERTE) MORERICHERSND,

—J. K IV-19 (10MW X2 DFE) BV EE 1V-20 (20|v|w><1 DIFE) O ERRRER
KUZRT & 912, AT OIBEIZ R L CIEATNZ LRI & 0 BIRSHHG S 4, AT EIEE 2
kS, j@é%ﬁ%%_otéﬁrn%@eaf%ﬁ_otofi Hh R (6kvf£2:)
MBI D88 bbb, 7rY s NEMEFIZIBWT, Rt AL PfIC L, &5
INDZENKETHD, =y MEBHRE, FTAAIREHE 3R BN & Bl L7z
KEETHRMELVBEIND, 2=y MEBIE, 2 OFRERERER CRBIRAZITV, $)
W& & D, WIARIRFEREIE T Lotk BUEOHAR S Thiv, BENERT
Do =y MEIRRHT, BUEAM £ TRAMZIT o2&, HOSERENRZHE, 2
=y MEIERETT 5,

b. FERE
ATuT s FORERT, MBARK Y — U REBHE LT FEENSE L | His -
TRAF DR 5 7222 K[ A 3 MR IR EE 2 B 3 2, HIBIEFTICB WL TIR, KRR
ﬁﬁ‘%o)%b\@w{t?k??ﬁxﬁi‘é\iﬂé DT, FEEMEDOMENZE ZIAL DT IX R b~
+ L% — (Oxidize catalytic filters) %% & L. FEEHMNICIRAT 52250 b bk
HAZBRET DD LT 5, i ﬂ&%ﬂié’ﬂ@ﬁé&éﬁuuﬁfm\7 TV AFRET D,
FEEEAROERIZLL T O®Y Th 5,

Lk DORRIE A [ A . P ZE R AN 3 4 [R] 1 56 FE A%
EMARE - B : 10MW X 2 or 20MW X 1

EAS B D 11kV (or A — 7 FEYE)

JE e : 50Hz

B #55 : 3,000rpm

VAES 0.8 ((Bh)

H R T DR
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BUS Coupler

__2 x 10 MW
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IV-19 H

Legend
GEN  : Generator
. T  Main Transformer
o ut syt Trongformer
AT  Auxiliary Tronsfor
Y-SR - Nediyr voltage (@ W) Switchgear
ESUER : Low Veltoge (400 1) Switchgeor
Nce Motor Control Cer
Eolce Essentia Motor Control Center
cB Circuit Breoker,
bS Disconnecting Switch
€S Earthing SWitch
iy Line Trg
LA : Lightning Arrester
CCPD  ; Coupling Capacitor Potential Device
6C § gotkery Chr orge
unsinee use-vcc Unze _woe uns2ce UPS ! Unintetruptible Power Supply
i DG : Diesel Generator
Snion sevee
b rree i
a00v
Unit 1 Unt2 JICA PREPARATORY SURVEY
Batieries 125V DC Loads. s s Batteries 125/ DC Loads
Single Line Diogram for
TULEHU Geothermal Power Plant
WEST JAPAN ENGINEERING
CONSULTANTS INC.
NV

(10MW X 2)

—
‘
o -
1 oeles
& il R I
| | | o me:
%‘—w M R
£
Legend
GEN
2 unit 1 AT MT
B T
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MV-SWGR
LV=SWGR
ECaCC
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LT
LA
CCPD
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i 1 DG
el
T
S

 Generator
 Main Transformer
* Unit Tronsfarmer
 Medium Voltage (& kv) Switchgear

 Notor Conlr

: Diesel Generator

[z ]

Auxiliary Tronsfor
Loy Veltage (400 V) Svitchgear

Essential Mo(or Control Center
Circuit Bre

Dlaconnecting Switch

Earthing Switch

Cine Trap

Lightning Arrester

Coupling Cnpnmtor Potentiol Device
Battery Char

Drintetyuptibis Power Supply

For REFERENCE

JICA PREPARATORY SLRVEY

Single Line Diogrom for
TULEHU Geothermal Power Pi

IV-20  HEHRAE R

(20MW X 1)
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C. & - il

WBATOEEEFNAT) o, L OET— 42 HEFHIL, RETDHZENE
BThHD, D, FCRS 3w, AFBERMOFH - HEEIL, ~(7n7nt
v e R—=Z2 D5 27 2 (DCS ; Distributed Control System) &£+ %, Z®
ST S AT AL, EVMEEME &N, T2 — =T AR — g VAR RRRICT
HYUAT A THD,

BT FEFTIC 31T 2 F el ikt g & @ E A S A HEITRO@Y Th 5,
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n)&—fy%ﬁwﬂ@

iii) fEKE L L Hil{E

iv) U

HIEH DMz, FEEITNCHRE SN DR OREDT- DDA 7 —n v 7 35 O RIE
@k®®4y&—my7ﬂmékiné BearRlED A v % —1 v 713 DCS IZHAIA
FNDHN, REHOGEHEL L ORI Y — L DR#ICEbLA 2 —a vy 73 ) L—[
B ON—R) ICEVMEND NI THY, K7a v/ N THIREOB 2 %
BT 5,

d- '11:: nxf
T VR VR DR ESR ST & OO T2 DI LB IBE R N R E SR T R
57U,

e. HENBARART

BAPHER MR 1X PLN AEHED T X g LAY ZuH L, B 70kv @ PLN
PEE TR 2T 2, BAPHRRN & ONEEMER I, HERAK D HS 77 A
\Z X DIEREZRET D 7o OmEE & ITRHINCELE S5, BAPARREIEE 2 DL R ISR,

- BAPAPTIZ : B, ar_rva ik
- BEPTRER A R 7
RS : 72.5kV
- TERSEET : 2,000A
- ERSEREER 25kA or 31.5kA (RAEIZL D)
- EASHERRIREL
HA VAT EEE : 325kV
P P 98 T : 140kV
REEAR R : A= AfRELR (ERH#), HE 5

MEFE T 20 TR OREILE AL (RIFRE) K UHPARS 5K
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TR PRI ORI AME A T & DRI & BEER O 5T I LB AR PRIE R A 23 0 > T D,
HREAOBIUIL, GUHIRHI 20T BT OBERR 2 ik D 72D O KA AMEIR T 5 DIc+4
Ths, WIICITR2 NUFEOZ L—2 M- TEY | FFIC :/Tfmﬁ&M5L_ﬁ
HEnhTnwsd, Yry=r FNEKOBEFT OB O@EE, mHTIZIX, 7 b— %22
Loz FET 52 EHF 2615, 7/T/%T%VFZV7®L%ﬂT%\7/ﬁV
ATV Y I NVH R OZEOMDA > B3R T OEEHH D O LSS [ TH D,

TR VNS by U7 MBS O TE OIS E TliX, BAFICHIEE S EE
Thy, BEROWE, —7, W, (=27 ) — Ml SEME) S CRMBICZR D EIT
m%%t%@woLﬂbﬁﬁ%\%E-Ew%m@%%ﬂ#%ﬁﬁﬁ%~bw%éfﬁﬁ
R L CW DTN S D . KO ik 256 1 I3E Y 225 R A5 U 2 02
WD, TRV ENDLT I, BRI BENIER| %w7/T/ﬁﬁﬂ®¢u%L

ﬁﬂ®éa%“%m%¢6ﬁA X, R ORISR (FTE O M7 BURF~DERTOFF AT
ﬁ&@%k ZOM) EHECLZNERD D,

7 7 AEEEAS, Rupa Hitu £17> H ST AR HEIE# TLU-3, TLU-2, T, [F TLU-1, TLU-0
FONTLU-4 £ TEESINDFETH D, 77 B AEKIIEERN 4km TBE X ZHEC R4
flCTh D,

69



B A L RS 7 B S v A 77 A F A UE— b ELHR)

V-5 XFTEtE

|

SEEMETIRAE LB, EEERICLY 70KV ICHE S, AFRBAITORRBEFAFNS 2
[ D TOKV BB CTRMICEBEEIND, Z D 70KV RFITHIE, 7 R BOILEEICE
RINTWDLUT A FARKNFEET L RRFICHHE SN2 BDTH D, K IV-2112F DR
AN B

