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#3 Zuvzrs bhax bRABEERRE

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

#4 TuT=r hOMEHNR R

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 41.31  Mill/lit 41.31  Mill/lit 41.31 Millllit 41.31 Mill/lit

2 Annual Fuel Saving Amount 29.56 MM$ 29.56 MM$ 29.56 MM$ 29.56 MM$

3 Subsidy Reduction 19.97 MM$ 20.34 MM$ 22.33 MM$ 22.66 MM$

Economic Evaluation

1 EIRR to diesel fuel oil saving 19.64% >12% 19.98% >12% 22.18% >12% 22.57% >12%

2 EIRR to subsidy reduction 13.42% >12% 13.96% >12% 17.17% >12% 17.76% >12%

3 EIRR to willingness to pay at 2500 Rp/kWh 17.47% >12% 17.78% >12% 19.61% >12% 19.97% >12%

4 EIRR to 15 MW x 2 Coal-fired 10.52% <12% 10.94% >12% 13.51% >12% 14.06% >12%
Financial Evaluation

1 LEC at PP outlet (House service ratio at 5%) 14.89 cent/kWh 14.63 cent/kWh 13.23 cent/kWh 12.99 cent/kWh

2 LEC at Sending end (System loss at 10%) 16.55 cent/kWh 16.26 cent/kWh 14.70 cent/kWh 14.44 cent/kWh

3 WACC 2.56% 2.56% 2.56% 2.56%

4 FIRR at actual selling price at 7.93 cent/kWh 2.35% <2.56% 2.48% <2.56% 3.27% >2.56% 3.41% >2.56%

5 Project FIRR at LEC at sending end 8.90% >2.56% 8.90% >2.56% 8.85% >2.56% 8.86% >2.56%

6 Equity FIRR at LEC at sending end 30.46% >12% 30.43% >12% 29.55% >12% 29.53% >12%
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B A o B3 o 7 MBS AR S Y i A T AF VLA — b

Il BAEXNRBEDENE S 2 —DHRK

1 A2 rRVT7EAEVZ—DHE

A2 RRUTIX 1997 4FO T V7 #RF b OBEIZ ASEAN GEEIO T i b K& e84
2T, LU E, A2 FRUT ORFIRDLIL, RRFfaR%E O~ 22 BURSCELEN
HAOBEIZXZONTRELLFE L2, 4 A CIEFAEORFITFRICILKLTRY, &

FH L ATV D, BFEHEETH S PLN @ 'EHFEREE ] (RUPTL 2010 — 2019)

ki, 2009 EDESETOEBIFED B — 27 1% 24,6090MW T, 83 5 EMDFEE T,
V&U*A)ﬁmFﬁwfi3M6vWU*A)ﬁﬁu%Tiw%@@@%ﬁﬁbtoi

v AFEO TRV —FEE R 133.11TWh Ziddk, W% 5FEMOFEH T, Vv U —"U R
ﬁﬂﬁw1i5¢%®@04 BERA o~ R 7 #Hil CTldae b MV 10.4% DA ik L T
Wb, SHOFEOENFEOC— 7 ZFMFY 95%DHIG THM L, 2019 FI21%
59,863MW |27 5 & PRI SN, T2, TRAX—FEIZOW T HRERICEWEIS T L,
2019 FI21E 334.4TWh ICIET D2 b D & FHIESNTWD A RXT T DE|® I X —TiX
TN X—OLZEMRBOZDICFEEICRA D L O ICRE Eﬁ%&ﬁﬁnzﬁAES ENRE éﬁ%EODK%
EOTHDHMN, KR, 2009 FEOV ¥ T =N ZRHEICBITLHE IXE2ED 73.4%% 5
WL, ZORMNTORETTERPKEZETHDH, ZDTD, 4/%z/7ﬂfim%
HIZE R T yaZar I8 L TYy TN %5H 10,000MW O R BRA%E % K aHE
FLLTAML, BIEBEEDHNTND, £z, Vv T —NU RFLUANORFIZITBNT
b, GBI R OFERICHE > TEABEIZEFHITEML TWD D, H—k7 T
vy aZ s T AKX, B (9,522MW) DO K7 T v v a T a s T ARKEI
7o ZTOFHENZ XAUE, 53%I2H 725 5,00TMW 232 % U — U RZFELADOBRFE 21T 9 FiE
Thb, ZOFHE R TyvvadnlI st HETEDXLE—OBRBICELSEZEL Z
EL FRCHBREE SR T D 2 (BIRD 42% 03 B . % L CIPP &3 A9 % FHEiIC
L7z &, IR B 5,

AV RAVTEOENNEZ X —RNER LTS H 9 OES>OREFEIT, =L —JR
DEFILTH D, FRIMOERKEZETIUE, BE IR FOMGl & ZE Lo 32X — G
DIEDITFE=R TP L TOAMKFRARTEELLERNSH DL, 0D, AR
X7 BUF X TEZE %L ¥ —E5% (National Energy Policy: NEP) | % 2002 4£[Z 58 L, 2020
@i?’—ki*w¥~®5%ui%ﬁ$ﬂ%i*w¥~?iﬂﬁbHﬁ%jffwéo
Z O HEEZER DT DI, BUF IR EMNICEE I3 2 B )L X — ([CE B e B & 5
ZTW5,
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B A o B3 o 7 MBS AR S Y i A 77 AFINLER— b
2 12 FROT7DEAFTELHBOITRK

2009 “FOREOFEHFTFE (RFEEI &) 1% 133.11TWh T, 30,320MW DFEFEZAH I &
ORI TOILZ, RUPTL 2010 — 2019 (2 LAviE, FEHMONRIE, 37 11,700MW
(38.6%) . =1 /NA 2 FHA 7 )LFE 7,521IMW (24.8%) . /K 7] 3,648MW (12.0%) . T 1 —
YL 2,618MW(8.6%), H A X —E L 3,116MW (10.3%) . H1Z4 1,106MW (3.6%) L IZD
i CTh s, £z, BEHEBEFEITHOTIY, 2005 F725 2009 FITHF T, 3,440 7 HH
5 4,100 7 2 %, AR 112 OO L T\ b, EEE, BEOEA TR b
M, BRIERFZ SN TWHEENZHND Z E2E UL, ZOBMEITH - &K&WV
EDIXTTH D,

AV RRTT OERNOE )R, LR SN T2EIRK & ISL LImE R E D oI
DHETHZENTE D, V?U—A)(MWBW)ﬁMi% B N ED B, B
mEEEM (500kV) ICXVHERSNIZBENIRMEIEM L T\ D, Z ORGSO E TR
IR E P ENTE Y . ERHOERIIAN T+ THL, ZDH2H, Vv U -1
(Java-Bali) #&#t& A~ h7 (Sumatera) RHIZ-DOVTIX, (B 500KV (2 K 2 HARAFHE
NTEY, BUEOFE TIX 2016 FIZERSND TETH D, LOMDESRMETIT, £72
FTRMEENENGVEES NI, KD /NS R T REN ORI LI . AT - ST L
ToHUIE KR E L CELAFET D, BERMO R DM E 2D E VX U — U RFRIC
22,906MW (75.5%) ORRfENRET L, DWW TA~ b7 R/HMIZ 4,598MW (15.2%) Da%{iEH
FAEL, MR TRIRD 90.7% % HEH TV 5,

.3 42 FRITITE T HHBABRFEDIRIR

A2 RRITIFEMREROMERT oy L EEAE L TWA EEbnTWs, FERNOD
HIEAR 7 2 o % /U3 27,000MW A TH Y | BHEFROMBGRT o v LD 40% % 5 5
EORELHEINTND, 207D, BT R L —ORRIL, HRTLHENTFE~D
fhis. TRAX—JROZRCOBLEN LB HIFFINTE 72, A FRXITEHAICKIT S
MBS — R 2 11-3-1 TR T, RO X O ICHIBFEIT 7 A Cirbn Tl Y, BIED
FEEREIIEL 1L,100MW ZHB 2 TW\W5, UL, ZOREREINIHAEIMTEHLHOD,
R ART vy VEBETHE, ZOBEREHDIENLTND EIEE X RWIREICH D,

A2 RRT T OENEFILT V7 @& HILET L, EFH2BIE - BREZZ T TRBY .,
ENT R LF—FEHHERK L TWD, <, BEFMHEOAEENKT., &iEoEF e L
B, AWM IR T U, WENT 2002 23 A oMl AE TS U2 FeA A LTz,
ZD XD REREICEEE T v R T BUMIE, AHEEERE S O %2 [X 5 7-
WD, ZRAX DR, EHETRLX —ORBEELZXD Z L2 M E LT, 2002 4
[EF = x /¥ —5tH (National Energy Policy: NEP) | %3/ L. 2020 4 F TlZT R /L ¥ —
FIFHD 5 %L, LA BARRE= AL T —IC L VR T 52 LA HEEL Lz, 512, 2006 4
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WA o N 7 MBS T S e i A 77 A F I LER—k
W21E TEFE =L F—BORIZET 2 Kt n (2006 4E55 5 5) ) %ML, EFRT-RLF—
HRZ KFEESE VI TLY B LV OEFERICMES T2, —FH, T EFfTL T,
A ¥ FFR 2T BOFIZNS O KRR O MBI FE~D SN2 et 3 572, 2003 2] T
(B L —1E] ZfilE L, BRI OERIEZHM(b Lz, £/, =¥ —
I ERAE CIHER= R F =GR 2 BRI 5720, 2004 4, THIZBR¥E r— R~ v 7
(Road Map Development Planning of Geothermal Energy) | % 5% & L . 2020 4%(Z 6,000MW, 2025
EIT1E 9,500MW DHIEVEEE 21T 5 L9 S HITE W BASE B2 E L1z, £ LT, 2004 4
(T HEB AR O KL bIT b, TAX I T RS &, T I B oL
— (R GENE S AT, 2D K DI, [A[E O HZABH RS 13587 72 70 BAFE HELE DMt 7 D3 B A S 4L
FEMA7eBFRICMIT TEDORZ — RN L ZATH D,

FN-3-1 A2 R TEHNIZEBIT MBS EHT—E

Power . . Turbine . Steam Power
Plant Location | Unit | MW Maker Operation Supply Generation
North #1 2 Unknown 1996 Pertamina
Sibayak Sumatra #2 5 Unknown 2007 Pertamina
#3 5 Unknown 2007 Pertamina
#1 55 | ANSALDO 1994 Chevron
#2 55 | ANSALDO 1994 Geothermal PLN
Salak West Java #3 55 ANSA_ITDO 1994 Indonesia
#4 55 Fuji 1997
- Chevron Geothermal
#5 55 Fuji 1997 Indonesia
#6 55 Fuji 1997
Wayang- #1 110 Fuji 2000
Windu West Java ™ 117 Fuji 2009 Mandala Nusantara Ltd
#1 30 MHI 1983
Kamojang | West Java #2 55 MHI 1988 Pertamina PLN
#3 55 MHI 1988
#4 63 Fuji 2008 Pertamina
Chevron
#1 55 MHI 1994 Geothermal PLN
Darajat | West Java Indonesia
#2 81.3 MHI 2000 PT. Chevron Geothermal
#3 110 MHI 2007 Indonesia
. Central . .
Dieng Java #1 60 | ANSALDO 1999 Geodipa Energi
North #1 20 ALSTOM 2001 Pertamina PLN
Lahendong Sulawesi #2 20 Fuji 2007 Pertamina PLN
#3 20 Fuji 2009 Pertamina PLN
Total *1,138.3 MW
Note*; RUPTL 2010-2019 TiX. 1,105 MW &t Gt ST 5,
(JICA FEHIFHA)
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HHEA >~ B R 27 G TR 4 S e fi A Ty AF N LR~
1.4 FRAERRHIBDOEBEAFTE & Hia

1141 IO MDEIEY 2 —DHFIK

~ /L7 N (Maluku) 134 > RR 27 OFFRICALE L, NI~ v 758 (B0 WEEE)

B FHICIEMN S TEY . 559 DE LML -S> TWA, < /L7 INSEROEREIL 581,376

21 RS, Z DR 0% HETH ¥ . Feli o EREIE 54,185 km? Cdb B, ~ L7 WA KD A
M3 144 J5 A (2008 4ERFAD | ‘J‘I\I%‘B I7 VARV BOT VR (Ambon) T, 28 TADA
N Thbd, #4112, 2008 FlcHBITFHwAIMET R UTTOERKE NDE 7T, (A0
DOFESIAIE 2010 E@E%‘é\a}%ﬂﬁy»—y <P D)

£N-4-1 7URVTHOERE AN (2008 4F)

N B HEn=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 I '

A v R 7 2EH 1,910,931 (237,556,363) 1.20

(tH4t ; Maluku in Figures 2009, World Bank Database)

~ L7 WD 2008 21T DMK FERE (GDRP) 14 6 JK 2,700 fE/L &7 ., R B IT
2EOK 015 % & 1 %IZ bR WERE Th 5, PRI OSEITZE Mg~ — X TH 10 %
DfEER LIz, LLAERS, A0 1 AN 0 OINNRAEESITZA > KR T O
25 % DKL EE-TWVD (R N-4-228), v~ 7 MTiE, MAKRAERES (GDRP) @
#1356 EEENEDTEY, HIHTHET L - REEDAB Eﬁﬁa‘zﬁf‘ﬁ%k o TND,
2004 4END O AR T, @Rk L UPEE - B - SEBEDOM O RFICHYL > T D

(F N-4-3 ), ZNOLOBRHEEZ XX D720, BHOLREMBNEDOO CTEEL 2o
TW5,

FN-4-2 <~ L7 M OMNFAERESE (2008 4E)
1 A47= 0NN

H sk NN AE PERA 2[E b A PERA 2[E I
(2007 4)
< L7l 6 Jk 2,700 (BT 0.15% 437 J7 7,000 LT | 24.9%

A v Rxv 7 2 | 4,204 )k 3590 fE/L 7 | 100.0% | 1,758 /5 1,000/ E°7 | 100.0%

(Hi 8 : Maluku in Figures 2009, Gross Regional Domestic Product by Provinces
2004-2008; BPS)
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# 1-4-3  ~ 7 MO FERE O (2004 4F)

I M BA L RRUT
R 35.7% 15.4%
P2 0.9% 8.5%
T3 4.6% 28.3%
TR A - KB 0.7% 1.0%
TR 1.2% 5.8%
P - BLG - ARRZE 25.4% 16.2%
CLTIBTER: S 8.7% 6.1%
Bl - RENPESE 5.3% 8.4%
N 17.5% 10.2%
&t 100.0% 100.0%
2004 4= 4 Jk 480 & 2,303 JK 320 &

GDRP (v v7)
2008 4 6 Jk 2,700 f& 4,204 Jk 3,590 f&

( 8t . Maluku in Figures 2009, Gross Regional Domestic Product by Provinces

2004-2008;BPS)

~ V7 INDOBE AL, PLN O~ v 7 - db~1v 27 X5 (Wilayah Maluku dan Maluku Utara)
BITHoTND, T~y b~ 7 ZJEiX, 72 AR (Ambon),
XUy 7L (Tual) @3 5DE¥FT (Cabang) 725 k>TW5 (K 11-4-1 BHR), Fihk
T TR BTN L

X ol ALJEBENIT 559 OB MR- TEY .,

TW5, ZhbEEFHO 2009 FI2k0F
NEN-4-4 "7, ZD 3EEFRDOI L, 7 URBEEFVBRERT, &H
P EE O TND, Zivh 3RO ER
IREAREOIFIT LD TH Y | i o2 )i

AR E P O FETE A RER B

NDIND,
% 11-4-5

TW5, 72, 468 MWh OFEED 5 H 96.8 MWh 73 L o X LIS FERKIC

W5,

X3 ST

EIRB

FREEBENEB X U\ﬁﬂ%i@\ﬁi%%ﬂ%

:—'—»El/r/v

BREFL

X R_RCT 4 —B AR TH DA,
ATWNDHZ &
A RIOYEfFFHEDON G TH D b L 7 HBEIEEITILT VAR EEMOERETH 5,

IZKJEWNOIRGEE & (2009 ) Z/xRd, 7R /ﬁﬂé#iﬁ:@ 53.9% % 5
HENETRHST

T V7 (Ternate) B

FN-4-6 (X3 HEFROEBREZRL TS, TUVRVEEFRBIO L v 7 IVEEFTOR
BT 10% 2B T, 2% 2009 FEOEEESE (7.93%) % ERIAETH 5,
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B A o B3 o 7 MBS AR S Y i A T AF VLA — b

:ﬂ_ ir'.ﬂill iau - |

ko TV T

IL HTT

-4-1 ~ 7 BLOdb~vr Xk

FN-4-4 FEHFTFRERDL (2009 4F)

= 0 AR (MW) | BEAERRE (MW) | =27 (MW)
TURY 110.96 56.86 57.18
F T 66.03 49.95 35.90
N 26.27 13.12 10.35
at 203.26 119.93 103.432

(18 ; PLN Wilayah Maluku dan Maluku Utara Statistik 2009)

# 11-4-5 HrsedE /)& (2009 4)

PLN & FE 1% PLN WiH%E | Lo Z LR | IRGEE I ESERE

= EPT A-B+C
A (GWh) | (%) B (GWh) C (GWh) (%)

(GWh)
TR 221.87 58.4 5.49 36.11 252.48 53.9
F T 123.25 325 2.73 44.01 164.53 35.2
% 34.59 9.1 0.27 16.68 51.00 10.9
§ 379.708  |100.0 8.49 96.80 468.01 100.0

(Hi8i ; PLN Wilayah Maluku dan Maluku Utara Statistik 2009)
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B A v Ry 7 B E R A 77 A F LR |
#11-4-6 Bl (2009 4F)

i e — = EE%TE%
= SERT 7@ J1& (GWh)

(Gwh) (%)
TR 252.48 33.46 13.25
FIF T 164.53 8.04 4.89
% 51.00 6.19 12.14
&t 468.01 47.69 10.19
A4 RxUTAE — — 7.93

(Hi8h ; PLN Wilayah Maluku dan Maluku Utara Statistik 2009)
1142 7UoRVEEMDENTHA

TUREENENIET RV E, BT AR, TVE, BB, FNENDOEIC
WTRHPMNL L TV D, 7 U R EEFIEERICIT 5 2006 £ 5 2009 4 TOHE
BURILIZER 11-4-7 D@ Y Th 5, B — 27 ES11F 2006 4E5> 5 2007 4E125F T 15.2% & K& 72
OV Fidsk, 2007 470> & 2008 4E DR ONEE - 72 5 D D, 2008 47> & 2009 4R (253 Tk 8.8%
DEVOZERL, 2O 34FEFBTHERLEK 9 %L EOMPETERL TWD, —J, RIMA =T
ZOAEMTEBITIS 508, FERMICIZEACHEZTELT, BERER BITE X
F. BAIEOENALR B> TV D,

FN-4-T T 2R EETE ) TG I

. el B TR R =/
w) | o [ aw) | o | w) | o
2006 110.32 - 67.73 - 4477 -
2007 122.44 11.0% 64.50 A 4.8% 51.58 15.2%
2008 110.51 A9.7% 60.97 A55% 52.57 1.9%
2009 110.96 0.4% 56.86 AG.7% 57.18 8.8%

) ARNI~A T AEERT,
(Hi8t ; PLN Wilayah Maluku dan Maluku Utara Statistik 2009)

T VIR EEFTIZRBT 5 2006 )5 2009 4 F TOMRGEE I EE R I1-4-8 1T, lEATE
NELEGETET VR AR OE & TlX, 2006 4025 2007 FI2B W T 10% %28 2
HEONE R LTS, 2007 4E2 B 13 2 4B/ 3 % BEDOMONE 25T 5,
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#1-4-8 7 ‘/n“‘::/;%?%ﬁﬁﬁﬁﬁ%&ﬁ%

PLN & A% PLN 4% HiE N WroErE ) &
i S EREab (M%) (Lo & /v%'u‘é%'-é%) et
(GWh) | O | (GWh) | FTNZR | (GWh) | MR | (GWh) | TR
2006 179.82 - 3.49 - 30.44 - 206.77 -
2007 | 208.15 | 15.8% | 543 | 2.6% 33.28 9.3% | 236.00 11.4%
2008 | 218.84 51% | 7.81 | 3.6% 33.43 0.5% | 244.46 3.6%
2009 | 221.86 14% | 549 | 2.5% 36.10 8.0% | 252.48 3.3%

1143 7oRUBDENER

(Hi8h ; PLN Wilayah Maluku dan Maluku Utara Statistik 2009)

ARIOHERHEDO KR TH LD b v L7 HIBGEEITIT VR BORMICHE R SN D, Z

D i

7E) SUTM : HiEZRZ2 6

H 2 N-4-2 1277, ZORFITET 20 KV IZ L ABLERFKDOHLTH D8,
9H., BERVIBFEST2UT A ARKIEEN (IBMW X2) |
AL E T 70KV BRI R

RESNDTETH D,

X 1-4-2 7R ERFEX

2010 4

b, ZOREHNLT

(Hi# ; Wilayah Ambon)
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WG A~ B3 2 MRS P S UE i 3 A 77 AF IV LER— ]

TR EREDENTFENT R EEFNORKTH Y K 60%% HD T %, 2010
7 A 14 HOBMFRILE A AR R AR 11-4-9 L O 1-4-3 1277, E— 7 BIEF
% 8RRk L, Z DM 35.9MW Th o7z, &K N-4-9 IR T L DI, =T REDE G
D 55%% L v ZIVERHIZHRATF LT A,

F1-4-9 2010 =7 H 14 BB T D/ MEAE & Rt

B/ Mt = o
B B KALHEE:(20 B 00
piti BT ama0g) | OPEREOR0MD
(MW) (MW)  /INEE(MW) - BRSR
Poka (¥ 1 —E /L 2.5 4.4
PLN - (TT — ) S 16.0 - 45%
Hative Kecil (7 4 —£ /L) 2.0 11.6
Sewatama (7« —E¥ /L) 3.4 4.6 _
Rental Aggreco 8.5 10.2 199  55%
Sewatama 2 4.1 5.1
&t 20.5 35.9 35.9 100%

(Hidh ; PLN Wilayah Maluku dan Maluku Utara)

Power Demand in a day (July 14, 2010)

40.00
35.00
30.00
25.00
0O AGGRECO
O SEWATAMA 2

20.00 B PLTD SEWATAMA
OPLTD HATIVE KECIL

EPLTD POKA

Demand (MW)

15.00

10.00

5.00

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

Time

(Hi# ; PLN Wilayah Maluku dan Maluku Utara)
1-4-3 7 >R Rife HAmEh# (200047 H 14 H)
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< L7 ZIED 2009 £ DOFERFEIC L IE, TR HEERN TERZN A BT T, £
B SN TWRWERIX 770 0, &FFFES 7,606kVA L 72> T\ 5, HIZIE, KT ARED
P—bEREITFHBET HEEICMRL T, BOAFBERMEITAL T, HEDES
DARELTWDZ EDBIDNZD,

F2 1-4-10 127 ARV ERFEN O 2009 FEHED R EM 2=y N —EE2RT, TUoR U B%R
D PLN F&FEFTIE Poka 3 FE T & Y Hative Kecil 8 EHTD 2 i CH 5, Z D 2REFTORK
AR EAFIL 55072kW THh 5728, F 11-4-10 (RSN TWA L 91T, ATREH /113 24,800kW
L3720, FFIC Poka FEFEATIC AN TIE, BRI & 33,600kW (ZXF L, 2 /1D 2008 1235
T B EATREAR RIE 19,100kW (2008 4 JETRO FHAEMFHAREE) Tho7oy, S04

IZFBEARER =D 9,500kW £ THEL TNDH I ENbholz, ZDH, PLNIZL > ¥ L

“*%%(EI Bt 77 21,700kW) % Poka FEEFTNICERE L BT ELZMH > TV ORI TH 5,

F7o. £ N-4-11 1% Poka FEATD 2010 /- (1 H~7H) IZBJ %7 — ¥ Thsb, 1A
\Z 9,900kW & > 7= A[HEH 0723 7 AI2iE 4,600kW ETHLTW5DH, TO/RE, 1 Al
4,441MWh & o 7= PLN REMHIC L 2 EEHEN, 7 HIZIE 1L617TMWh £ TR L, 20

R | HEANE S ED 3,433MWh 75 12,258MWh £ THIINT A58 & 72> T 5 (X 11-4-4
ZH) .,

F1-4-10 7TV ARUCERFENREEK ==y F—F& (2009 /£ 8 H 10 H BIfE)

Capacity (K
Zﬂ:ﬁr No. M?S:JJ?C_ Model Year Ratinz yé%)l\)%)gd- 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
A I e e
6 ABC 12Vv 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)
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# 11-4-11 Poka 3&EFT 2010 5 —#% (1 H~7H)

S 2010 &
5 04 =
A2 H WAL R TS T 38 [ aA | 58 | 60 | 74

A A (MW) A 336 33.6 33.6 33.6 33.6 33.6 33.6
FIREH 77 (MW) B 9.9 6.4 8.1 75 75 4.6 4.6
E— 7 H (MW) C 9.8 6.4 7.8 7.3 6.6 4.1 4.4
BB (MWh) D 4,441 3,565 3,473 3,337 2,272 1,615 1,617
FTNE & (MWh) E 223 235 230 211 149 111 110
TP % E'=E/D 5.0% 6.6% 6.6% 6.3% 6.6% 6.9% 6.8%
- F=D/
R H S (MW) (24*days) 5.97 5.31 4.67 4.64 3.05 2.24 2.17
iR % G=F/C 60.9% | 82.9% | 59.9% | 63.5% | 46.3% | 54.7% | 49.4%
NGRS (MWh) H 3,433 2,975 7,092 9,796 | 12,649 | 12,216 | 12,258
ff%&if'jﬁsﬁgiﬁsﬂ (LTR) J 1,420 1,128 1,088 1,039 701 486 487
HSD Hifff (Rp/LTR) M 6,090.7 6,122.6 | 6,122.6 | 6,122.6
HFO Hifffi (Rp/LTR) N
FERG MM | (LTR) P 22,781 | 12,228 | 22,573 | 17,556 | 18,601 | 13,585 | 10,450
o AEEN| (LTR) Q - 1,672 - - 836 209 -
PREHE &\/Tvﬁg R=J/D 0.3197 | 0.3162 | 0.3134 | 0.3113 | 0.3084 | 0.3009 | 0.3012

(SFC) (Rp/MWh)| R=R*M | 1,947.2 1,888.1 | 1,842.3 | 1,844.3
SEH SE, i Y 2
{&?éﬁl’g{%%* (cc/kWh) | S=P/J 5.1296 | 3.4294 | 6.4989 | 5.2605 | 8.1859 | 8.4113 | 6.4643
L& LESER

o k-LTR T 900 787 1,863 2,493 3,229 3,116 3,203

fpkr (Hspy| (ETR)

LHREHBTE |(LTRMWR) Lf(zD(‘lLT)) 0.2946 | 02928 | 02793 | 02690 | 0.2634 | 0.2604 | 0.2660
# (SFC)  IRoMwh| U=U*M | 1.795 1612 | 1595 | 1628
BB (MWh) D 4,441 3,565 3,473 3,337 2,272 1,615 1,617
TN T & (Mwh) E 223 235 230 211 149 111 110
E%]\Eﬁjji (MWh) H 3,433 2,975 7,092 9,796 | 12,649 | 12,216 | 12,258