BUZRT L DIT, by UZREHNLHTCERERIL, U7 A REHT L Ny VY EEFHIC
BV ATE (n#k) THRIND TETH D, PLN 7o R HFNHZHE LI-ERNT X
AUE, by L RERNCR DY MRS I T35 S5 CTH Y, Z i a T AL T
FHET %, (ZMRIXE ; Survey Reconnaissance Jalur Transmisi 70 kV, PLTU Liang - Passo -
Ambon, Augustus 2007)  T-35 k5 L b v L 7 MIBVEEFT O ERFRICOW T, K IV-12
ZZRE TV, 20 T-35 851, BEREEMO 1 B EIEF TH, ~y L7 HEJEE
FTs D OETEMRD Z OREET n Bk rTRE 72 K J WG SN T ud 2 e, KIV-22 12«
Pt & FREIC T 2 12 O DS OF%EH &2 7R T,

— Ambon-Seram

PLTU Piru -
2x3 MW @-I'@' ,—— | Submarine Cable

/
G-F@- / Gl Kairatu

Sistem Transmisi

150/20 kV
_'_l_' I 1
BT Fi3km ' 12 km % 105 km | | 97 km - t E )..l ()
150/70 kV
Gl Masohi PLTA Isal
150/20 kV 2x20 MW

G-I@- | Pi Connection

Seram

Island
PLTU Waai
2x15 MW /_(
\ ]
N
Gl Amkon
70120 K 701201
=750 kV, 240 HAWK
PLTP Tulehu
2x10 MW :
() kV, Kabel Laut Ambon
Island

(Hi 84 ; Wilayah Maluku dan Maluku utara)
BlIV-21 7oA E—t T LR
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Before
Tulehu GPP
Construction
No.1
M Circuit
<
To PLTU Waai
No.2
- -
Circuit
T-48 Tower
A A'
No.2 Circuit

—

To PLTU Waai

Section A- A

=
To Passo S/S

To Passo SIS

Pi Connection

to
Tulehu GPP
No.1
Circuit
<
To PLTU Waai To Passo SIS

No.2

Circuit

No.1 No.2
Circuit ﬁ Circuit

To Tulehu GPP

Sample Drawing for Provision of
Pi Connection at T-35 Tower
to Tulehu Geothermal Power Plant
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7 Befor BREE R A5
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IV-6 o<z baRMEE
IV-6-1 HhBERBEAFEIX b+

HEEIRBIR 2 2 T, RO oD H T Y —ITHEEND,
o XEMOYIHNIEHI SN D E TICPLN IC k> TESN D _REHATHI A k
o BT DO DIRHI - FER IR E L HTEEIRD a2 b
EBRPR L OIS 2 SRR 43R V-9 1R T, BIRIOMmAI= X b, T
FEOHHI 2 2 B L O OEERB 2% IV-10 & % IV-11 I Thosd, £72, SUHEEH]
(B2 LSRR B S D 3 A b &2 3K IV-12 (2T,

FIV-9 HHBAFRME = X b

Xy H H FUFEEE (US$)
SUTINT Ty a
S PRHIEE Rk (ZEpEFHM 2, & o 1) 1,320,000
R B RS HERE CRTHLAR M ) 360,000
FOEPNIEE JEE TFRAKEE TF 480,000
o /) )
STRIEEND [ i
g 373,800
NEERTHE alk
N F 2,533,800
PEHIAA RN - Pl 2,000,000
AEESEIRE - TEERER (4 5U) 21,560,000
TR | -t
T HEE] (6 5Td) 23,100,000
N 46,660,000
@ =t 49,193,800
BTNV T T a
S—— PRAIEME R (RPN 2, 2Tk 1) 1,320,000
A MO R CBrsl R L) 360,000
FTIZPLNIC &
. PEH TH A KB T 480,000
STEMEIND -t
g 373,800
S ETH alk
N 2,533,800
JEHSEAN - 2,000,000
AEPEFHRE - BUHRER (3 51Hh) 16,170,000
L e -~
B HEEl (4 503) 15,400,000
N 33,570,000
woF 36,103,800
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(Unit : US$)

Item

Production well
Ave. Depth: 1,500m (Big hole)
Ave. Drilling Days: 30

Reinjection well

Ave. Depth: 1,500m (Standard hole)

Ave. Drilling Days: 27

1. Rig Hire

a. Drilling cost

*Rig Operation ($30,000/day) 1,080,000 972,000
*Air drilling package 600,000 N/A
b. Rig Move (On location) 240,000 240,000
Sub-total 1,920,000 1,212,000
2. Drilling Services

a. Directional drilling service 360,000 300,000
b. Cementing services 360,000 300,000
c. Mud Log 60,000 50,000
d. Mud Engineering 50,000 40,000
e. Top drive 360,000 300,000
f. H2S Monitoring 50,000 40,000
g. Well logging 90,000 60,000
Sub-total 1,330,000 1,090,000
5. Drilling materials

a. Bit and others 160,000 120,000
b. Casing and accessories 700,000 500,000
c. Well-head and valves 240,000 180,000
d. Mud materials 90,000 75,000
e. Cement and additives 180,000 140,000
f. Fuel and Oil supply 360,000 300,000
g. Drilling consumable-Foreign 90,000 70,000
h. Drilling consumable-Local 20,000 18,000
Sub-total 1,840,000 1,403,000
6. Drilling support

a. Transport (on site) 20,000 15,000
b. Water supply 40,000 30,000
c. Others (Catering, etc.) 60,000 50,000
Sub-total 120,000 95,000
7. Well Testing 180,000 50,000
Grand Total for Drilling US$5,390,000/well US$3,850,000/well

Note; Excluding Rig Mob./Demob.
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Drilling Schedule Drilling Unit Cost
5.39 3.85 2.00 |Mill US$
No. Year P-Well R-Well Rig Mob P-Well R-Well Rig Mob Total
-5 2010 0 0 0 0
-4 2011 0 0 0 0
-3 2012 JICA 0 0 0 0
-2 2013 4 1 1 21.56 3.85 2.00 27.41
-1 2014 5 0 19.25 0 19.25
Initial 4 6 1 21.56 23.1 2.00 46.66
1 2015 0 0 0 0
2 2016 0 0 0 0
3 2017 0 0 0 0
4 2018 0 0 0 0
5 2019 0 0 0 0
6 2020 0 0 0 0
7 2021 0 0 0 0
8 2022 1 1 1 5.39 3.85 2.00 11.24
9 2023 0 0 0 0
10 2024 0 0 0 0
11 2025 0 0 0 0
12 2026 0 0 0 0
13 2027 0 0 0 0
14 2028 1 1 0 3.85 2.00 5.85
15 2029 0 0 0 0
16 2030 0 0 0 0
17 2031 1 1 5.39 0 2.00 7.39
18 2032 0 0 0 0
19 2033 0 0 0 0
20 2034 1 1 0 3.85 2.00 5.85
21 2035 0 0 0 0
22 2036 0 0 0 0
23 2037 0 0 0 0
24 2038 0 0 0 0
25 2039 0 0 0 0
26 2040 1 1 1 5.39 3.85 2.00 11.24
27 2041 0 0 0 0
28 2042 0 0 0 0
29 2043 0 0 0 0
30 2044 0 0 0 0
Total 3 4 5 16.17 15.4 10.00 41.57
Grand Total 7

74



HERA v R 7 A YR 77 A FILAR— bk (EKR)
FIV-6-3 MBI L 22 b (i)

BTN T T a

Drilling Schedule Drilling Unit Cost

5.39 3.85 2.00 |Mill US$

No. Year P-Well R-Well Rig Mob P-Well R-Well Rig Mob Total
-5 2010 0 0 0 0
-4 2011 0 0 0 0
-3 2012 JICA 0 0 0 0
-2 2013 3 2 1 16.17 1.7 2.00 25.87
-1 2014 2 0 7.7 0 7.7
Initial 3 4 1 16.17 154 2.00 33.57
1 2015 0 0 0 0
2 2016 0 0 0 0
3 2017 0 0 0 0
4 2018 0 0 0 0
5 2019 0 0 0 0
6 2020 0 0 0 0
7 2021 1 1 1 5.39 3.85 2.00 11.24
8 2022 0 0 0 0
9 2023 0 0 0 0
10 2024 0 0 0 0
11 2025 0 0 0 0
12 2026 0 0 0 0
13 2027 0 0 0 0
14 2028 0 0 0 0
15 2029 0 0 0 0
16 2030 0 0 0 0
17 2031 1 1 1 5.39 3.85 2.00 11.24
18 2032 0 0 0 0
19 2033 0 0 0 0
20 2034 0 0 0 0
21 2035 0 0 0 0
22 2036 0 0 0 0
23 2037 0 0 0 0
24 2038 0 0 0 0
25 2039 0 0 0 0
26 2040 1 1 1 5.39 3.85 2.00 11.24
27 2041 0 0 0 0
28 2042 0 0 0 0
29 2043 0 0 0 0
30 2044 0 0 0 0
Total 3 3 3 16.17 11.55 6.00 33.72