WEmE & | (MWh) |V=D-E+H| 7,651 6,305 | 10,335 | 12,921 | 14,772 | 13,720 | 13,765

(H4h ; Poka Z&EFT)

Generated Energy in PLTD Poka

16,000
14,000
12,000
10,000
8,000
6,000
4,000
2,000
0

B Purchased Energy
O Generated Energy

Energy (MWh)

(Hii ; Poka & #EFT)
[ 11-4-4 Poka JFEHTIZH51F 5 2010 4F 05 EE /1 & (PLN 3 L OWEASY)
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11.4.4 BEAFHRTAE

2011 /Eﬁ 8 A Draft Final Report Work Shop I, <~ /L 27 3 JED 6 ATF L& RHZ LT, A
EIZE VBN WMG SN DT VAR U BRHED 201140 5 2020 4F £ TOE TR TR
:§W¢H&ﬁofwéoiﬁmiﬂi 2011 4E D B'— 7 FEHE T 43.3MW TH DA, FRIF K
. BLEm IS BENTFEOBIC LY 2016 FF TIETH 11% TEEBIHO,
T29MW IZEET 5 & RIAFN TV D,

#F 1-4-12 7RV EENFELTH (2011 4 - 2020 4F)

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 90,0 100,0 110,98
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 21,5 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 280 250
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 4,5 15,0 15,0 15,0 15,0 15,0

(Hjljﬂ Wllayah Maluku dan Maluku Utara)

RRMEOF BRI IFRBHRMAE < . IBREDRTAEHEOZ T 4 —BLHETHD
0, BEDZ OBRIERREILAF 55MW H 25 b DD, EREDOFE %ﬁ%mmmw@§w¢m
ZHR) L, RRELTWIENEL VX LVDOT 4 —BLREETH-> T DIRE
%o OB Z AT HI mw:m§%%ﬁxwme@W®ﬁ
SN D, THICROLFHENEZ I —ORENEE THDH, £ N-4-12 12XHE, L~
Z VISR 2014 A2 E T, % LT 2015 40 B 13 BIfEEEER D Waai A bk K 158 BT
ARFHEIZLD N U7 HBIEET, MG T 23 B & 2o T D, LavL, b L7 HIEE

FATIZ W T, BURE D HAEEER) 70 S40E TR 2 F 83X, = OFEEMRIT R < TH 2016
EEHERIND 72D, ZOENFEHETHINTEEISNDILERD D, *@VELt 5T
AEEMETFE L LCE 1-4-13 12, F£72, X 11-4-5 |22 OFERE TS Fro L o BIR
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HERA o B S 7 IR o S U (i R A 77 A F LA}
ZRY, ZHUSKAUE, 2015 FEICEABFE A AR T D Z LIS D . BURO L 2 OVREER
LI 5BR2 B2 b5,

AR L7z & 912, ARMOFEEITE TR 11% CTIEFICH O RIAZTH Y (2016 4T
72.9MW, 2020 41213 110.9MW+ & T A5 . h L 7 HBGSERTO AR & L TiX 10
~20MW 2 THAIVUTRAANC TDITEHFRETH D L FE A DBND,

FN-4-13 7 U R U BEIFHRTH (2011 45— 2020 4F) (BIE, FE#ETFR)

System 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020

Demand

Production GWh | 2240 | 2415 | 266.0 | 292.1 | 320.0 | 350.6 | 3839 | 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 I D Interconnection between Ambon

Installed Capacity MW | 551 | 551 ] 551 | 551 55.1 55.1 | system and Seram system.

Derating Capacity MW | -201 ] -201 | -20.1 | -201 | -20.1 | -20.1

PLN Generation I R
Hative Kecil 21.5 MW| PLTD 15.2 15.2 15.2 15.2 15.2 15.2

Poka 336 MW|PLTD| 208 | 208 | 20.8 | 208 ] 20.8 | 208
Rental Facility —
Rental HSD MW | 202 0| 0 0 0 0
Rental MFO MW | *25.0 | 250 | 250 | 250 0 0 | * Rental MFO will be in operation
one (1) year ahead than their
PLN Projects B B original schedule.
Waai #1,2 (**FTP1) PLTU| | 150 | 150 **FTP; Fast Truck Program
Waai #3 (Expansion) PLTU| | 15.0
Tulehu (**FTP2) pPLTP| | 20.0
Wai Tala PLTA| i 15.0 45.0
IPPProject | @\ 0 |
Total Supply MW | 812 76.0 91.0 91.0 810 | 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

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

100

""" ~Rental MFO for peak-cut
m Rental HSD

= Rental MFO

I Existing PLTD

[ Wai Tala PLTA

= Waai #3 (Bxpansion) PLTU
= Waai #1,2 (FTP1) PLTU
mmm Tulehu (FTP2) PLTP

—a— Peak Load

[MW]

2011 2012 2013 2014 2015 2016

Year

K N-4-5 7R UCBOFTE LML (2011 4 - 2016 4F, FEAETHE)
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I by L 7Dt EE R

L1 <Lo MomEER

AV RAVTIE2—=FV T T —h AV R—=F—A TV T T — bWV 2—T
T L= ET 4 VLT L— DT L — MERICAE LTS (K 1N1-1-1 2),
W (b2 7) MU O KL X > TR T b 2 K 72 BIR3FR O H L b,
ORI BB R 2 < A L CTnd (K 11-1-2 28), MEMR (2007) 12
IHiZ, UTFO 9 ooE M N~ L7 M TIITAZEMAE L TRESA TN D,

IRTG=H (TNE), V7V h=TUxT R (FIE), "EXTT)L (7
WE) . TV (TR E), 202 (TUyRVE) ., by b7 (TURCE),
F=ovy (V7). oL T (BT E). XY T (XBT T RE)

AR —F—R+SYF7TL—}

RO S miE(S) A FEmREALL

B I-1-1 A > R 7ICBT D8 Mk L5 Ah
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B A > B 2 7 M o o S e A A 77 AFNLAR—b
1.2 #hBERETSBFET—2DLE2—

.21 by L7t onA#ER ORRK

kv L7 TiE, 6 AORRRIL A ST\ D (K 1N1-2-1 2/), 2008 4Ei21E TG-1, TG-2
BEOTG-3 D 3HUHDEHI S 417, 30 FEE T < THHI S 4172 TG-1 O AR AR 1% 40m
Thod, AV ANUEFEEOWFEHBICHA S 7z TG-2 DIEHITRE X 120m THh 5, /N kv
7RISR CHREI S v TG-3 OIHEIGEE L 40m Th 5, HIE SN-HUERE X, TG-1
2 41C, TG-2/136°C, TG-31X31CTH Y, TG-1MBE&bEL,

2009 4E2IE W2.1, W2.2 38 L TV W2.3 @ 3 HTHAMREI S iz, SREIVERE L, Wt 150m
Thd, WESNTEHERIREZ, V77 by ILOMRILE T SNIZW22 L7707 5
Ll (7)) oJbH LR CHRBI S 2 W23 RENEN 324C L 275CLE I Em < I
20N, —H . TG-1 O < THEHI X7z W2.1 OFUEIREE L 122.6°C L 72 0 Evy,

FHA S TLU-01 D48 BB 3 b @ WIREE N IE Sz W21 032 H 0 (PREE 1,200m %
HAE L LT 2010 4F 12 HIZHRAI2SBAGE S 4v7z, 2011 4F 2 H 18 HITId, #REE 91lm (28I L
ey, MUY — X U VR A S, DR T R AEEA ke S Au7- a3, 2011
5 AIZHA R ET v 7 BSRE Iz, B 521m 726 537.16m £ TOXH D 95/8 1 »F
r— ZHIEI%IC, 521.09m 23 B RFE AT TOHA R ET > 73201146 A 3 HIC
BA%E S 4172, 2011 4F 6 H 12 HIT 927Tm £ CTHREE L7228, —RERB L 7l o7z, HiJgRid
WEWEHIWT S L2 /ed, a7 ERIRRICHIES LT 5 2 ENRESLZ, 6 A 28 HIC
927.63m 715 932.65m £ TO 2 T THONTN, RIS 7-2 7 KiX 23cm Th o7,
THLIRIZIXTA »Fr—0 7 468m 55 923m [HIZHfiA S 41 (535m 2> 5 923m filiEfL
BV IR - FE o KGR, IRERERER S8 7 A 8 HECEI N,
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O  2008&IcimM & h-BAARA © 2009% (M & hi-BEEMBA
B mzEsmmy - O mE#
o BR o7 AR - mER

-

B N-2-1 BEfFYiE K OSRAHAT Y MZE X

.22 FET 4B L VHBRERICEHT SFHROLE2—

1. e 7 — 4
TR BOMER, EL LT EROBREENEE, S EROHERUE. BRI X
LA (ZIEE. 7494 b, BURAEES, BKA7RE) LEASE (ERE & FRa) .
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FH S ZH OV THKEB L OMWMEBIC L > THERSNTWD, Z0H b, fEHE
HOKILEENROEBE LT, 25HEOB LE 90%IZ YT 2 #iHO T4 E > T
W5, Wil oW ik, dbiism &b 5 m o Wi 2SRRI 5L T B

a. b L7 MoK E g

by L 7HUEOMBICE N L T L HEEX, Wb 0068 LS ODIAIC, hE
JEg, #ryarEREEa. Y77 hu-lTAYA NEEA, YT 7 hu2T7A4Y
A NEWA, 7xX v M= VENPEES. 7%y M —/VKIIIEE A, 7~k
B S, v~ a 7 KRIURE SR 7 7 b o KLU E3E, 77 7 KILEE E 3.
TV U KB AL T O B I I TWD (K 1N1-2-2 5H)

WilE (Tss)

T HIRVICEHR L TEY, ﬁﬁ#%ﬁﬂ@@ IZEK > TR STV 5, Hil
HrgttotfE & B x b, ~vu P KIUREEEIC K > TEDIL TV DY, liH
DEEFUREHMEGR TE 20,

By a s LkaTEA (Thb)

BV a REEEEIL Ny VT -SRI RO N b o L FIRIR NS T T %
~TT =T =BT HMFICEL L TRBY . B EA TS,
ZOWEBO TEIXEE R E TH Y . EEIXRIEE., ZREERL T A
A NEOKEEN S EBIC L o> THER STV D, %) & s eEE o =
EEZHNTND,

V77 b1 FA YA NEEE (Tab)
27 2 ZAEFEOIFEMIALET 57 V) IHRDICHEH L TEB Y B3 155 15em
DZNEEB LI OTA A NEDOKINABETZ > T\ D, ¥y LillaE

HDEIIETHEEBEZLNTND

H77 b v-27 4% A MNEAWE (Tal)
U7 AELEOITRNIZEH L TEY . YUV 2 H)ILEFH# e 12 b
LTS, TAYA MEERTH Y . AEEEHT I b h ST tO Mg 2 Z 2 6h
TW5,

7 X v "I = VEIUEEE (Tap)
ko L 7 O ERAITICEE LTV S, BROZIEERT A A b, B U5
CENEB L TV D, BRSO g LB 2 ST B,

7%y b=V KIIE SRR (Ttp)
Y UNFFED S BB OREERICEEL LT\ D, flix OKILFESIZ K > THERL
SNTEY, THECHE O RBEEHT it OME L EZ 5T D
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BHRA o R3S 7 B TR S Y R A T AF LA
7 kIR A FE (Ttf)
T 777 A (7)) OWTERHED B AT VEFIZONT TORIRST o —
T UM OWREIRVICEN L TEBY Yo VKRB B> T D, £z,
L ORIKEE S I AEEOBGRTHE L TR Y, glEEFittoE s B2 5w
Do

a7 KIUPEEAERE (Tts)
Y UJINOALRMIZEH L TRBY, BEXBLZ 650m & AL b TW5, AL
Ao THRBITHIRAL LTV 5,

HZ 7 by kg AR (Tfs)
N b7 Hg o 2 B ALENIC 2T CARFEICEH LD, 77 h v kilio
REEEMEBEZ LN TEY, BETIE—EMNICBEIIC > T EL T b, v
~u 7 KIUREEEL YD b OB TH D,

N7 7 KupEE AR (Tkv)
AT ZUHLICEEH L TEY . KIKSRHRIENIC L > TR Sh TWnD, 57
by KRR S A > TR Y . PHIfEitoME L ZE 2 b T,

TV U h o kiufeEatE (Tte)
TV U NIER LR 7 2 2B DR L TR, AfbaazEA T
WD, HHEEET I S R IR IO L B2 S5 Tn D

fIKEE (QD
FLLThy L7HIBOREEICBEH L TEBY  H o IREBOb A EZE A TS,
FHAE S BV THRETH Y . MO KIEEEE REAIZE > TN 5D,

e (Qa)
Ko U7 MU ICALE T2 VAL by VY, I~ TEERB IO Ea s
LR VIR AL DT b w ' MEEEIC A L TR Y . R DR
T2 DRI OHEFREMIC L > THER ST\ 5D,

b. b v L7 il o M #E S
Ny U7l CIEL B — B A oliE & LT AU BIEIC T A v by L WE,
WNUF =N RNy T HWiE, N X Wi LT REEniEE S Tuns (X 11-2-2
ZM) o Fo, E RGOV T 7 FykiE, by LB IOT AT EiE
DHEE SN TWD, BT ZILOALlciZ T 7 WiEnffte sn<tksv ., 77 Zihode
HACIX 2 O J7 EPE S B PE S5 1 0 B AL — FE P 5 s U T b,
%ﬁ—%ﬁﬁm@74wbv/mgiIﬁ%ﬂﬂﬁﬁm ZHaE LTV S IERTE T H
D, by L7HIRICEH L O DIRELETOKIEEZT> TS, =V UB U lE
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HEH A o B S 7 IR o S v A A 77 A F IV LAR— b
TI T 7AW (T & O ZEE D ALE — FE P 10 0 7 W AR PE A A3 Y
KB L TS EWBTHY | ARKEEE Y > Tnd, AL by CHiE & 7 ~WiE
WZEEE NS TR OREEIZ R > TV A EB X BN TWD, 2B, TA L hw v
Wik & 7 ~Wifg ORICALE T DAL —FE GO Z = by T RiE &N A
Wi AL TE AN FE R IS BB LTV 2 IEWTE T 5,