Grand Total 6
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ITEM UNIT QUANTITY | UNIT PRICE PRICE REMARKS

| PRODUCTION WELL PAD L.S. 1 740,000

-1 Production Pad No.1 m2 7,000 50 350,000 [Size:70m x 100m

-2 [Production Pad No.2 m2 7,000 50 350,000 |Size:70m x 100m

-3 |Cellar nos 4 10,000 40,000 [W2m xD3m xH2m x T0.3

] REINJECTION WELL PAD L.S. 1 580,000

-1 [Reinjection Pad No.1 m2 10,400 50 520,000 [Size:80m x 130m

I-3  [Cellar nos 6 10,000 60,000 [W2m x D3m xH2m x T0.3

1] ACCESS ROAD m 3,000 120 360,000 |Width:5m, Unpaved

\Y WATER LINE m 2,000 240 480,000

\% LAND ACQUISITION L.S. 1 373,800
V-1 |Well Pad m2 29,400 7 205,800 |(7,000 + 7,000 + 10,400) x 1.2
V-2 |Access Road m2 24,000 7 168,000 |8m x 3,000m

GRAND TOTAL 2,533,800 [I+ I+ 1+ IV+V

IV-6-2 HEXRBESLUVEEHRERIX+

5. FEHERK T A K

MG E T L O BB T OB EIZ4 DD — R (F—R1 : VTN T Ty
2 IOMWX2, 7r—R2 : T NT7 T2 20MWX1, 7 —RA3 : XTIV TT vy
2 IOMWX2, BEXOT—R4 : ¥ TNLVT7 T v a2 A 20MWXD) IZOWTEMES -
72

Ny L7 HIBVEE T v = 7~ OMBEFEERT IS K OWHEBH AT O JEak B o AL, B
DT~ RUHBGEERT 3 BHER 7 n Y =7 hOEFEEN—RAZH B L, 7~
Ry BB ERT 3 B Y o V= 7 P ORI PLN O R, o T Ty
T2 20MW X 1 BTk, AEERHITIEIBREES O A T U= g 2007 4F 4 52K, 2009 4 2
A5 T, BRI L2 1,900 FLKW &5, Z OFEFEMBEIC RAP Oz L —
FNOEEN O, X TNT T v v a OGO X MEN 10MW B I2 KD 27—
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(875 US$)
YO WITYYA | YUINITYYa | ATNITIva | BT WITYa
1I0MW X2 | 20MWX1 | 10MWX2 | 20MW X1
FCRS: 8.38 7.94 6.62 6.62
Power Plant: 44.00 42.00 46.00 43.80
FCRS + Power Plant 52.38 49.94 52.62 50.42
KEIAZ R

70KV FEREREEAR~DHK) S km O LEMROEFR A MI03H I KL THDLH, ZD
Pt B OERIT, IMEREEE2 VT . PLNOHCE S THEMBSNDFHE TH D,
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V-7  BEEMREE

K7y = bOEEBIZPLN (PTPLN (Persero) : > KX 7 EHAE &) Th
%, ES AMEHEAIZL D, PLN [FHEREE 2 =7 b (MBGTHIEN], FCRS - Mg
BATOER) ORBESERa YLy b EEMNT 5, PLN [Zasr s o oz %
JC, ey NEMEE - XEF, 2 NI 7 X —OREB I OERN, 2 T A —
OFFF » THER, SREESEOTu Y =7 M aFETT 5,

AKTw Y= FOTERED PLN OEE « #ERFEPIAHNIL, E7ZHMICITRE STV
W, AT LTERESNTWART U ED T~ RUOMBRREREDERHEZSE T
L&, UTDX S REEEEERHNEZ LD,

REME R PLN (PT. PLN Geothermal)
HEARE B2 PLN (PT. PLN Geothermal)

% MBEFE: PLN (FUAYOPLN <A - dbwL 7 X)E)
(Wilayah Maluku & Maluku Utara)

RKhy L7HEGRRE o7 MIRO LI 72 TH - EEBLIOESICLV#ERIND,

TH - X5 G
1) PLN |2 L 55647 L% (MG, Rl S, 7 7+ | PLN HE &4
ZERREER . WHIHAKEREOER, Yu Y7 A ho
KREBUNE)
2)-1 | by LIBREN (3AEN, - 1ETH) OB X O%ER | ES A2
2)-2 |[BMD b~y LT AEFEH - RBICHOIAR L ORER VAR E T AN
3) BRI SR R (FCRS) ORERR AR ET AN
4) wEFE BT DR (M@ BHPART &2 & 1) AR ET/ ANl
5) 70 kV =B L PLN HC. &
6) a YT 4 v TER ES M &k
7) FERBAF A ML OFAEH: (2 4PEH - 11EcH) O#HI | ES F&K
PSERONY

JCA O T v Y =7 MIET 23R ELZZBRL T, ey MEETLREZL 7
NT T2 IIMWX2, 75y 2 20MWXL, #7075 v 2 IOMWX2, 35
FOFETNT T v 2 20MWXL D4 DD —AZDOWTHERK LTz, ZOERKRTIEY 7 v
772 I0MWX2 D —2AD7ay =y MEETRZM IV-23 IZ5E (1R GELET
60 m H), o, 7Vl FOTX LT RWERE BT PLN OBWEEZZE L
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OVERALL PROJECT SCHEDULE - TULEHU GEOTHERMAL POWER PLANT PROJECT (2 x 10 MW Double Flash)| | 1st Year I 2nd Year 3rd Year 4th Year 5th Year 6th Year 7th Year
months| | [ [ [ [ [ [ [a] 2 3[ 4] s[ 6 7] 8] o[10[11[12|13[14[15[16] 17| 18] 19] 20] 21] 22] 23] 24| 25] 26] 27] 28] 29] 30] 31] 32] 33[ 34] 35] 36| 37 38[ 39] 40[ 41] 42[ 43] 44[ 45] 46] 47] 48 49] 50] 51] 52| 53] 54] 55 56| 57] 58] 59] 60| 61] 62] 63] 64] 65[ 66] 67] 68] 69] 70[ 71] 72| 73] 74 75] 76|
(STANDARD SCHEDULE)| 2011 2012 2013 2014 2015 2016 2017
Activities months 6] 7] 8] o[10[11[12] 1] 2] 3| 4] 5] 6] 7] 8| o[10[11[12 1] 2] 3] 4] 5| 6] 7] 8] o[1o[11[12| 1] 2[ 3] 4] 5] 6| 7| 8] 9[10[1]12] 1] 2| 3| 4 5] 6] 7| 8| o[10]11[12[ 1| 2] 3] 4] 5] 6] 7] 8] o[10[11[12] 1] 2| 3] 4] 5] 6| 7| 8] 9[10[11[12
Pledge of JICA E/S Loan eport of ICASWdy [ | | | [ | |
Exchange of Notes (E/N) for Geothermal Development Promotion Loan comprising Tulehu Geothermal PP Project LT
ning of JICA Loan Agreement (L/A) 1 L/A for JICA Project Loan
Subsidiary Loan Agreement (SLA) SLA for JICA E/S Loan 'SLA for JICA Project Loan
ADVANCE WORK BY PLN (PLN FINANCE) Lot 3 il
1 Production Well Pad No. TLU-0 2010/09-2012/03| 18.0 [
(1) _Land Acquisition 2010/09-2011/03| 1.
(2) _Selection of Drilling Contractor 2010/09-2010/10] L. TULEHU GEOTHERMAL POWER PLANT PROJECT N
(3)_Access Road C¢ i 2010/09-2010/11| 2! [l
(4)__Site Preparation 2010/09-2010/12] 3.
(5) _Drilling Rig Installation 2010/10-2010/11] 1. OVERALL PROJECT SCHEDULE N
(6) Well Drilling (Well No. TLU-01) 2010/12-2011/07} Xl I | [
(7)_ Well Production Test (Vertical -
O Reaijab df Gontms e Frpeites . (STANDARD SCHEDULE) H
(9 Resource Evaluation X [
2 Production Well Pad No. TLU-1
()_Land Acquisition, Access Road Construction and Site Preparation 60 (2x 10 MW, DOUBLE FLASH) 0
3 Production Well Pad No. TLU-2 L
(1) Land Access Road C and Site Prep: 6.0 [
4 Reinjection Well Pad No. TLU-3 L
@ Land ition, Access Road C ion and Site Preparati 6.0
5 Power Plant
(1) _Land Acquisition, Access Road Construction
(2) _Site Preparation
(3)_Water Supply and Electrical Supply Work
6 _Sirimau Ambon Substation Construction (Out of Tulehu GPP Scope)
7 _Passo Substation Construction (Out of Tulehu GPP Scope)
8 Waai Coal Fired Power Plant Construction (Out of Tulehu GPP Scope) 26.0
9 70kV Transmission Line Construction (Out of Tulehu GPP Scope) L1 Data for Plant
(1) _Sirimau Ambon S/S - Passo S/S. (Out of Tulehu GPP Scope) T T T rT |+ L Design
(2) _Passo SIS - (Tulehu GPP) - Waai CTPP (Out of Tulehu GPP Scope) i =
10 Meteorological Observation at Tulehu GPP Project Site 24.0 e specified in B/D
PRE-CONSTRUCTION STAGE
1 Selection of Consultant for Engineering Services 105
(1) _Preparation of Short List, TOR and Letter of Invtation 2.0
(2)_Concurrence with Documents by JICA 10
(3)_Requesting and Proposal Submission 2.0
(4)_Evaluation of Technical Proposal and JICA C 2.0
(5) _Ewaluation of Financial Proposal and JICA Concurrence 10
(6) _Contract Negotiation, PLN Approval & Signing 2.0
@ _C with Contract by JICA 05
2 _Selection of Well Drilling/Testing Contractor and EPC Contractor (FCRS & Power Plant) Ic8 Lot1| 17.0
(1) _Review of Previous Study including FS with E/S Consultant Assistance 50
(2) _Design and Engineering - Preparation of Project Design Report (incl. Well Drilling Plan) with E/S Consultant Assistance 8.0
@) paration of Pre-Q ion Documents with E/S Consultant Assistance 25
(4)_Concurrence with P/Q Documents (by JICA) with E/S Consultant Assistance 05
(5) _PIQ Announcement and P/Q Application Submission by Prospective Bidders with E/S Consultant Assistance 15
(6) _Evaluation of P/Q Application with E/S Consultant Assistance 15
(7)_Concurrence with P/Q Evaluation Report (by JICA) with E/S Consultant Assistance 05
(8) _Preparation of Tender Documents and PLN Approval with E/S Consultant Assistance 4.0
© C with Tender Documents (by JICA) with E/S Consultant Assistance 05
(10) Tender Period (Well Drilling/Testing and EPC of FCRS and P/P) with E/S Consultant Assistance 3.0
(11) _Evaluation of Tender (Technical) and PLN Approval with E/S Consuitant Assistance 2.0
(12) C with Technical Evaluation Results (by JICA) with E/S Consultant Assistance 1.0
(13) Evaluation of Tender Price and PLN Approval with E/S Consultant Assistance 10
(14) Concurrence with Price Evaluation Results (by JICA) with E/S Consultant Assistance 05
(15) Contract iation, PLN Approval and Signing with E/S Consultant Assistance 15
(16) C with Well Drilling/Testing Contract and EPC Contract (by JICA) with E/S Consultant Assistance 05
(17)_LIC Opening by PLN 10
CONSTRUCTION STAGE
1 Engineering Services by Consultant (Construction Stage and Warranty Period) Lot1| 60.0
@ enices for EPC (FCRS and P/P) Contract Work (for Construction Stage) 29
(2) _Engineering Senices for EPC (FCRS and P/P) Contract Work (for Warranty Period) 181
(3)_Engineering Senvces for Well Drilling/Testing Contract Work of Lot 2 & Lot 4 53.
(@) envices for Well Drilling/Testing Contract Work of Lot 5 29,
2 Well Drilling and Testing (JICAE/S loan, Contracted by PLN, with Assistance of E/S Consultant) LCB Lot2| 18.0
(1) _Selection of Drilling Contractor by PLN 2 11
(2) _Rig Mobilization by PLN 3. T T T
(3)_Exploratory (Production) Well Drilling (3 Wells) by PLN with Advisory Senices of E/S Consultant 4. Steam bat EPC
(4)_Reinjection Well Drilling (1 Well) by PLN with Advisory Senices of E/S Consultant 1 eam Data Contract
(5) _Well Production Test (Vertical) by PLN with Advisory Senices of E/S Consultant 1 | for Plant FCRS & PP
(6) Analysis of Field Potential by PLN with Assistance of E/S Consultant 1 [ T11Pesion
(7) _Construction of Testing Facilities (Silencer, Separator, Pipeline, etc.) by PLN with Aduisory Senvices of E/S Consultant 3 | 1 No. of Wells AN
(8) _Well Production Test (Horizontal) by PLN with Aduisory Services of E/S Consultant EX | not sufficient 1T 11
(9)_Resource Evaluation by PLN with Assistance of E/S Consultant 3.
2 Well Drilling and Testing (JICA Construction loan, with Assistant of E/S Consultant) IcB Lot5] 295 T 17
(1) _Selection of Drilling Contractor through ICB (P/Q, Bidding, Contracting) by PLN with E/S Consultant Assistance 14. et .
2)_Rig Mob ] by PLN with E/S Consultant Assistance 3 B e EB Poen T T T 1T
3)__Production Well Drilling (0 Well) by PLN with E/S Consultant Assistance 0. 155 months: PQ Application
") _Reinjection Well Drilling (3 Wells) by PLN with E/S Consultant Assistance 4. 1.5 months: PQ Applicati i
5)_ Well Production Tests by PLN with E/S Consultant Assistance 4. 0.5 months: PQ Evaluatlon JICA Conourrenee
"(6) _Resource Evaluation by PLN with E/S Consultant Assistance 4.0
4-1 FCRS Construction Lot6| 230 H Steam |
1) Design, Fabrication, Shop Inspection and Delivery of Equipment and Materials ]
— Supply
2) _ Civil Work . | Start
3) _Erection, Installation of Equipment and Materials 10,1 : Bl on T T
"4) _ Commissioning . 0.5 month: Bid JIGA
4-2 Geothermal Power Plant Construction Lot 6| 29.0 1.5 month: Contract Negotiation
1) _Site Preparation (Tc ical Suney, Soil fon, Slope Protection, etc.) X 0:3{monthciCotractJICAlConcurence)
2) _Foundation, Concrete Structure, Buildings, and Roads 14. LO[moth]L70]Osening) 11
"(3) _Design, Manufacturing, Shop Inspection and Delivery of Equipment and Materials 17 10 months: o Total Perlod
4) _Erection, of Equipment and Materials (Unit 1) 104
5) _Commissioning (Unit 1) 3. 14.0 months: Total Period (* parallel progress)
6) _Erection, Installation of Equipment and Materials (Unit 2) 104
) __C ing (Unit 2) 3.
POST CONSTRUCTION STAGE
Warranty Period 18.0
T)__FCRS 12.0
"2 Power Plant Unit 1 12.0
"(3) _Power Plant Unit 2 12.0
|EXPLORATORY WELL DRILLING FOR ANOTHER DEVELOPMENT FIELD (Contracted by PLN) Lce Lot 4]
Exploratory Well Drilling and Testing in the Future Development Site (with Assistance of E/S Consultant) 17.0
1) _Selection of Drilling Contractor by PLN 4.0
2) _Rig Mobilizati by PLN
(3) _Exploratory Well Drilling (2 Wells) - (by PLN with Drilling Adwisory Service of E/S Consultant)
(4)_Reinjection Well Drilling (1 Well) - (by PLN with Drilling Advisory Senvice of E/S Consdltant)
5) _Well Production Test (Vertical) - (by PLN with Testing Advisory Senvice of E/S Consultant) -
6) _Analysis of Geothermal Field Potential - (by PLN with Assistance of E/S Consultant) 1
"(7)__Construction of Testing facilities (Silencer, Separator, Pipeline, etc.) - (by PLN with Testing Advisory Senice of E/S Consultant) 2.
"(8) _ Well Production Test (Horizontal) - (by PLN with Testing Aduisory Service of E/S Consultant) EX
"(9)__Resource Evaluation - (by PLN with Assistance of E/S Consultant) 3.0