RSO TA Y VMEEY T 7 by BBIIAMThNEEEX 5Tk
D, by LIRS RIS L7 ERTE S B2 b T b, £, BT
Z W R IR AR IS L CW A IERE L B2 5T\ 5,

C. v L 7Hus OB I L OEEH

by L7 IS OB L, 757 T A (T L OEREE Y TS
IWERADOEREE L Ky END, 7727 7 AUEIOERREEE LTI, N bhvr v
WRERNyVEORBRENRHY . 77 07 7 LU & 2 Odbflo iz
40°CH 5 TOCOMRRBBEBH L TV D, ZubHORREIE. by L 7 W& O R fIER
&7 NWiE L ORRAHEICALE LTV 5,

TV U UELORREEE LTI AN X W E by L 7iE & O T AL
BT ~ES CEBEOWSF - I A0CHIBZOIREDNBH LT D, o, Ny
R DICIT NS T T AL (35T 48°C) . v 7 (38CHh 80°C) BL UMY
UJNIRRWD N oA 2 (49C) TIREMNEH L TWD, £, AN X — b o 7 i
I TR, N by TR BT D 60C) ENVABEEND D, NUAEY
W THREINTWAIEEIEWMIAHR, Vot A b, AV FA b, 4£T14 b,
HEA, ABRETHD,
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HEA v R v 7 BV E S U R A 77 A F N LER— K
2. BETEERE T —

a. HEjPRE
Ny L7 MO E PR IT T 2 AT B G-928 (12 XV #9 25km® DFiPH T
300-600m D fHf&E T 247 SHE I TW% (PLN, 2008) . HEHEE TR
HOREITENS, RE)BFEIIMEEEOFEL RS L, Eiz, B R OREH
I T OBEESAOEREZ TR LTINS LB X LIV, ZNHBFRIRITIEN TV D I5E 13
JERHETE R 2 R LTV D560 0 5, ikl 7 — 7 B (X 11-2-3)% 7.5 & |
7 — 4 B3 85mgal 725 106mgal OFIPH O 2% L, MRS AL B TR E ) B, m
PR CRE IR L 7o T D, T O E SR O— XA R & LT
WCHERLTWS, MficmENRFEEZ” H” | IRENRTE2” L TRl &E
B LARE R OE AR RRIRIIE O D # 2 E /Y =7 A b & LTI
L. MFIR Lz, (GL1~GL5) GLL IZMEXIZIT 5 T A Y U Wik O J5 1m0
JERFIALE LT D, GL2 X & A1 K g OHUE SR L AR & 5, GL3
X7 Wi T 5T D, GLA <0 GLS [IMER S LT e WM RS 2 S LT

DE[REMEDN B B
mGal
106
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!
103
i
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0
= SH0000 N
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Enmm- ]
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B
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HEA v R v 7 BV E S U R A 77 A F N LER— K

¥ AREN A DI G 2 R 5 LT, mE & AR OB RS A
DGR B B GRS AL TWRDN o T T | BT HH 53 A O AR E 5 B 733 1E C
B DI CE R, BEFEBRAERRIIE RS RE LT Y | M FTEORHE Tk
BEZLEDLRETHDLLEADND,

b. B&IRA

by L7 MO BRI ERAE L [F L 247 WRTUA A B Y 7 24t G-528
WZEDHESNTWD (PLN, 2008) , EAERA CIIRAL O IRTSCHEMEIR D 3 A7 6
TG DHEELCF = U —SUREZHEET 2 2 LN TE D, L, iR IC
BT MT 38 (EEEL) SENEENHOCOND Z NS L, MOEEITE DR
BEMRT2EHOTITOND I EDRHLIRETH D, X 11-2-4 13 3%HIk D 2577
X|7>% IGRF (International Geomagnetic Reference Field) %75 L 3|V 7= IGRF &7 KT
H 5,

3
ot

CHLhbBERNsse SEESBSEES8

f I o 300
aﬁm-n T D, ﬁl T — 1 o = T ] TR T TV T T —0F
419000 420000 421000 422000 423000 424000 425000 426000 427000 428000
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I-2-4 b v L7 #lil2mi 7 IGRF &2%EX

IGRF 7%7%(3-600nT 7> 450nT O#iPHOMEZ R L, B AR TIEOBASE . mfl
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HEH A o B S 7 IR o S v A A 77 A F IV LAR— b
TROBRET 7o TnDd, 2D OEADRRIEE OM ORI T OIS ILm
PEIR D ARERER & 72> T D ATREMEDS & 2 23, BEFHUE X 351 5 Wi o g 55 7 &
OBIEMITER D Hile\, F iz, ARHIE O RIS H L S O BV B 0O S5 AR 1R E O
BER I DO E TR CTH D, — eI B 1 F I X DS E 8 - TR Y |
A OGS L BERITE X D ARRE 2892 L3 AU AR ) G A
WA LTV D 2 & DIEMEROE FICHR R E B SAUTORWATREMEDR & 5,
Z DA IGRF 20 DRGSR HE D 7 4 NV Z — R EAERT 55 HET — & O R
PreMRETE %, 7272 L, M e & ZEA O MT 41 X DRIt 5
AR LD BHEE FTEE72 O CHERIRE T — ¥ OFRITIINE 20 EBbh b,

k=

~

C. CSAMT VLA

ko L7 B2 U TS, 2008 AR IS HIRHOR 130 00 CSAMT {EERA N 32k <
TUW % (PLN, 2008), ¥ 111-2-5 |2, CSAMT ERAE ORI AL E 2 7~ 3, PLN (2008)(Z 13,
CHSOHLETRHESHETF—Z %V, 30 BLEOWIEIZHOWT 2 RITiiht 2 £
LISAERD R EN TS, KN-2-6 12, 2 RITRENTHRE R OB 2 7, HiEITR g o b
PP E ORI, FER IRV Z R T v v 7' 1 v 7 O TS, @IRONTEE
ARARITHKIE T 2 A S O IR HL A2 R E T 2 BB 0320, B 11-2-6 127k
L7z CSAMT IEMBHTAERICIE, 2D X 5 2Rz w3003 Hiv, b w L7 Hilik
DOHIBRTREIE DILN Y Z R L TCWDREEERH D, L Lenb, M-2-512~ L
7B E N IIRER H VY . ET —Z I B> THRIENVLETH H, £/, 2K
TLIEHT D A v ¥ 2R EICHMERH 5,

HRELEICOWTIE 2 SORMBERH 5, 1 DILEEIR & SO BN IEF 12 HEW 2
ETHD, bH 1oL EEFEN2PFFICEREBSNTRBY, TV Y NMMIEEIT-T2 &
EZONDZENETFLND, —fRIZ CSAMT EDRIEICB WL, =7 74—V R
AT B 72012 BB & PR OB D 72 < & BIREIRE DO 3 5L EET 2
WD, by L7 ik CSAMT LR ORIFREE TIXEEIR & RSO ERENIERI1C
B, FIDIEERERO U A Y — RICHEPMFEL TV A HLE b B D, 2D X5 RGE
I HET =2 DIFE AV EN=T 74—V RIRO T DI TE < 72 5,
=T 74—V RREMIET 2 HEB O ORI TNDMR, =T 7 0 —/L K%
REFERITHIET 5 Z LIIRARETH D, S BT EEPHM 2 DITICRE I N TEY .
T I NAE EMEHINDMEET o7 L BZ ONDN., ZOGEILEY - B & JE
THHMIEIZ=T 74—V FRIROBN G PR | METETETHL 2D,
ZDD BRO B DN 21T O IR DMEDOT —Z BIG I TNz E 5 nITD
WCERINE S,

FENTHE R OB X 2 LD & TREER 4km £ CTEMITHRE LIz A v v afBE 72
STWb, =T 7 4 — /b RERIE, BREEBMEL 221 EEICE TR LSO, i@
# O CSAMT IEDOHIEITW@E 1H 2z L EOFIHICIR SN D, AR 1 Hz £ ToT—#

I11-11



B A o R o 7 MR i o S TE fi 5 A 77 A FILLAR— |
ZHWTHHTCE 200% Ikm BENRRTH L, L3> T by L7 H#itllkd CSAMT
1EDFRHTHRE FAT BASFMEIZ BRI N R D XETRD D BEAL 7 ST OREIE 1 ZAE HEME A3
HLHMH LIRS, EETRITFHAEHOHH T EHLE O  ICRE S TR Y | FIH
AREZRE IR SN b D LD, ZD X I RBE O ®, CSAMT LR OfRNTHE
i, #HBWEEOMIRITITE DRV L e Lz,

B Lpsevesuny

II-2-5 CSAMT LA AR E

B4 11-2-6  CSAMT ¥ 2 WRITHRHT #&5 FLT IE 0> 1]
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3.

a.

PEAF b7 — &

WA, - JRLIR A3 HT

PT.PLN Geothermal (= J ¥ Sfifi S Au7- FS(2010) Tik, Mkt o —B & L TR
IR TR ADZH B THON TN D, IR - R AL, — I THEVE R O A 2
LRI T HIDICE N IN D, FUHFEEERBRIC X 2L FRME CREERE T A RE
KOSHAR) 7 — 2 DG LT RWEEAITIE, TEEMGLE L COIHASIL SR %
TR 5720, FDOBRELXDILEIN Z2ITOND Z L0 H D,

AR Tl ECHHA SRR - AT ADT — & 2% -2-11Rd, @E., #
BURMBIZIXIZE E A EEENR VBRI ADEENEL | FRFCERZOEE LRV, 2
NHOMEHE - BHFR T — X3, BE - -EBRXTADELZDORADEEZZ T CNDH I EE
RLTWD, AHUETIE, Bi{LKFET ZAOGHTILEDOHLE THITHhOIL TV, IR
T A DIRE N FLEGHUER N & | KERIZ A RO BHGFHE 21T - 72K - R TIT &
W ERALRFBRD L2212 2 e 6| BibAKFET AL EOHEDIRR T AT | 1F
EAEEREEINTOWRVWEEZOND, ZORITININER - IBR T AEBRITZER
RO Z 0T ARIR A DR b EJR & 72 o 72 HIZTEE J& N O Fi (R Db - R
L CTWRNT2D 26 OT — 4 % VWV HIEVTEE TR O Rtk DR o H L
HET D 2 LI EE L &I LT,

£ M-2-1 IR - BT ALK
#>7 /L No. | CO, 0, N, Ar CH, BRI A
TLH-3 1.83 32.62 66.48 0.00 0.07 kv L7
BTL-1 27171 30.73 38.61 0.00 2.95 Ny | N

by L7

HTS-3 47.38 10.55 41.68 0.00 0.39 Nby T
BTL-3 8.85 3.95 6.35 0.00 0.00 N Ry m N2
HRK-1 95.57 2.33 1.72 0.00 0.00 N
OMA 16.07 29.08 54.66 0.00 0.18 e~ NIV
OMA-2 96.01 0.80 2.71 0.00 0.48 F~

AU T OFRAI AN, — AR 2 BB IR O FIE ST - & 7L< Ei
SNDHRETHoTN, 2011FET7 H EAICE OLHAINTE T LIZEBETH Y | 1
HERBRIIZEN S TRz TR OEAERIIAHREETH S, L,
AR DO MBI EREEDORKG L ST D 720I21E, ¥ — B o BER OB ERRGT
ZATOREN DD, ZORFHIIF, YOFEHREOLFRNET — 2 AR TH D,
Z 2T APAE T, HBEIL O/ LN DEHREOLFREE KT D L5 AR
SN AHIICAAET D0 & 5 7, BHERAA 21T ORERS L7, SRR ORE R, 2&
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HEH A o B S 7 IR o S v A A 77 A F IV LAR— b
7203 5 BT R W AR O REE % SR~ 5 K 5 7R ME R A OERBUTIREEC & 5 &l
ST, 2L, KBS TINE LI FET — 2 ofic, iRk E £ o —
R 72 A T A DR A L OIRR T AT =2 N E6NTNWD Z ERH LM -
Too ZOBFT —# &2 W THIBVER DL PR A RET T2 2 & & LT,

F N1-2-1 12777 TLH-3 O A A Y2 VT LB AOIR FE O LRl i) i O RIR K (55 11-2-2)
MHEELT- b DL Bbis, CO° NCG DEIAIE, ZEXRDOEELZRTIE, —&
IR HIBAGRAR TR DT ADFHEEH L TN D, ZDIEIND I AT —F DI i TBAEOHM
BRI R O TSN Db H D03, HAFORKH/328 CO,R° NCG & \»
IT—=AbH Y, AR HBGRIAT O A DR L 1T D, Z D7D, TLH-3
DRI T ADIBRFE DK G & 752 2 BT R DRAR A RFK L TV 270 & 5 BT
KRB TIE D 20, EEMGE & L COMBRR DO REE T AR A TLH-3 B A7 —
ZINBHEE LT,

ZOT =X DHAROEEFR « BRITEKOBRANZL DO LHBIENL &b,
IHBERE CO,0EIAZFRE Lz, TLH-3 OERAKIT, %k 25 X o IchrEs
FEMBEMER L #BABOKTHY . 20 pHIZTHETH 5, THEDHIEUK A 5 45HE L
T2 78R D CO/H,S Fhid— I LB K & < 10~100 DE/NLLE 72D T ERZ,
FRCHEARDNEEIR & 72 o T2 BUK TlE, pH 235E W 72 D12 HoS 1T Bk Ic s L9 < |
ARRPO HS IREIHMELS 22D, Z 2Tl MBKEFKDBEADRBDHND Z Lk,
BLAE DD B0 EARE Lo, EOREE, TLH-3 7 — X IS EME Sz Z& P
DREERE T APRE (NCG) KON DREAITIRD X 91272 5,

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

Z D TLH-3 A A%, BissHiug ) SEEN - S CORMENT-HATH D Z &0
INARIFRS AR Z LD, ZAVL NS REDE S Il T & 220y, BEEERGT
LOEEOREH & L THIEFOZEK P OREERE T AR - Mk E3RE LTV, 7R
VAT B ZEAL O HERE A S A U OV B IFE(E L. BT AR D CO, A
AWEE D TWDAREMEN B D, 7272 L, EEEOBFILOMETREE) LE LI
DT, COXIRTARE MK 32 b2 nHALEZbNS, A
R OMERREBRE . 2D OfE B A BICKRROLEE I RETLER D D,

b. IREAICFHT - LA HT

TEIR K DALZEHT « [RIRLAR TS S 2 F O CHIBVETRIRTE OO FTREMERR R, MBI R
JE WK ORI MBI E IR B e . HBIT R 8 TR o S A ik g & S dhimiE
BILOR 7 —v - JEREOMEA TR & SRR EORGS, —RIITEmS D,
ARHIL O TR T — & R OUKFE - iR FNART — & 23 11-2-2, X 111-2-7, X 111-2-8
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T, F2. WESREE 2 F 111-2-3 12577,

(1) HENVEJFEIRAT O AT REME & HIZARAR O EJRIZ SV T

X 11-2-7 12789 K 9 ICARIR ORISR KL CL AL E 7213 CI-HCO; B CH v | ClEE I
B 5,730mg/L & vy, Z i, ‘Zﬁmé:7(7kf@?ﬁ?®i&?7k7ﬁaALf:?ﬁﬁiiﬁiﬁ%bkw
EIRE o TV Db EEZLND, K IH-2-8 27T X )T, MEKEHTFKDRE
“ﬁ%?%éhﬁﬁ%%wﬂ\V7mﬁ@twmﬁ$®m%mfi\ﬂm29:m
T EOICBKNELOEA EMEER L2 2RI E—-18 7 RRLILD,
fes5 —18 v 7 MImIROMERTHEE T4 U, MEWRIEDIRAFED alfett: 2R LTV 5,
LU, AREZEORBET CIHERWEE TH-THLY 7 MREXDGER’HLH &
WD Z DT —H 2 THEBBUKSITE L TV D SR Z Lk T Ay, —J7, 1
KEFAKRDEA, CIUB . (F£/V) 1359 1200 FE 2R 928, VTIRRGEDOHBE L 7 K
DRBNDIERAKTIT 130 FEE L 250 E OMEERNEA TS Z EERLTWD,
Fio, RO 3R T LT, THORRB T, H{EFRE (Na-K-Ca) & 200°C
BELEWEZRL TS, BLEDZ Ene | AR IZMEK & O T K % ik &
U S 7 VSRS E LT D E I S s,

SO,

® Tulehu

® Sila (JETRO2008)

A Batulompa (JETR02008)
Hatuasa (JETRO2008)

SO,-type

mlxed t e
ylp CI-SO,-type

HCO;-type

C|—Hcoa—ty,;;e-"“:,~ \
*——@ ° £
HCO, Cl

BIN-2-7 JERAKDTEEA F v =ikm X

Cl-type
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F N-2-2 IR KDOICFALRL

sio, | A | Fe | ca | Mg Na K U | N | S0, | HCO, | Hs | B | pHiab. | flowrate | WX
No. Code temp. FUREHR AR R
oom) | opm) | oom) | o) | o) | oom) | oom) | (oom) | opm) | (oom) | opm) | opm) | (oom) | (opm) wmin) | ¢o)
1 TLH-1 149.9 0 1.06| 145.3| 16.55] 373.8| 39.73 0.18 2| 473.86 0| 655.44 1.33 1.64 6.2 6| 57 ;ﬁb7ﬁ|§?€§@f§
2| mns | 1789|  of 077 26203 186 10621| 1528] 079 3| 182644 12| 47476 1| 48] 64 13 78|/ 3k m il
3| T4 | s298|  of 009| 26578| 119.36| 196119 1486 0.13| 0.75| 312892 25893 520.9 2| 12| 69 28 Q|zerUmR
4| st 1834 o| 02| 7025 os5| 282464 3026| 12| 1.36| s28224| 6447 12065 199 1205 66 03 %0|v5
5[ stz 8675 o  o| 28838| 524 111552 1037 052 141| 205575 1548| 15135| 199| 478 76| - 38|v5
6| Hrsa | 1634]  of o0o0s| 3126| 039| 104064 9628| 054| 469 1811.54| 25| 42378 1339| 346 64 75 60|/ ks 7 H DI ':)
7| wHrs2 | 1ss5|  of o00s| 2092| 885 997.92| 1| o051 563 174185 2308| 39511 1339 426| 65| 238 60 ’;:’Z YERO I;
8 HTS-3 172.8 0| 0.14] 2882 9.22 966 92.06 0.53| 4.69] 1741.85 21.05| 441.86| 12.68 7.49 7.3 15 60|/ \k 7 H
of 1L 1794 o| 164] 969| 4185 s7es| 715| 347| 7.81| 140806 83333 1884| 1063 2455 66 05 49|/ skom i
10| Suli Beach 92.19] 0 0| 52.3 4.26 173.6: 9.39 0.05 1.88, 226.99 10.12| 198.36 1.66. 0.46] 8.3 235 K OF:3=3
1| s | 1813 of o0a 2132 227 1107] 893| o0s4| 15| 181185 387| as255| 199| 614 64 15 61|/ kg
12 SLM-2 1245 0 1.65 492 9.15 2096| 203.6 1.04] 4.69] 3818.82 72.62| 153.94 5.32 6.9 5.9 7| 70{/ k1>
1| omar | 2083  of 297| 289| 308 3436| 217.4] 03| 156| 54007| s15.70| s759] 465|200 67 15 65|14
2| omaz | 2304  of o057 6402 463  7es| 7024| 048] 35| 1067.94| 57| 39675 133 285 68 15 nl+< ;’E
3| ARkt | 100a] o| 02| 6308 102 82| 7266 o048 5| 111892 9539 53252 266 200 78 3 8|y
10
0 ¢ rain water
O spring

-10 A hotspring
B sea water
2 — GMWL
-30
&
A 40
1w
50
-60
-70
-80
-12 -10 -8 -6 -4 2 0

5°0 (%)

1-2-8 JERKDEEE « KFBFRNIKLE
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5°0 (%))
SMOW
1 e L | | 1 1 0. PRSI | | 1 1 1
T T T T T T L L T T ||‘4‘.l Teepeer T T LI | T T T T
n 10 9 8 -7 6 5 4 3 -1 r 1 2 3 4 5 6 7 8 9 o
Meteoric Water Line 20 4
5D=85"0+ 10 : ’
(A . ANDESITIC MAGMA
2 + |
/+~ Water-Rock WATER
Interaction

30 T &8
(=]
Z<)

_40 -

50 1

60 1

T @ Batu Lompa (JETRO, 2008)

® Sila (JETRO, 2008)
80 1

1-2-9 > TRBRKEDORRSE - KFFRNIAL

(2) HBERTEEIREIZ DWW T
MBI R R 2 3R 60 B 7o 1 BEAFFAZ ClIIM bR EF A Sh T b, He
TARIZE DFIRLBHNE LT TWD -0, IEMERIRER I, FE A2 3E LT
FUEHER TE 220 A3, Na-K-Ca EHE Sila T200CEZ/RLTWD Z &b, A
DI JEIREIX 200CL EH D D LHEE S D,
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HERA v R v 7 MBS Ve i TJ7AF A LER—
2 -2-3  FIRRAKDOALZZHL AR B 15 53 D ML RIRE

No. | Code RE(0) ORI A
Na-K (Fournier) [ Na-K (Giggenbach) Na-K-Ca

1| TLH1 222.42 237.37 119.00 L OREREDRE
2| TLH-3 250.43 263.26 179.96 PAVRPI= DAY
3| TLH4 194.45 211.24 189.19 RESVER
4] sL1 223.11* 238.01 199.84 5
5] sL2 210.95 226.69 157.58 5
6| HTS1 210.56 226.32 150.32 INEYTH O ';
7| HTS-2 209.35 225.20 148.38 NS THEROT—IL ';
8| HTS3 213.04 228.64 149.59 INTY
9| BTL 200.07 216.51 269.02 A 1= 7=

10 | Suli Beach 169.56 187.74 81.72 A)ERE

11| SLM-1 199.38 215.87 160.01 INkALY

12| SLM-2 214.66 230.15 185.09 Nk
1| omA1 180.80 198.38 219.92 *= N
2| OMA2 209.60 225.43 182.92 *=< L
3| HRK-1 202.91 219.17 187.47 NILY 7

(3)  HOEAITRE IR D AT IRRE & ZR B DUV T

G. Eriwakang O ALIZ /A 2R IE, CHREICIZOSE 03 H 525, CIUB HITHHM
LTEY 10 FTEDOENLEZR L TS, 2T —DOITEE LR & L72BUKD
Z OHIBIZ AT D ATREMEZ R LTV D, BV 28D DIRRITIAR > TE Y |
Wi I CHTEE B IR > TV D alREtE 2 v b o L b,

IR 2 T D A I DWW T CIUB lLORFHZI L W HEECTE 2 5HA b H DI,
ARHIR OB AWK TH D Z E0vh, CUB LI X 2 afmOHWHIT# L, L
DU IREEA A RN @V T &SRR B CE A ICHERR S oA R B T
LEREMERH D D OEA LI IE OBMR A SIHFE TH O NI T HINERH S,
HER A PCA IR BT AT L 7> TV DA, RIRE NCG R L T I
A — VOO B EORIENAE U 5 ATREMEN S 5,

IRIRAK DA A & BIOK O AAEHCHAL RS S B, Sila #ATEH LT
DIRED RS SIROHEITEE ) HIRE LT HIEBEUKIZ X 0 Ak ST s L H 1T
R 25, L% s RNLIRT — 2 5 BauE, Z OHUSED IR i b A L7 BVE IR
JRAFE L TV D ABEMED 8 D 2 LIS 72 2 3 i mIZ D U TIEERERNIC HUBVE TR DMRAF L
TWTH IR & U THIBRIR DS 1 C X 2 IRE 7 M OFKMEEFIE LWzl
AL HBITREEDBA TE TOWRWATRENES & 0 | Z o it} QYA DK 55 o it
EREE I O BKMEIE DA & BB L oA IRITIC X 0 BT e & 2 4R 5
VENH D,
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4) Ao—nN - BREREOT V=T ) 7 EOBBEOAEOHRE & XHSRIZHONT
TRIR K DAL AR D RLAVIE, FEFERTRAM OIS R R U 2 rTREMEIR 220 &l
SND, L, BEFORGRHFICL L0, BEERENEWI EbH D, BUKE
TLRMD T U T A — VI C 5 ATREMED & 5, ATRJEIRE2MHEE £ 1 200°C
A DRE THIIE, SiE T PMRIEASE THRITEBIES THY . DR
RE W, ARRERERSE CTIHATRE ORI K > TUIA T — W 4 5 "l & 2,
SURRFERAAS R 2 B R 2 A0 2 E DR E LR D REMR H 5,
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1D 64m F TIXKIIEAE R SA L TEHY (K 11-2-16 ) | >~vr 7k
L SIS e S D, RS 64m 205 85m £ TIFAE L= RIIEE A5 L T8
D, VT 7 bw2T7 404 NEERE I EESND EE X HN5, EE 85m 225 911m
(Ehl) F TIEKIIEEE RN FEARTH 505, TREE 459m 726 471m £ TIXL IS E 2
HOTNWD, ZNHE2THRY T 7 ~y-1 74 Y%A NEBEEITKIEATRED & 5 D3
TEXRVA, AREETIIEENICYH T 7 -1 74 %4 NEBRA L LT,

KB B L O KM

TRIEE 330m THEB/ /K2 FEA: L, 332m 72 & 350m DR X ¢ —Hpaiifk L 2o
TW5, ZHLIEL. #omKaikid 2 K8 T 618m £ THEINTTONT, 9%
= 7ERE GRETRE 616m) 18 L0 KT I U722y, REE 725m T4y itk
DNFEAE LTz, WREE 911m & Tro/KiIfkie L7-23, RO E /R End . R 735~
737m & 740~750m ([CEKBAEE SN TWD, —F, A R bT v 75T, HE
644m (T EVRME 643.59m) {130 BBk 23R A4 LU, GREE 703m (FEELRFE 702.15m)
TREHRKE o Te, AR, S5tk & Ak 0 K9 IRHE T 932.67m (H
ELEREE 930.75m, HUE) £ THRHIZTHONT,
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THRA K E AR T L TWD, SRHIHITEREE 703m CRERAKDFEL TND Z &9
B ZREE 703m £ & 900m FUTIC K E RBAKENFEL TWDH EEZBND, I,
R 750m., 800m #3 X O 850m TIPS &L 700m LV & EH L TWb, 2D k)
PREISIT, MBS HNATEB A L TW A AT IAET 55, TLU-0L (25
WTIIHEOZ L FRHIFRFOGREDAEESE) [TERT 26D LEZHND,

F 7o HEKERBR TIE L BB KRR 1T T b, 543 600 U » RV DIEKZIC,
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11-2-17  TLU-01 JEKHF OHLANFEHE & #KEE

Injictivity Index = 28.3 m°/h/kg/cm?
75
"Linear Bquation Q =28.321 P "1877.551
70 /9/
T
5 65
=]
=3
o
<
3 60
1]
<4
o
55
50
0 50 100 150
Injection Rate Q (m3/h)
Data
Injection Rate (m%h)| Pressure (kg/cm?G) Remarks Injection Rate (m%h)| Pressure (kg/cm?G) Remarks
0.0 60.84
54.0 68.23
72.0 68.79
90.0 69.50
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Pressure Drop (atg)