IV-23 vyl NEMAZF Y a—v (X777 T v 2 IOMWX2) — PERETRE
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OVERALL PROJECT SCHEDULE - TULEHU GEOTHERMAL POWER PLANT PROJECT 2 x 10 MW Double Flash 1st Year 2nd Year 3rd Year | 4th Year 5th Year 6th Year | 7th vear
months| [ [ T T T T [ [ 3] 2[ 3] 4] 5| 6] 7] 8 o[10[11]12|13]14[15[16[17]18]19] 20] 21] 22[ 23] 24| 25] 26] 27] 28] 29] 30[ 31] 32] 33] 34] 35] 36| 37] 38[ 39] 40] 41] 42] 43] 44] as] 46] 47] 48] 49] 50] 51] 52[ 53] 54] 55] 56] 57| 58] 59] 60| 61] 62] 63 64] 65] 66] 67] 68] 69] 70] 71] 72 73] 74[ 75[ 76
ACCELERATED TARGET SCHEDULE)] 2011 2012 2013 2014 2015 2016 2017
Activties months 1] 2] 3] 4] s[ e[ 7] 8] o[to[1a[12[ 1| 2] 3] 4] 5| 6| 7| 8 o[i0[ix[12| 1| 2[ 3] 4] 5] 6] 7] 8| o[xo[11]12[ 1] 2| 3| 4 5 6] 7] 8] 9|10 1a|12[ 1] 2] 3] 4] 5[ 6| 7| 8| o[a0[1x[12| 1| 2| 3] 4] 5] 6] 7] 8| 9| 10[11[12|
Pledge of JICA E/S Loan eport of JICA Study | | [ 1
[Exchange of Notes E/N) for Development Promotion Loan comprising Tulehu Geothermal PP Project [ 1T
Signing of JICA Loan Agreement (L/A) /A for JICA Project Loan
Subsidiary Loan Agreement (SLA) r JICA E/S Loan SLA for JICA Project Loan
ADVANCE WORK BY PLN (PLN FINANCE) Lot 3| 1]
1 Production Well Pad No. TLU-0 2010/09-2012/03| 18.0 Ll
(1) _Land Acquisition 2010/09-2011/03 1.
(2) _Selection of Drilling Contractor 2010/09-2010/10] 1. TULEHU GEOTHERMAL POWER PLANT PROJECT ]
(3) _Access Road Construction 2010/09-2010/11 ]
(4) _Site Preparation 2010/09-2010/12 3.
(5) _Drilling Rig 2010/10-2010/11] 1 OVERALL PROJECT SCHEDULE (]
(6) _Exploratory Well Drilling (Well No. TLU-01) 2010/12-2011/07| 8.0 ||| ]
(7) _Well Production Test (Vertical) K
(8) _Analysis of Geothermal Field Properties . (ACCELERATED TARGET SCHEDULE) 0
(9) _Resource Evaluation X M
2 Production Well Pad No. TLU-1
(1)__Land Acquisition, Access Road Construction and Site Preparation 60 (2x 10 MW, DOUBLE FLASH) N
3 _Production Well Pad No. TLU-2 L]
(1) Land Acquisition, Access Road C and Site Prep 6.0
4 Reinjection Well Pad No. TLU-3 L]
(1) _Land Acquisition, Access Road Construction and Site Preparation 6.0
5 Power Plant
(1) _Land Acquisition, Access Road Construction
(2) _Site Preparation
(3)Water Supply and Electrical Supply Work
6_Sirimau Ambon Substation Construction (Out of Tulehu GPP Scope)
7 _Passo Substation Construction (Out of Tulehu GPP Scope) .
8 Waai Coal Fired Power Plant Construction (Out of Tulehu GPP Scope) 26.0 || Meteorological
9_70kV Transmission Line Construction (Out of Tulehu GPP Scope) = Data for Plant
(1) _Sifimau Ambon S/S - Passo S/S (Out of Tulehu GPP Scope) T T Il — = Design
(2) _Passo SIS - (Tulehu GPP) - Waai CTPP (Out of Tulehu GPP Scope) =
10 Meteorological Observation at Tulehu GPP Project Site 24.0 pecified in B/D
PRE-CONSTRUCTION STAGE 0.5/1.5[2.5|3.5/4.5/5.5 6.5/ 7.5] 8.5/ 9.5] 105
1 Selection of Consultant for Engineering Services 105
(1) _Preparation of Short List, TOR and Letter of Invitation by PLN 2.
Concurrence with Documents by JICA by PLN 1. |
(3)_Requesting and Proposal issi by PLN 2.
(4) _Evaluation of Technical Proposal and JICA Ct by PLN 2.
(5) _Evaluation of Financial Proposal and JICA Concurrence by PLN 1.
(6) Contract ion, PLN Approval & Signing by PLN 2.
(GRS with Contract by JICA by PLN 05
2 Selection of Well Drilling/Testing Contractor and EPC Contractor (FCRS & Power Plant) IcB Lot1| 17.0
(1) _Review of Previous Study including FS with E/S Consultant Assistance 5.
(2) _Design and Engineering - Preparation of Project Design Report (incl. Well Drilling Plan) with E/S Consultant Assistance 8.
(3) _Preparation of Pre-Qualification Documents with E/S Consultant Assistance 1
(4)_Concurrence with P/Q Documents (by JICA) with E/S Consultant Assistance 0.
5) PIQ and P/Q Appl ission by e Bidders with E/S Consultant Assistance 1.
(6) _Evaluation of P/Q Application with E/S Consultant Assistance 1
(7) _Concurrence with P/Q Evaluation Report (by JICA) with E/S Consultant Assistance 0.
(8) _Preparation of Tender Documents and PLN Approval with E/S Consultant Assistance 4,
© C with Tender Documents (by JICA) with E/S Consultant Assistance 0. R of
(10) Tender Period (Well Drilling/Testing and EPC of FCRS and P/P) with E/S Consultant Assistance EX
(11) Evaluation of Tender (Technical) and PLN Approval with E/S Consultant Assistance 1 b Plan
(12) Concurrence with Technical Evaluation Results (by JICA) with E/S Consultant Assistance 0.
(13)_Evaluation of Tender Price and PLN Approval with E/S Consultant Assistance 1.
14) C with Price Evaluation Results (by JICA) with E/S Consultant Assistance 0.
15) _Contract Negotiation, PLN Approval and Signing with E/S Consultant Assistance 1
16) C: with Well Drilling/Testing Contract and EPC Contract (by JICA) with E/S Consultant Assistance 0.
17)_LIC Opening by PLN 1.
CONSTRUCTION STAGE
1 Engineering Services by Consultant (Construction Stage and Warranty Period) Lot1| 55.0
1) _Engineering Senvices for EPC (FCRS and P/P) Contract Work (for C; Stage) 25,
2) Senvices for EPC (FCRS and P/P) Contract Work (for Warranty Period) 181 T T T T T T
3) _Engineering Senvices for Well Drilling/Testing Contract Work of Lot 2 & Lot 4 (for Construction Stage) 5.
(@) _Engineering Services for Well Drilling/Testing Contract Work of Lot 5 295
2 Well Drilling and Testing (JICAE/S loan, Contracted by PLN, with Assistance of E/S Consultant) LCB Lot2| 18.0
T1) _Selection of Drilling Contractor by PLN 4.0 |
(2)_Rig Mobil: by PLN 3.0 I
"3) _Exploratory (Production) Well Drilling (3 Wells) by PLN with Advisory Senices of E/S Consultant 4. Steam Dat EPC
"@) _Reinjection Well Drilling (1 Well) by PLN with Advisory Senvices of E/S Consultant X eam Data Contract
5)_Well Production Test (Vertical) by PLN with Advisory Senices of E/S Consultant X I for Plant FCRS & PP
"6) _Analysis of Geothermal Field Potential by PLN with Assistance of E/S Consultant X I Design
7) _ C of Testing Facilities (Silencer, Separator, Pipeline, etc.) by PLN with Advisory Senices of E/S Consultant . | If No. of Wells T 1T T 11
"(8)_ Well Production Test (Horizontal) by PLN with Advisory Senvces of E/S Consultant X | not sufficient |
") _Resource Evaluation by PLN with Assistance of E/S Consultant X 1
3_Well Drilling and Testing (JICA Construction loan, with Assistant of E/S Consultant) IcB Lot5] 29.5 T 11
1) _Selection of Drilling Contractor through ICB (P/Q, Bidding, Contracting) by PLN with E/S Consultant Assistance 14.0 5 monthe: PQ Doos —
2) _Rig Mobilization by PLN with E/S Consultant Assistance EX 0.5 months: PQ Docs JICA T
3) _Production Well Driling (0 Well) y PLN vith E/S Consultant Assistance X 1.5 months: PQ Application
() _Reinjection Well Drilling (3 Wells) y PLN with E/S Consultant Assistance X 1.5 month i
'gs) Well Production Tests 'y PLN with E/S Consultant Assistance X 0.5 months: PQ Evaluation JICA Conourrenoe
(6) _Resource Evaluation y PLN with E/S Consultant Assistance =
4-1 FCRS Construction Lot § [RLm AR o] !
1) _Design, Fabrication, Shop Inspection and Delivery of Equipment and Materials X #2.5 months: [~ Steam
"2) il Work . 2.0 months: Bidding Pariod (ICB) Supply
| "3 Erection, Installation of Equipment and Materials 10. 2.0 month Evaluation T 11 [ Stert
"(a)__Commissioning X 0.5 month: Bid Evaluation JIGA Conourrence
4-2 Geothermal Power Plant Construction Lot6| 25.0 ": "‘°"::f g°":"‘: ":l‘c‘: ation
1) _site Prep @ Suney, Soil ion, Siope Protection, etc.) 8. 10 month: LG Oponing
(2) _Foundation, Concrete Structure, Buildings, and Roads 14
(3) _Design, Manufacturing, Shop Inspection and Delivery of Equipment and Materials 17 10 months: Biding/Contracting Total Period
"(4)_Erection, Installation of Equipment and Materials (Unit 1) 7.
5) _Commi (Unit 1) 3 14.0 months: Total Period (+ parallel progress)
(6) _Erection, ion of Equipment and Materials (Unit 2) 7.0
"(7)__Commissioning (Unit 2) 30
POST CONSTRUCTION STAGE
Warranty Period 18.0
1) _FCRS 12.0
Power Plant Unit 1 12.0
(3) _Power Plant Unit 2 12.0
|EXPLORATORY WELL DRILLING FOR ANOTHER DEVELOPMENT FIELD (Contracted by PLN) LCB Lot 4]
Exploratory Well Drilling and Testing in the Future Development Site (with Assistance of E/S Ci ) 17.0
") _Selection of Drilling Contractor by PLN 4.
"(2) _Rig Mobilization by PLN
(3) _Exploratory Well Drilling (2 Wells) - (by PLN with Drilling Advisory Senice of E/S Consultant)
"(4)_Reinjection Well Drilling (1 Well) - (by PLN with Drilling Advisory Senice of E/S Consultant)
(5) _Well Production Test (Vertical) - (by PLN with Testing Advisory Senice of E/S Consultant) -
(6) _Analysis of Geothermal Field Potential - (by PLN with Assistance of E/S Consultant) 1.
"(7)__Construction of Testing facilities (Silencer, Separator, Pipeline, etc.) - (by PLN with Testing Advisory Senice of E/S Consultant) 2.
"(8)_ Well Production Test (Horizontal) - (by PLN with Testing Advisory Service of E/S Consultant) EX
"(9)_Resource Evaluation - (by PLN with Assistance of E/S Consultant) 3.

IV-24 7Pz NEAZY 2a—1 (BFTLVT7T v 2 I0MWX2) —HEETHE  (Accelerated Target Schedule)
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IV-8 FEMROHER
IV-8-1 &% - BAF§EE(M

IOMW X2, 20MW X1, Y >IN T Ty al AT ZTNVTTvvalldTOENEN
WZoWnWTr7uevxeZ haAbaERELE (R IV-14), XTIV T Ty av AT NIV T
NTTyyabf LT, 77 NEODITETEME2D08, X7 V7T v 23K
ENEHNMERT DT OMEL SNDEHFORKEN DL (XTNVT Ty va: A
AR, BILIHOARITH L, oI NT7Tya  AFEHFIAK, B4R, BERMICT
DY/ haArRE LTI, F7NVT7T vy 2 20MWXL a2 MYICHEFIE 725,

FIV-14 7Pz baA MR

Unit: Million US$ Single Flash Double Flash
Item 10x 2 20x 1 10 x 2 20 x1

1 Project Up Stream Works

1.1 Access Road/Civil Works (PLN portion) 2.53 2.53 2.53 2.53
1.2 Well drilling 46.66 46.66 | 33.57 33.57
Subtotal 49.19 49.19 36.10 36.10

2 Project Down Stream Works

2.1 Power Plant 44.00 42.00 | 46.00 43.80

2.2 FCRS 8.38 7.94 6.62 6.62

2.3 Connecting T/L (PLN) 0.30 0.30 0.30 0.30
Subtotal 52.68 50.24 | 52.92 50.72

3 Total Project Cost 101.87 99.43 | 89.02 86.82
4 Administration Cost 4.07 3.98 3.56 3.47
5 Consulting Fee 10.51 10.51 | 10.51 10.51

6 Contingencies

6.1 Price Conti. (FC:1.6%, LC:7.9%) 14.71 14.37 | 13.51 13.16

6.2 Physical Conti. 6.04 5.93 5.39 5.26
Subtotal 20.75 20.30 | 18.90 18.42

7 Grand Total 137.20 | 134.22 | 121.99 119.22

8 Implementation

9.1 PLN Equity 25.82 25.28 | 22.96 22.45

9.2 JICA Project Loan, (less than 85%) 99.21 96.77 | 86.86 84.60

9.3 JICA Consultant Loan, 100% 12.17 12.17 | 12.17 12.17

Total 137.20 134.22 |1 121.99 119.22

Yen equivalent (Million Yen)

9.1 PLN Equity 2,053 2,010/ 1,825 1,785

9.2 JICA Project Loan, (less than 85%) 7,887 7,693 6,905 6,725

9.3 JICA Consultant Loan, 100% 968 968 968 968

Total 10,907 10,670 9,698 9,478

9 IDC+Commitment Charge 1.19 1.16 1.13 1.10
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— Z2EBNT, ey MNIMBE

,—-—./4

TRATH

KELKETDH LWV IEEMNMEOLNT (R IV-15 5
B MBI BNThH, YN T T a VTN T T v oDk ?R?Wrﬂﬁé’]
WMBERICARITHD Z LR ENT,

ETHY,

ICOWTHRRGE - MRl &2 T o7z, Y IV T7 T v a IIMWX2 D47
PLN 7 > 7R X5 DM BRI %

M), 7rv=r MREHOBAMMEND

FIV-15 oy =7 MRE. BEIHtiRiE R

(& —2R)

Economic and Financial Evaluation Summary

Single F 10 MW x 2

Single F 20 MW x 1

Double F 10 MW x 2

Double F 20 MW x 1

Saving and Reduction Effects
1 Annual Fuel Saving Volume
2 Annual Fuel Saving Amount
3 Subsidy Reduction

41.31 Millllit
29.56 MM$
19.97 MM$

41.31 Millllit
29.56 MM$
20.34 MM$

41.31 Millllit
29.56 MM$
22.33 MM$

41.31 Mill/lit
29.56 MM$
22.66 MM$

Economic Evaluation
1 EIRR to diesel fuel oil saving
2 EIRR to subsidy reduction
3 EIRR to willingness to pay at 2500 Rp/kWh
4 EIRR to 15 MW x 2 Coal-fired

19.64% >12%
13.42% >12%
17.47% >12%
10.52% <12%

19.98% >12%
13.96% >12%
17.78% >12%
10.94% >12%

22.18% >12%
17.17% >12%
19.61% >12%
13.51% >12%

22.57% >12%
17.76% >12%
19.97% >12%
14.06% >12%

Financial Evaluation
1 LEC at PP outlet (House service ratio at 5%)
2 LEC at Sending end (System loss at 10%)
3 WACC
4 FIRR at actual selling price at 7.93 cent/kWh
5 Project FIRR at LEC at sending end
6 Equity FIRR at LEC at sending end