[ Pressure Fall Off Test ]

Date of Testing: 2011/7/3

Pressure Fall Off Test

100
Date of Testing: 2011/7/3
s=0 66.0 -
m=1.9128
65.0 o
End of wellpore storage
10 v
o OO O——O— |
- 64.0
o
El
< o
°
Cp=10% H 63.0
2
4
a e |
1 62.0
61.0 > N
01 60.0
01 1 10 100 1000 25 20 o 08 00
i Qg bt dt—t, ,
Time (min) Q t +dt-t,
~
kh = 5.8 (darcy-m) Kinetic Viscosity = 2.47E-07 (mQ/sec) >
. Injection
No| Time Plotting Pressure N, | Iiection Rate| "0
~ - (min.) Function (atg) (TH)
Tool Set Depth = 700 m Result of Curve Matching 7 10 o 36 ] =0 (mmé)o 5
2) 2.0 1.74264 64.01 2] 72.0 41.0
Matching Point 3] 30 157065 63.73 3] 90.0 62.0
4 4.0 1.44976 63.16 4
5 5] 5.0 1.35686 63.02 5|
Kinetic Viscosity 2.47E-07 (m‘/sec) o 100 1.07528 6239 B
Type Curve = RAMEY 7 200 0.81053 61.83 7
AP = 1 g 60.0 0.45289 61.20 g
Py - 1 9| 70.0 0.41112 60.91 9|
10 100.0 0.32382 60.84 10
Permeability-Thickness = 9.6 (darcy-m) At = 1 T‘ 2100 0.18498 5084 T‘
) . 8.0E+04
Co = 1.0E+04
S = 0

(@) W—T~vF ik

-2-199 TLU

01 2% %
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< — JE SR DTG R
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# -2-4  TLU-01 J8.BE - £ M@ ik 5

REEEEEER TR

EiEB 2011/7/2-3 2011/7/3-4 2011/7/4 2011/7/5 2011/7/5 2011/7/6 2011/717 2011/7/8 EiE
RE | #m | BE EAN BE EA BE EA BE EAN RE EAN RE EA BE EA RE EAN i
m) | () (C) (kscg) (°C) (kscg) (°C) (kscg) (C) (kscg) (°C) (kscg) (°C) (kscg) (’C) (kscg) (C) (kscg) (°C)

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| 28.76 51.00

50 23 77.65 0.00| 26.36 43.01
100 27| 28.76 394 49.80 4750| 56.81 51.00| 56.91 46.99| 93.88 394| 8326 43.01] 92.08 324 6483 51.00
200| -127| 28.76 1421 64.93 4750 74.05 51.00| 76.95 46.99| 99.79 12.81| 91.68 43.01] 102.70 1154 88.87 51.00
300| -227| 28.76 2399 7365 4750 85.07 51.00| 89.07 46.99| 101.20 21.18| 98.69 43.01] 105.20 20.12| 99.69 51.00
400 -327| 72.04 34.26| 80.76 4750 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 4432| 9178 47.78] 102.70 51.21] 109.41 46.99| 102.30 37.56| 115.42 43.01] 111.32 36.02| 110.92 51.00
600| -527| 91.68 5430| 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 54.67| 94.89 55.78| 95.69 54.23| 97.89 51.14| 102.70 52.99| 106.91 49.80| 103.70 56.20 135
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 58.81 122
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 62.96 120
800| -726| 96.69 7456 78.76 65.15| 86.87 68.65] 90.98 65.56| 92.38 61.90| 96.19 63.76| 97.69 60.98| 104.30 66.90 131
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 69.491 92.98 66.05| 96.49 67.76 | 99.19 65.42| 105.10 70.83 137
875| -800| 72.84 81.87| 77.65 71.48] 86.07 75.12| 90.18 7196 92.38 68.51| 96.09 70.09] 99.29 67.53] 104.70 7337 136
900| -825| 76.15 84.41| 5541 7366 5842 7758 61.22 74141 8557 7020 92.08 71.98] 97.09 69.21] 103.70 75.19 228
915| -840 56.71 7521 64.43 78.78| 64.23 75.61] 65.03 71.82| 8527 7339 90.48 70411 99.59 76.60
923| -848| 77.25 86.80

AAELER | 14850 2885M 40851 5285R 6385R BT 11857

KL 60m 600m 600m 600m 60m 550m 60m 600m
AxES Okscg 48kscg 52. 47kscg 48-46kscg Okscg 44kscg Okscg 51kscg
R 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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111.2.3 MT #&

1. BRAEEE

AR5 L7z MT 388 (MBS E) OFEHMIE, i FEITIC BT 2560
IRHCHRET (BRAZAREY 72 0 O BRI M ORI DWEE (WrE, B )
Do T I 1T 2 BOKEEH O ARl & i LU, iR g ofriE - 5 mtk
ERETT 5 & & BT, YA PRI OREDIEREE L T5 2 L ThH D, HBEGRIKD
WP - BRI & 22 1S D WS (KT - D VT T RESE) OOy ARALE & RN
L7, K 700m~800m D fHikE TIFRIFHE FIRICERE L7z 34 LS CTHRIE L7z, Fiz,
IR TR FE (2 B9 2 it 25 D G A BR FE R BRSO B OIS I I FTRE 7R R EE D~ & . 1B 1,000
~2500m DT JEREE NI TENIER W Z LD, ZOWEHHNT, S5
ORI M 2155 2 & 2SATEE7 320~0.001 Hz o & I B 351 T 50 J& 3K
U bDF =2 % BfF Uiz, B2, BICTEAS Lz MT 7 —%  GLEMEIBUE) OffiE
(RET 4 v 77 MMHIE) %5506 L, etk o REHHUE 2 S PR £ To
GRS & AT 5 72 D12 3 ROT MBS EMENT G2/ 15 4 VT2 3 IRt b 3R
i & W) 2 Sk L 7=,

2. BEENE
K13 km 20FFIC A WA ERE L, VE—FY 77 L A G MT A% F L
7oo WERIIE. W5 3 sy (Hx, Hy, Hz) L& 2k (Ex,Ey) TH Y., 320Hz
75 0.001Hz O J& 3% Kt ¢ 50 JE3 E L BE U C R TR X O ARE O FH 5
% e L7,

a. FRATHIIERS OIS

Ny U7 s TSN L 72 MT B O IS FELE X 2 B 11-2-22 1233, RSt
HEIE 3 J U281 O /3 AL & SRR - 2 72 o012 KNSR 3 L 5 (LR R
700 m~800 m T, MEMEHE FIRICHLE L7z, 7Zeds, AFHA CHIE 2 EhE L 721580 X
34 5 TH Y HLENALE OFEREIT GPS Z W=l S HIEIC L » TRE L (MT 4
PSR — B R A 2 1N-2-5 1R T) . BLHIZ ST 2 E 1T PT. Elnusa TBK O #AfiF
F O B AREATBI R RS ORI £ 2 EESEIC L 0 Ehi S 47z, £ 72 PT.PLN
WZE D EICLERBIHEREOFF TSI L OBLHUWEE DB &3 T b7,
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£ M-2-5 MT LA SRR —E R

b. VE—FU 77 LU A EORE

e ) A AREDTZDIZHET H Y E— N 77 L2 Z R0, iU O /M A
L. B, A4 X (B, AT T4, BRFEZE) Balfe/efR0 D7 s 2% E
THVLEND D, b L7 HIOFE B iAo AL TEH) 10 km o HiSIZE
WTT A MBI Z S LT & 2 A, B/ A A igi b 7e < AFEDO Y £— KV
T LU ARELTHYTHD Lz, Zo7d, ZoOMGIZHERR T, Y
EFE—FI 77 L AREREL, BT T,

C. 7 —XHSHIE

ARPFETIE, VE— N 77 Lo A &GN ORIS 2~3 55C, [RIREEH 2
TH5VE— MY 77 Lo 2GR EN LT, BRIV TiE, EY 2 iy (Ex, Ey)
BLOWES 3 Ay (Hx, Hy, Hz) (2 DWTHRERIIT —Z ORELZ FEhi L=, 7o, &
ACES W%%iEW&LfExEy&% ZJFAI100m & L CHIE %2 Ehi L7z,

BB L OB T — 2 ORIEIE. EICAL ) A XARDRneEZ bR EME (14
IRE 7> 5 5] 8 IF £ C) | %mbkoMﬁbk%ﬁ@wwwuﬂgamﬂuf@w\:
D EHATIZ BT, 50 B, Eo REMNEIREUER J OB A R Lz, RER
7 —2 OB, FHERBLOY E— M) 77 L AMACTRFFIZITY, 1GB
D7 T y¥artYH—RICEEk L, kB, 2FERT —21340 0 Lo s A
MZEI LT, BRI 21T\, 78 AR — A UV E—F AT YV EHEREL
Ttk . B BN HIRGUES K OMCARE 2 R L7z, 7Zpds. A HIE AUZ BV TS
ENTT—ZE ) — AT ONR—=YF ) a ¥ a—F—Z TS CEIY
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HEA v R v 7 BV E S U R A 77 A F N LER— K

L. &I TOMEFEA— BF ¢ 227 (SR E T o 72, MT BEEOREEERE KR
%[ 111-2-23 12757,

East Electrode

Hz Coil

South Electrode

d. BT — & Lt

FRERBI RV E—FY 77 LU AHSIZE W CHEI S - ESRR L UWSE O
FERAIT —HE, &I TV E— R 77 LU RABE ARG LTz, VE— U 77 LY
2ZHFED 7 0 AT —F = Z Z JPNT U FICRT MT 3T A =2 DR E1T o7,

JE e B e D R AR P

JE R £ DAL FEAIE
FLENIRPUE T X ONCARET — & DR (R £
I — LU —FDOMD MT /X7 A —4

VE—R) 77 LURMBRIZ L VB OND 7 0 AT —F — X OfFE%, LT —
X Ok, SIN ZfER L, 7 — % OSENEBEWGEIZIE, F—HRIC X2 FllE %
Fhi L7, £, BREICB N TH T —Z WEOM ERFE b WGaIciE, JE
MELHTBE L CHEMNEZ{To 72, S EIOBHHEEIZB WX, %o 0REICE
A RER DT — Z BN T AR AN KR & 7T — 2 BRD LT DD,
FENT X T D REE DT —F # BUG T 5 Z LN TE T,

FTo. BHEED 40 7 v 28T — O FEHERTIB KON E 2 e — 2 —H
T 2280k, REED A DRREHIE L, FRZ ) A ARZNEEZEZ B
HEFMH OT — 4 B R =T ¢ v MU (5 — X REMERE) 2EiEL-, ZofE
13T —Z A%, PT. Elnusa TBK OFATIC & 0 15812 CEhE X v, P8 B AT BR%
ROEMNT = v 7 21T o7,
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e. fiRbT ik
T = ZFRAT DB H I A IO T R 2 D ERERICE © £ TO S &
FERE R HRHT L. Z OHHHIGEIZ L 0 #l FHIBWSHE OREHIRIZ TS Z & TH D,

(1) 7 —Z R OB
MT VE7 — & O D EEARIT I = /L DR (Cagniard equation) & FEIZHTEY |
[N TRBLEN D, Z ORI RE KU P BRGNS EE AR5 & LT,
< v 7 Ay )OHFEX (Maxwell’ sequations) (ZX 0 ENiL5,

0.2 |E
Pa = T‘W [1]
B L.
pa : RISt (ohm-m)
f ; Ja e (Hz)
E T (mVIkm) DKy Sy
H W (nT) OKSGFESY
BEAGE L, —RICRIRCARTREEEDHO LTS, ZauE, s —
R BV Vi FERGE 2N TR ELC AR L2561, BRI AS IR D 12 1ITET 5

ECTOHEETHY . I =¥ /LDX (Cagniard equation) (Z331F 5 FHNLHCHUIE I AL
M5 Z OFAEE F TOVEHNRIETEZ "7 LD TH 5,

S =355x(p/ f)''? [2]
B L.
5 BARE (REEE) (m)
p RKHO ST (ohm-m )
£ JE % (Hz)

RIEX G 6 K 51T, MTIBIZB W CTERER @< 7212k, L0 &S
FEHRHUE S . I B EMEL 72 D120, KD RSO IEIEwA SO D, &

UL, BRI W T, BT 28R KO 2 0E UL, SRS E T
DHRFLOGHANFHRTEL L2 EHRL TV D,

H1F O HHUEE 2N 2 RO 3 IRTTHIC LT 25561213, B Ex 1, £ DOIEE
JT I DOWES; Hy D78 63 ey Hx & b EMRT 5, RIERICES By 13, 8235 Hx 720
Th<, W Hy & bR T 5, —AICiE, R TEMl S D BRESS (Ex
BILOEY) & HARBIGRSY (Hx BX O Hy) O, BLFOBMRRKNLT 5,

Ex = ZxxHx + ZxyHy

Ey = ZyxHx + ZyyHy } 3]

fH L,
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WA

R 7 MR TR 4 S TE (R i A

TZ7AFILLAR—|

Ex : EBHOKFERS @
By : EHOKERS @
Hx :  BESGOKERS « @

5w (nT)
Hy : WG OKERS  @EHRE W (nT)

wEAAL T (mV/km)
HHE J51E] (mV/Km)
W

T, B OSERRS (Hz) SRS OKFRS (Hx B X OV Hy) OBRIZHOWT

Z . AVE—HURTUVNVERE
FUTOXTERSZLENTE S,
Hz=A-Hx+B-Hy [4]