14.89 cent/kWh

16.55 cent/kWh

2.56%

2.35% <2.56%

8.90% >2.56%
30.46% >12%

14.63 cent/kWh

16.26 cent/kWh

2.56%

2.48% <2.56%

8.90% >2.56%
30.43% >12%

13.23 cent/kWh

14.70 cent/kWh

2.56%

3.27% >2.56%

8.85% >2.56%
29.55% >12%

12.99 cent/kWh

14.44 cent/kWh

2.56%

3.41% >2.56%

8.86% >2.56%
29.53% >12%

HT)NT T2 10 MW X2 D7 — AT

T —RTBWT, EEmIC

BOTRANHEMN STV 5 EI515 12%% VWi 5E

BT 2 FE B F A

i e 2 B4 V=25 (2R,

B 2R EFAMIZEIR, PLN O -)58 8 HAfl
7.53cent/kWh % E[E]% 13.8cent/kWh & 725708, ZiUiE, 14 > KX T OFBESIBIFEEHHEIC

Thh, AFav=r M

JCADY 7 ha— 2T, ERENALAZLEZEZEL, A7V FOMESE K

3.0% DEG|RIZCRERMEZ KDO-HE. 6.93cent/kWh & 720 |

i,

PLN D15

SEEHAMA TEY ZHOMEE A BT L TWAB VAT ATHHZ L EEETS L
MBI R 2 Ta =7 Fenix b,

HTINT T2 I0MW X2 DAr—A
DIFESE ST HT DOFE R % X IV-26 127”7,

A2 MR 30%HE KR L THRB FIRR 1L 6%EB2 DGR LT,

e ds . B | kS RO T B OA

ICBWT, uey=7 b2 X MI%T 5 FIRR
ZOBEDFIRRIZWERY, Y=y o

A7 uye s Fax hoK16%E LD Enb,

Tayvel MIRTRTOHEEMGEHT D LR EHTEZHE. X—AD 115 55
Rz L, 97 B Rb, R=Z2DK) 84% L7 b L W IHfER 7o (K IV-27T &

R
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LEC at sending end LEC at PP outlet
Dis Rate | LECS | ProfFIRR |Eqty FIRR Dis Rate | LEC, $ | ProFIRR |Eqty FIRR LEC
12.00%| 0138 9.01%| 29.24%) 12.00%|  0.124| 9.01%| 29.24% 0240
3.00%|  0.069 2.5%| #DIV/0! 3.00%|  0.062 2.5%| #DIV/0! 0.230
4.00%] 0075 3.4%]| #DIV/0! 4.00%| 0068 3.4%| #DIV/0! 0220
5.00%| 0082 4.2%[ #DIV/0! 5.00%|  0.074 4.2%| #DIV/0! 0210
6.00%|  0.089 4.9%[ #DIV/0! 6.00%|  0.080 4.9%| #DIV/0! 0.200
7.00%| 0007 5.7%] #NUM! 7.00%| __ 0.087 5.7%| #NUM! 0.190
8.00%| 0105 6.4% 8.5% 8.00%| _ 0.094 6.4%) 8.5% 0.180
9.00%| 0113 7%  20.8% 9.00%|  0.102 7% 208% . 0170 /”
10.00%|  0.121 7.8%|  24.3% 1000%|  0.109 7.8%|  243% 5 0160 A
11.00%|  0.130 8.4%|  26.9% 11.00%| 0417 8.4%|  26.9% g 0150 p%a T ——tLecat
12.00% 0.138 9.0% 29.2% 12.00% 0.124 9.0% 29.2% 0.140 A sending
13.00% 0.147 9.6%|  31.3%) 13.00% 0.133 9.6%|  31.3% 0130 Pl end
14.00%| 0156  102%|  33.2%) 14.00%]  0141]  102%|  332% 0.120 pud LECat
15.00%]  0.165|  10.7%| _ 35.0%) 1500%] 0149  107%|  35.0% 0.110 7 PP
16.00%| _ 0.174]  11.2%| _ 36.6%) 16.00%| 0157  112%| _ 366% g;gg pZd Outlet
0.080 /
0.070 —-'l
3% 3% 4% 5% 6% 6% 7% 8% 8% 9% 10%10%11%11%
Discount Rate

IV-25 X T )T T w2 AT A 10MW X 2 O3 B 3% ik 5

Project Cost Sensitivity

Project Co|Pro FIRR [Eqty FIRR
100% 9.0% 29.2% Sensitivity to Project Cost
120% 6.6% 22.4% 35.0%
118% 6.8% 22.8%
116% 6.9% 23.2% 30.0%
114% 7.0% 23.6%
112% 7.2% 24.0% 25.0% -
110% 7.3% 24.4% 20.0%
108% 7.5% 24.9% g U7
106% 7.6% 25.3% = o
104% 78%  258% 1o —* ProjectFIRR
102% 7.9% 26.2% 10.0% Equity FIRR
100% 8.1% 26.7%
98% 8.3% 27.2% 5.0%
96% 8.5% 27.7% 0.0%
94% 8.6% 28.2% XX R R LR R RRER
92% 8.8% 28.7% §§§§§§§§§§§$3§883£§5%8
90% 9.0% 29.2%
88% 9.2% 29.8% Percent of Total Project Cost
86% 9.4% 30.3%
84% 9.6% 30.9%
82% 9.8% 31.5%
80% 10.1% 32.1%

IV-26 7uy=7 k2 A MIBIT 5 FIRR RS fRATHRE

Financial Evaluation With Contingencies Without Contingencies
1 Levelized Energy Cost at PP outlet (House service ratio at 5%) 12.45 cent/kwh 10.89 cent/kwWh
2 Levelized Energy Cost at Sending end (System loss at 10%) 13.84 cent/kWh 12.10 cent/kWh
3 WACC 2.98% 2.96%
4 FIRR at actual selling price at 7.53 cent/kWh 3.34% >2.98% 4.44% >2.96%
5 Project FIRR at LEC at sending end 9.01% >2.98% 9.10% >2.96%
6 Equity FIRR at LEC at sending end 29.24% >12% 29.22% >12%

IV-27 TliiZ 7 LOSGEORFEMGIHE (X777 v =2 1I0MW X2 DE)
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V REHKER

V-1  HEAUBLMMERIRH
V-1-1  EIA B X VIREHFEA

REEERICESEARAT 0V 27 FORE~AXAIA VN T T URBE=Z Y T 7T
> (UKL/UPL) MER SN TN D, AREDERIZHT-> T, UKLIUPL DL E 2 —%17->
el 2 A, FricHERITRIE S ho 7,

YERE & 4072 UKL/UPL 13X, 5B\ OFER, o~ 7 MY /I L0 &G S Tu2 (Approval
letter N0.660.21/PLH-111/2010, 12 March 2010).

V-1-2 (RS

ZVFIZENTHEDFRIEIC X HERGHS2Y 2010 42 10 A 1 BIZBfgS iz, A7 m
TV FNOERNEKOERRIFIZE T 2 EREERESW TN S, FEROBEN
Boid e bt RNz, Fo, FEFIIEROERARIMEISHRF L, #HE
REPATT Y =7 MIRBLTWS EDOFARZR SN, 5% by L7FIZBWTHIE
RSN ERIND TETH D

V-2  #HRRE
V-2-1 RO

7u Y=y FERTEMIIRFAOBHE TH Y | (EROBEDOLET /2,
V-2-2  DHER. EERKE

Tn Y=y I TE IS D BRIERC S RIE D BRI R S 70,
V-2-3  HKBEDRE

1. BuaAd 7oy LR EO g
K7Vl MIT 4 —BARETO - HORBERL L CHBESRETT+BZT5
LOTHY, v FEEMLZWEASICIE., LTOZ ERTEINS,
- F o — PR EITEOBBREMEOWEN T X 2N, BEERNEITT 5,

C BARRDIZOICT 4 — B REERBOERCA RN FEEIFTORERLEZ LI,
FHIOPEEE, SPM, NOx, SOx, EHF/KFEOREIC L W EROAETERE N E(L T
%)o
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FEBIHBETIRE LV VI N T Ty v aBI T TINT Ty v al AT AORE
REBBI LIRSV TNV T Ty a v AT AR TE TN T Ty a2V AT LD
E 9 NEBREAMIN/NSWNE NI FER L e o Tz,

V-3 BRESE
V-3-1 RERX

Tuvxs FNERTEMT. EoER - BEESNEICED DIV RERNICAE L T
R, TaYe s NEETERMOEFIALE T HREKIL. e Y NERTEMNS
2km UL FEEN TR Y . Ta v e 7 FERIC XL D EEITEE S,