FEoob, Z (S E—=F AT UL) [THTFD

AL, A, BIIfE¥

BREE  (FEhE) o

BETHY . ZNHDEN S I =Y A OXZ W TRBHETIE LR 2 2 &30
REL 7R D,

2

JVEe— R 757 Ly RAF— UL

Al L7z & 912, RFEIZB W T, BRIIT—ZICEEND ) a3k —Lb o b/
ARERET DO, V77 L ARaREL, U7 7 L AR IOMIE R T8l
SNBSS ORRINT =2 2AVTY T— ) 77 L2 A5 —Z W % Ei
Uiz, BHLRE VE—RY 77 LURABICBT AT —ZEO X A 2 > 71%, HIER
[CRERINT — 2 D7 vy ZICEZAENIZRERR, N RESEESRL T, W
EN—BT 57— 2% BEIPICHRE L TR S, 4007 m AT —RNra A7
TANE LTEREND, ZhoDT7—% BRISICB T 57T =277 LU AR
ZBF DT —4#) BRI TFOXEHNCY =R ) 77 L AT —ZALER & i L,
BUASAE, BB EICBIT DA v =2 2B (Zxy, Zyx, Zxx, Zyy) ZHEHL

77

ZXxX = (< ExHxr* >< HyHyr* > - < ExHyr* >< HyHxr* :
/< HyHxr* >< HxHyr* > - < HyHyr* >< HxHxr*
Zxy = (< ExHxr* >< HxHyr* > - < ExHyr* >< HxHxr* :
/< HyHxr* >< HxHyr* > - < HyHyr* >< HxHxr* > [5]
Zyx = (< EyHxr* >< HyHyr* > - < EyHyr* >< HyHxr* :
/< HyHxr* >< HxHyr* > - < HyHyr* >< HxHxr*
Zyy = (< EyHxr* >< HxHyr* > - < EyHyr* >< HxHxr* :
/< HyHxr* >< HxHyr* > - < HyHyr* >< Hxer*g
fBL,
Ex :  #BHLSo x HFEoES (mVikm)
Ey : ®BHSoy FRoOES (mVIkm)
Hx :  BHLSO x FrEoES; (gamma)
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Hy : @S0y FuoriY; (gamma)

Hxr : U 77 LU AED X FEOREY; (gamma)
Hyr : U 77 LU 2RO x FRORY; (gamma)
* o EERERERREEWT D

HUMNIEATT 5 RAMNEEPT o xy. o yX BILONAH ¢ xy. ¢ yx 13458 Hfm1C
®4/t—5/1%ﬁwf\HT@Mﬁ_%OwTEﬁLKO

Py = (1/5f)|ny|2 )
Py = U151 Zyx]

¢, = tan~(Im(Zxy) /(Re(Zxy))
¢, = tan” (Im(Zyx) /(Re(Zyx))

> [6]

B AZT 4wy T MULEE
ENLEMR A B E L 72 LI /AT 2 M R O R IR EET 256, 20
JRFTH HARHT R DN E S T2 T — & O RJER B TR % T L AR il
MR ETICY T "N THZ2 005, ZOREIL, AXT 4727 NEMTH, #ITF
DHARTHEE LN T2 LT O BZMV RS ZLITEETH DL, AFT 4 v T v
7 M, RET e TR ORI R OB TH Lm0, ZORBEZ ST
—ZESITFETHT — X L OFELEHIZZ LL :@f:éf).ﬁjﬂﬁﬁﬁﬂjﬁ@ﬁ%kh?&ﬁ
DARZBNT, 200 &L el n 2R 2 E RS0, SEIOHIT T b0
ZEEBEICANT, UFOIEICEDRAZT 4 v 7 o7 NOBREEITo T2,
> BMACBT DA NY T ME— FORBHIEFIE (04 & oy OFHL
D) #3E L. mEEERTOA RN T o M E— R BRI AR %
TERT %
» ERRLTcA XU 7 2 ME— NRBHIERGU A0 Fim B2 5, JEEoRE O
filfl & Wil 2 572 D E A R TRSEE T = v 7T 5,
> D OREITET DA XY T v ' — R IRPUE & M 2 B 72 5 fE
ZRTHAIIE. COWEEELOA R T o hE— R REEREUE & e
SR bETHLOICHEIL, V7 hsHD, TR, AN TV hE
— RAHAREUE D 72272 & 23725341 2 15 5 T DI BT bl & 5
VIEAT 4 T 7 4V EZ— B 2 fiid 5,
> U7 MSHETA U NRNY T b R & R A N T R
BLRPUE &L DRSO ERE (R2T 4 v 77 ME) ZHET 2,
UEOTECEIVER LA T ¢ v 7 v 7 MEEREAEZ R 11-2-6 127 d, LI
DOFEFT (3 WITHIRPUEIEMRNT) [CB W TX, AX T 4 v 7 V7 MEE®ROT — 4 %
R L C3EhE L7z,

h
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FM-2-6 AXT (v 77 MHERE &R

(4) 3 WICLLIRPUTE E AT

SWICHIEHTET U U ZIF I N-2-24 \ZRT XD e o — 7RO 7 v v 7 %
W T MR L0 RENESUERS X OO FE 2170, 3RO KPTET L
BRI D ARSI IS T 5 R IRGUE & EBROBIEIZ L 015572 RRO
RSP 2 BRI~ v F o 7 S5 2 LI L0 BT O RS 2 T3 %
FETH D, 0O 3WITHIP A =2 a UEITIC L Y | 1 IRITTBREERT 2 Ik
TEILARBUREESRAT 2> D15 5 40 5 HARPUEE 1T LT K 0 B O @O T LIRS
DB TE D Z LIRSS,

X 111-2-24 3 oty A& X
KB L OKRKT OERESZIL, U TIORT~y 7 27 2 VDO HENTRAIND,

VxE =iwuH [7]
VxH =0k [8]
{B.L.
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o . AEEE (=21
g RMOBREE (=47 X107)
o . KHMOBXZEE (mho)

7Pl BACERITER T LD L LTS, EX[7IBLO8] 5

Vx(VxH)=VxoE =cxVxE =k’H [9]

Vx(VxE)=VxiouH =iouxVxH =k’E [10]

22T, K =iouc ThH, HEBEAEERORSY Hx, Hy, Hz [Z55f#3hiE, [9]
KIFLLFD XSk D,
0*Hx/oy? + 0*Hx/oz% —0°Hy/ oxoy — 0*Hz [ oxdz —k*Hx =0
0*Hy/ox* +0°Hy/oz* — 0*Hx/ oyox — 0*Hz | oyoz — k2Hy =0 [11]
0*Hz/ox* + 0*Hz/oy® — 0°Hx/ 0z0x — 8*Hz [ 020y —k*Hz =
F72. E ZELERERORKSY EX, By, EZ 10T AURX[01UILL T O X H 1272 %,
0*Ex/oy? + 0°Ex/oz° — 0°Ey /ooy — 0°Ez/ oxoz —k*Ex =0
0*Ey/ox* + 0°Ey/oz* — 0°Ex/ 0yox — 0°Ez/ oyoz —k*Ey =0 } [12]
0°Ez/0x* + 0°Ez/ oy® — 0°Ex/ 0z0x — 0°Ez/ 020y —k*Ez =
A2y =7V y ReflnwieEZniEzefi4 5 L& (X 11-2-25 #%HE) B
B DG E 1125 O CTRES 2 L XL T o[13], [14]35 & OV15] % [FIRF _ﬁ¢< Z
LERIFELE R D,
1wuHx(,7,k) x dy x dz = <pzz>{Hy(+1,j,k) — Hy(,j,k) — Hx(1,j+1,k) + Hx(,j,k)} / dz
- <pzz>{Hy(+1,j-1,k) — Hy(G,j-1,k) — Hx(,j.k) + Hx(,j-1,k)} / dz
- <pyy>{Hx(,j k+1) — Hx(i,j,k) — Hz(G+1,j,k) + Hz(i,j,k)} / dy
+ <pyy>{Hx(,j k) — Hx(,j,k-1) — Hz(i+1,j,k-1) + HzG,j.k-1)} /dy  [13]

1wuHy(,7,k) x dx x dz = <pxx>{Hz(,j+1,k) — Hz(,j, k) — Hy(,j,k+1) + Hy(,j,k)} / dx

- <pxx>{Hz(G,j+1,k-1) — Hz(,j,k-1) — Hy(,j,k-1) + Hy(,j,k-1)} / dx
- <pzz>{Hy(+1,5,k) — Hy(,j,k) — Hx(,j+1k) + Hx(,j.k)} / dz
+ <pzz>{Hy(,j,k) — Hy(i-1,5,k) — Hx(i-1,j+1,k) + Hx(i-1,7,k)} / dz [14]

1wuHz(lj,k) x dx x dy = <pyy>{Hx(,j,k+1) — Hx(,j,k) — Hz(-1,7,k+1) + Hz(,j,k)} / dy
- <pyy>{Hx(-1,j,k+1) — Hx(i-1,j,k) — Hz(,j,k) + Hz(-1,7,k)} / dy
- <pxx >{Hz(,j+1,k) — Hz(,j, k) — Hy(,j,k+1) + Hy(1,7,k)} / dx
+ <pxx>{Hz(1,j,k) — Hz(,j-1,k) — Hy(,j-1,k+1) + Hy(,j-1,k)} /dx  [15]
B L, <pxx>={plG-1,jk) + pGjk)} /20
<pyy>={plj-1k) +pljk)/2.0
<pzz>={pGjk) +plGjk-1)}/2.0
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dx, dy, dz: TNWZIUx,y, z RO TR

1-2-25 AXH— K7V v &K

R U 72[13] [14]46 K OS] A [AIRFIC i < 128 72 > T 3 IRcH T T L D 5q
RICBT MG OEEFRET D, REICHT--> T, —koE#ELRERTT VI X
D FENTEHINC SR E DB O AR Lz, 37205, —RouEHBEEIRITE T L) b fif
Mriic R & 285 O % 3 T HIRHTE T LV ORIIEE FUCERE Lz, FiZ, BN
FZENC T ORERE A RTE L. Z OEKE T HE D DR D IS TR E REEE
AT EOICHREEIT-72, 2B, ZOZEKJEITIE 10%hm-m DI %2 5 2, i L&
I — R TG LG T A BIRITHIC SR £ DG O & 3% E LTz, 72, 3
JCHARFTE 7V OJERE ST b | FERIC — Rt E s IR H e 7 00 BT Rk &
D DIEZFRIE Lz, 4Bl 3 WITHIEHTE T AV ERIZE W TR, DR EELE
I AN TR, HIEDOREED — I A X T 4 v 7 7 MEIEIZ X 0 Y Bk
HHDOEEZLND I LB IOBEH S RENEERBLO 5 & i & ORI BEIPEAMK
WZ LD D HITE OSBRI RE RICRKRE B EZ RIT L TV D AREIHMERN & & %
Y 4/

FIRD[13], [14] B L O [151Z [RIRRZE LS Z L2 XV BEGOE (Hx, Hy 38 LTV Hz)
NEHEIANE, BIREZHWD 2 Lick- T, EHOME (Ex BLUVEY) #KkH5 =
EMTEDL, 207, BRI TOREH WD Z &2k - C, RN ES &
ONAHEZ R T2 2 LN FREE 72D,

pxy =1liou-|Ex/ Hy| 161
¢xy = arg(Ex/ Hy) }
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BHRA o R3S 7 B TR S Y R A 77 A F N LAFE— |
pyx =1licp-|Ey Hx| :}»

gyx = arg(Ey / Hx) [17]

(5) SWICHIRPUEIE A >N —T 3 VEEA

KIRHT TN A 3= g EHRIT, TR EHRIA S b ZRIEEZ Wb 0T
HDH, ZOFETIE L FITRT RN ZRIEO BRREE U ZR/MNZT 22 21280,
M H AL MS Z L LD,

U = (WAd —~WAAmM)" (WAd —WAAM) + a(CAm)" (CAm) [18]

ZITWEEAT =X OEALTH, AdIFENT —X 2T AHEMEOKZE. Am
IZHARILE T VR T A — X DIEEERY by, T BB T A—% CIZET LD
T 7R 2ATHI TR D, BEU OF LIHITFENT —F LHET -2 OEREZRL, 52
BT 3 WL ET VoM S (7R A) 27, ZOHRMBEHU ZR/NIT 5
AmiE, LFIORTIERTBEREZM L TROHLZENTE S, 2L, ET LD
HARPUE & RIS, AARIERRIE ORRICH 720, T 3 Tkt T v
MEZ 52, LTFTOXRZEZHNVTKERREZT 52 LIk, WERIET LV (KK
7wy 7 OEREUE) OEELE I LT,

{(WA)" WA) +aC'C}YAm, , = (WA)" Ad [19]

T 2T, AmiE, KEEFHE KRB IZBIT D HARILET VR T A — X DIEEERY K
NTHY, AlTYae Ty AT GIEHIET NV RT A —F — 2 Z(L ST TR0 R
ﬁ#mﬁiwﬁmm@%M$%f?)%f¢o£@?~&(ﬁﬁwﬁ# frfH) & A
Ko I — %7);%%%wt# NEZ X DA T — 2 O FmB+5/h S <
5HET, [19]0 0 IR LEHEZ1T 21, 3R EE T LV ORKEEZ 1SS =
kﬁf%éoﬁk\éﬁ®%ﬁu BB 3RTA L NN—=Va DANT—=ZIZBNT
X, BT vy 7 OYEASE (RENMEERFUEOVEHE) & L,

(6) MBI 51T 2 FLIRP UM E

kmmm NETE S 2 A 2 B\ CERIRASCERIEA ST O kU 2
LIZBA. Z OB O TR — v B L ORI H IR ER R ICE BT 5, 1K
l:[:#f‘i}’h/ v LT %A9IZ 100hm-m (3 % VN E Sohm-m) LA T O ELHEHUE % 753 il
ThHU, BUKIEENC X VIR SN D BUKEE W OFEEZ KL TS Z EnE0,