V-3-2  HKEEZR

Tu Y=y FEETEMELICIL, AP, EAEEOREAMDOAER - AF IR
NTWe, 7uv=y FIETEMITEAR - EHBIOCS T Y HRTHY . AFRMND
STEHRMEDRWEREEICH D, ry = FOFEMIC K 2EEY LR ~DOREITNS
WwWeEZLND,

V-4 EBHERE
V-4-1  H,S

O A7mrV=7 MIHEERBICHY | FFEEE L EH T HeS OF A ATRER 7T — 2 3

TEAE L2 0N,
@ i, HBEEEFTO HaS | %ﬂ%#%§%77ymiwkﬁmﬁm5n\kﬁ
ﬁf#ﬁ%%éhéo_@;aﬁ@ Iz FE A EDOBE HeS O HIEE 4

IR T2 2 N TE 5D, Ljnbﬁ#E>*%*@rmeﬁ%ﬁfi IZ HeS D
?fz?&‘/ Sal—yvarREiRFERETFEEL T, TONEEZHERTILEND D,

V-4-2 EBRE

B L~ L DN, B ORISR G (777 > MR T & #7555 700m) (2880 T 53dB,
ﬁ%%(ﬂ@%ﬂ%ﬁl@m)h%WT4MBT%D\ER%@5MB
(Kep.48/MenLH/11/1996) #ii/e L T\ 5,
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V-4-4  REY
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4y A X \ A Yes: Y ELUR B 72 SR BE 2
| REHA EnT =7 HR No: N (Yes/Now i, IRHL, #%FHE%)
(a) BREET ® A A v hfi5E (ETAV AR — b)) S IXVEREE &0, (a) Y |(BEIEBUCIESERE~ RV AN TV R NE=4Y 77 (UKLJUPL)
(b) EIALR— FEIZEZEBUFIC LV KRB I LTV D0, ) Y [IZER S 2,
(c) EIAVAR — hEDEBIIM M RIEE D 0 MHRIEBH2HE |(0) N |(n)UKLIUPL 1% 5o~ L2 BRI L0 BT 7 (R TAET : No.660.2/PLH-
(DEIAB L OB | XCY’%W“WC é‘ﬂéf)\‘ . (@ |i1112020, 12 March 2010).
BERTas A (d) Lg?ﬂﬂ# f%m’”—” CEBMOPERTS S OREICHT S () UKL/UPLOZRATIZIE8IA H D4k A341F 51 T4, PLN Geothermali:#
PR TR NOEH TR D,
(A7 B =7 N CILUKL/UPLLAS O BRI B2 A B2 58 T S TE I 72\,
1
(a) Fmy=r F@Wﬁ%i@%ﬁ% DWW, HFRARAEZEZO TEIM |[(a) Y [(@)2010F10A IRIC A UAICEWTHEDRIRIZE Y, AU RIS E
2 AT =7 RN =T e B A ATV, B AR TV D H, (b) Y | T 25 (TLU-01) O#HIO =D O FERFHSAEME Sz, A7 R
= b)) FRENLDaA M2, TPy PAFRITKBESE 2D, V2l FOELRNERCIHIRIZI T 5 ERBEEEEBIZIONVTHT S
| (0) B 2 T — 2 ., EROBEMEHOLND L EBITH PRSI,
i W\;j@%ﬁ (b)PLN Geothermal il o & R 2 §ila) & (T#F L. "IREAR I T
| " BY=s MIEBL TV FETH S,
)
¢ ASt%. MOGUIHEE], REREREFEOLDOERANZE by L IH
LRDERCERT DLEN DD,
(@) 7rYxy FEWOFEOMNERT RO, BRE - ARITR | (@) N AU HIEEABE R 13 v HEZR MM 25 Tulehu? S Tkm Bl S BT IC B 728
BEELE HEDT) Mt STV D0, B DB T B PEN OO AR AB JEL TRV, Fiz| TulehutthZ AT
(3) REE DOFY X Tulehuft & A TEEO LT AR THOISELIZH) , 70y =7 IR
LERPADBRBE R R O SR EPESNR N,
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5 - . Yes: Y BRI 70 B Birh = Bid &
g | HEURH EnF =y 7 R No: N (Yes/No® PR ARHL. 815 5)
(a) BEHH SN Wb KFEEDOKZIBRWEIL, YZEOEELELST (@) Y |((@A7r Y= MIFAEERICHY . BABER L&D CHIHA MRS
B, BALKRFEIC K 2D A S~ D BB U D0, (b) F— B PBEE LR,
(b) ZOMOKEEEHHEH SN D KRB RWE L. YiZE P LU 1) HIBGEEIT OHSITBHIE NS 228 7 7 10 L 0 KA ICHE &
FLEOT o0 KAHISHT DHHEREN DM H. KA CHMARS NS, 0L 0B bEL, ZEA L0
BIEH SO ML FE % + 43 1IR3 2 2 L 3T B, L Lans,
H2SO I SOWTIEIEE S S 2 L — 3 a U R0JRJ FE8k & 320 L T3¢
. MR 21T O BED D D,
(D RRHE 2) UKLIUPLTIEH, SO T IS FE M S T B 45, 7678 0 3 & O AR L
2 BEHCH 5,
- 3) BEAFE O i EGE E AT TITH2SIC & 2 J850 B~ 0 S BN BEAE AL L 7=
BlE <. HSITEHEZBH R L TS, o T, A7 =7 Mk
7 B HoSHE I D HEH B DT — 5 1370, BETE O MR A T > R B P9 C
HAE, FAUBREICEEE RIET oAV SIS D,
o) (D) BAIE BT TIIH S O KR ZIG R E BN S b 2 L ix7e v,
o (a) HEMZENSOPEK (RPEKEEGT) (TYUBMEOPEHELELEL [(a) Y () BEMHE D OEFIKITFALE Z25% 0 CTALFE L, WoSEx &t
AT DD, (b) N [HEAKIZHERFEIZED, Wz ol L-®%EKRT 23 ECTHD, ZhiC
(b) HWEFIFICEK T2 e, KBEOKEFBERIZEC D0, 15EN () N |EVEOHKEELZHETXI2bDLEEXLND,
EU I D8%A. ABITHEIND D, (d) N [(b) HEAEKITETCHIC LI D2HTICETLINDIFHETHDL =0, KE
(2) KT (c) BEIFEMIL 306 ORHAKIT U EOHEH HENE | RS L& ~DOIEGET RN,
= BT 50, BHEAKICEY 18 - Rk, WBEEZFERELALVIRN (OART v Y=y NTIHBERYL S OB EFTHEIL 2,
DD, (d) BTHIBHNAE S BEAKIZIRFEBL IR ANECS U7 B h 28 o T B
(d) HUHHRENCPE S BEARIC X 2 KEBYIZAC D00, ERNEL DY FHAT2HWETHY, KIZIFEAERELRZVWEEZOND,
G, ARFAESINDSE .
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(a) Y
(b) Y

@QWHIEA T v PRBEMIZOWVWTIEHES TED bN-ERhE L OF
HERY O HIZBIT 2 HH] (Government Regulation Number 74 Year 2001
concerning Hazardous and Toxic Material Waste Management) (2 %5-3 Z i8]z
WET HEHTH %,

(TR HNIC X 23 EHIRIE, BEBS LRI D 7z ir et i2 T T
LFEA (Government Regulation Number 74 Year 2001 concerning Hazardous
and Toxic Material Waste Management) (2 %&-3 & i 612 4L FE 3~ % FH 1 T &
2o

(4) B2F - =W

(a) BEE. WETUHEOEUEE LEAT D,

(a) Y

(a) A7 V=7 b THBRSND20MNE [[F5E 0 BE %2 £ - #h B8 B fr
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OIRRHEF (77 > FEFEHA 5 ALK 700m) REFEEERA T VF (7
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ZHITBREEHE D55dB (Kep. 48/MenLH/11/1996) Z jii /it L TV 5,

(5) Mk T

(a) ZRRDOEIIT XY HIRIETE L 28NBH 20,

(a)

()HARIE T ORI TH 5725, BEAF O HIEAFEFEPT TR L T 238

‘?E'Jéﬂf:%!:t%&%éﬂflﬂfoﬁb‘o AL L 2L T2 £ L0
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