—RICEREECEMIRAEIC X - TH B2 fIZAMIE O MR R IRBT S, X
1-2-26 |2 R T L OIZ=2DY =Ry END, Ziublid, OB & W EIEUE A
AT ERTE, OO TFALICHE L, RO EEHUE 2 R RIS Y — v B KON
@f FALICAELE L, oW IRPUE 2 R T kPR ¢ b 5, 2 2 CR LB L 1T
HIZRAHE O R W R 2 7R3 — 2 Th 0 | KUK %i%gmkma%ﬁ%
LTWDZ ENEV, ZORBOERITIRIRGT Y — O PRI g, Hh
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HEH A o B S 7 IR o S v A A 77 A F IV LAR— b
B ARt 5 LT, SIFEFEETRVWEEZLND,

A (2 31 DARELIRET Y — %, BUKEE N (R A7 XA b, A8k LY
M) ARMELIZGOEEZ R, #@E 5 ohm-m LT O ITIRW BT UE 2R~
EMEZN, T OMREIRITY — T ZERR MK < | TR 8 DR A A 72 5B A 4 5 T
WD ZENRZ, Fio, AU RS — > O FALICAEAE L, KRR
— L L CEWEIRPUE Z R T, T ORISR T S e IRP TR R, R
474 M ZER—TEOHBTERSNDIBKREEHEZXML TNDHHEDOLEEZD
. ZORIRPUERE SRS E R LTV ABRAICIE, e @8k v b iR
Lo TVWAHIRA R L TWA AR ®H D, 7o, ZNH D250 Y —r (KK
Pr— | HARPUEMRIE) (3, AU B IR E OFE L I3 A EN WIS
M, ZhUE, M FICIFEET DA O IBPUEN S A ORE L Y b, ZEhE, 2%
A, BEECLVRSEBINI O THLEEZLND,

— XA HEEN R T O O L IRBUREE L, AR O & O A R T,

- BEFE RPN EEOREATEE L. 2 ORENH 5 k& - Tl 5,

F o, HRBURE G E L T TR O M IE SR D HiLd, 2D LD
72 PEARGUA LG I T R SO W7 8 J8) 3\ AT AE T D AR S5 D W S i 2 Sk
DT ENRZN,

- AREIRELY — O HIRSUED . HIESUREE AR TRICIRVWVEEZ R, 2
DIRHARGTY — 0%, A A7 XA MRORE R LI OBOK B & S L
HZAHT R DR OB 2 - TV D Z L%y (K 1I1-2-26 1D o, TRTE
Frcdhd),

© %< OHIEHIEL T, EE O IR IR IR O TS AL E S D R 7 R
HEGUNICHTET 2, £/, ZoEiT CEERFUSEN) ik, H & i
O MEEEENRD S D, Z O IRPUR O RS, A AR
TEHARATHA MNRBEATER LM OEER LY b, BICHIRTERT LA T
A4 FRBAFEDEEHORNENE L DO INL b D EHEIND,

KILHEAHZ 31 2 HZITRE JE 1, — BT & 2 WX L2 - 7o e 28 12 i
KT 2RI > THIEL TWDLEENRE L 205G, HBITRIE OBk O —
ISR W ORI Y — % B L BT TE O _EEBIC A A 7 2 A FMROIRG T RS L3k
WD SR DBUKEE R 2R T D 2 ENE 0, ZOBKEER (AAXA7 44 b, iR
BIERE IR %) 1SRG 70°C S 200°C DIRFESRIETHEKRT 5 2 L 8% < KW IR
PUEZ R 728, HiBEME CF5 53 2 IR P — 13X 111-2-26 1R T X 912, H
BT E O EALICALE L WESE OB EI 2 ) BUKEEHEZ KL THhD b0 EEZ L
No, 2O, MEMTEEIXEEEL T, EAIREESTY — 2 235070 L TV D3
o AR PUR OB NS 5 2 B2,

LEDZ &b, kPG b BB O & — 57 v MR ZRET H5A 121,
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KR — > DIFROH T < 2O, Wil % O Wi SO B G, KB &
FERMR L TRET 2 0ENH 5,

X 111-2-26  HEHTRE 5012 381 F 5 LTSS &

3. b w L7 Hhl MT JEMRHT 5 R

a. Wb AR

AR L7z K 902, MT BBEIZI T 2 E EIREIT T ERERE & B2 BR R H 0 | &
WEIEEZ B D R P X AR O LR PUE 2 ARV AU I 1 D R S
PUBIZIRES £ TOHRBPUG R A2 KB L T\ 5, £ 2T, b L 7 s il o &1 5 5
S RENEIEGUE A2 3 MEO WSk (100Hz, 1Hz, 0.1Hz) fE(CHhH L <. R#t
R B A VERR U 7z, VERR U 72 A IR0 A0 S B 4 (X 111-2-27~ [ 111-2-29
WRT, 2B, b0 REIRSU A R, JIE LTz 2 im0 SEER 72 ik
WAL CTNDA N 7 b E'— RO R T — & & AW CTER Lz,

L, &R D REMNEERTT A 0 R T ERATRE (RERE) 134 HRICB W TR
2528 BIXORBIRTUEIT TR D RLRE E TOH HFE L) LI EPUET
B EnD, RHKEI A & EBEOR T OHIOM L 13825 2 Enb Y, A
PP O Z 20> b HU T FUIRHURES 2 MGt 2 &R o 7o R34 U 5 ATREME DY &
Do ZO, RO ICB O I KBRRER O ZTR T 528 L, 7F
A Ze M T ELIRPURS & X% R T 5 3 Rt AR IEMAT I B W TRFTT 2 b o L35,

JE % 100 Hz (23617 2 RS A0 P X 2 4 11-2-27 (2R3, Z OB
5 R HRHUE X, #E22 5ohm-m 72> 5 650hm-m OFiPHTH 5, AoAKIZEIT 5

ITI-46



B A > B 2 7 M o o S e A A T AFNVUAR— b

TR TR K0 B2 D23, TRERI 80m 725 290m £ TTH Y | LB EER DO
iﬁéﬁfoettﬁ#/\%ﬁ B LI D Th D, ARBIRGT A2 30 TiE 8ohm-m LU F
Ze 7R AR LB L HRH UO)S BR A s 0 TR B O IS MT16, MT17, MT21, MT22, MT26
FBEOMT27 IR B AL, & O FLENE ARG IS AL — P8 5 12 HE N 5 {8
MZBR<R LTS, £, 2O ABIRPURNIC I, o0 OB (RIR
) BRDHND T DD, O RENEHRETR L B g | B U - AR B &
KEL7-bDEEZBILD,

JEBE 1 Hz (2361 2 R L IRETo0 A0 i X A [ 111-2-28 (27”7, Z D JEIR IS
éﬁﬁtb?ﬁﬂ*fﬁ %, 42 3ohm-m 7> 5 320hm-m O TH 5, ASAKIZ 7‘6?5%
FCREEE X, PSS L0 B2 503, EEK 600m 725 2,000m £ TTHDH, AOAHIXD
SR AR iﬂ&%}ﬁ 100Hz O FHMNEIPUEIC LR TE T/ NS REE2 R LTS
DO, Z ORI AAEIIL, KBAIZIE 100Hz O FBHNEEB S AfE T & Rk
HD Lo TS, AL, 10Hz O BEMEIEGT IV TIL, 100Hz D § O &tk
L "C 8ohm-m LA F @ S HARHUIE 2 /- 9 S B L BR BT 28 K 0 TR P (FRA H ok
HROFEER) I LTV D,

JE I #L 0.1HZ (23517 5 B R GU A0 i X 2 BN IREU A0 B (R 1
Hz) %X 11-2-29 (Z7~7, 2 OFEEEIC BT 5 RS G, #4a 20ohm-m 725
650hm-m DOHLPH T o 5, RN I 1T 5 R R 5,000m LA EO K& 2RfEA R,
AT K O R AT AT 7 (3B 5L 100HZz <° 1Hz 0 R R B ARfE & K&
<HE72p-THEY, 100hm-m BLF 2 7 3R LEHIREUII 3R D S v, JlA MT16,
MT20 £ KON MT21 &3228\ T, 250hm-m LU Z 7~ 3k 6k 09 72 48 RN LA BT o0 4y
DR HIND,
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b. 3 WocHIGiE ST

BN S N7 34 MR DT — 2 Z FIWTC, PRk RAr & 3 ot i FigE A o3 —
VaraEmL, b7 T DT KU E A AR L 7o, 3 ROt HRbuTE S
A N—U 3 VNI, BRI E T B JE I 2 100HZ~0.1Hz [ o R IR s
FONZAHME  ([EIH5 A B N35°W) A VTN L7z, Zeds. WENTICIZ U A-= a2 —
b iEZR R U Tcieo Z3RIEE O EMATICIZ A Z v I — R 2R LTc &0

(Mackie etal., 1994) # W\ CitHE 21T 7=,

BRICLARFLA /3= a URHT OFERAF O L7z 3 TR 7T — & & BT,
10 EFE (VEFE 100m . EFE 150m, EFE 250m, EFE 350m, ¥EFE 500m, ¥EFE 750m,
VEEE 1,000m, ¥R 1,500m, ¥ 2,000m 35 K OVEEE 2,500m) (2351 2 fEATEEHR BTy
FiFmE (B 11-2-30~1%] 111-2-39) 35 L O 111-2-40 (Z7r9" A, B, C, D, E, F, G’
Wit (2 d U 2 AT LR BL o Ar i 4 (4 11-2-41) &2 ARRR L 72,

3 ICHARTUEIE A /N — 2 a VAT ORGSR, A sk D LR BT 3 | 3 ABERE |
50hm-m 7> & 500hm-m @ EAEGUfiE 2 7~ 978, 5ohm-m LT O EA G 2 7= 9
Mg (KHEHUE) B X O 200hm-m LU B K PUE 2/~ 98 FE (REEREO T
HIC ) O =T ayEI S, 3 WG HIREUREAEAT RS e ds K OWRIR L 7= Hi ki
BT B P E 2 Rt B B L b L 7 MUk o BTS2 DL ICEER 3 5,
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(1) HAEPUAERERR

PEARHUA e 1 & 1, BEIHL A 2 38D B 4L D I BRI & _E o ASEfe A FAE S
LEFTTHY . 2O KD REENH D H IR b o THfE L TV 55811, O
DIZIXWTRE & D WS DA Dy DAFE DS S D, — RIS B
DT IZAFAET D -G, W8 & 25 W W g B0 E T D I TR S C
WDHZENZNZ ERHERENTWDS, 2D, HERFIREEHR 2 i L CWrZs
EEHEET D Z &L, HEMROMBEWEIEL B49 25 ECTHETHD, ML 7 HUEEH
ARG R OB RN IS T D MEAT ELHRHT A a3 K OVHT HE B0 A0 Wi i X 7> & il
S 2 IIRBUR AR Z L FIZR T R, R2BLVRIDIARTH D,

PEARHUAHGERR R 1A 2 ek g0 2 AER AL 3R — V5 R VG 7 I AIE O B AR P A
HGEAR T Y | PR EEERR R2 (370 A HIs r S & MRS AL T — e P 5 S AE OV D
FERPIARERAR CH D, P EHRR RL 13, 7R 100m 35 X OVEE 150m O fiftfT
FEERHUA X (B 11-2-30 38 KON 11-2-31) (28T, F 72 KPR ERi#R R2
[RPEFE 100m, 150m, 750m 35 K OF 1,000m O AT EHEHT AR T (K] 11-2-30, [X]
1-2-31, [X] 111-2-35 B L O 11-2-36) IZRB W TR LD, £, 2 b0
AR (R B L OVR2) 1%, AN 100Hz (2331F 5 AENEHHT R A I B8\ ¢
HHRRICED b D, HEPEE O LI I A BRI BV TR, Zub DR
pirEfifE (R1, R2) (CEkEN DK T, B Sohm-m LU T Z /R J R LR T 03
A LTS, HHEPIARERHR RL B L O R2 ([ZERE N DR T T D Z DRI
Pusizid, IBREOHMBMSENTFET D2 ENE, A AT XA NRIRATER: L85 )
DI SN D BUKEE R Z XKML TWAbDEEZBND, ZOZ b, EHIAR
HEAR R1 35 L OV R2 1T HIEAGRAK O JR BN -<CRTRE % Bl 5~ 2 Wi i &2 KB L T 5 o]
BEMAEWL O EHEE SN,

PEARPUA ELERR R3 1A A ek oD 78 35 2 AER AL AL 78 — B B V5 7 I AIE O B AR A

BLGEHR T db 1 TRFE 150m 35 X ONEEE 250m (1) 2 fdfr LR BT /0 A - (X (14 11-2-31
BLOK N-2-32) IZHBWTRH HLD, Z OHERFUAELH R3 ORI L HHT A
feAk R1 38 L OVR2 O/RBUT A D EETTHWE OO ARECHRFUAEEEHR & M4
OURECHTHE & Bl LT 2 Wit & Sk LTV 2 aTREME DY & 5

(2) (RHHSPLE
3 WO LIRS MRAT RS . IR oA 3 D AR IRPUR A tH & e, T 726,

A sk o> FR YR IS Sohm-m LLF Z /R SRR 23 /04 LTl 0 . GREE 100m 35 K
OVREE 150m (361 2 iRt LR A0 P B4 (B4 11-2-30 36 KOV 1H1-2-31) 123880 T
HIRICRD DD, 2 OMEIRBURIIGEE 100m 8 X O 150m O AT LRS- i 53 46
MIZEBW T, Al U7z AP ARER R RL 35 KOV R2 (28 L B Ik CHERSdb 3 —
P S ANIERN D MEM 2R LTV 5D, F7o, gk L7z & 912 2 ORIk I 3R =

LOHBMBENTRD LTINS Z &b 2 OREEGHIRIFEVKEEERIC X > TF
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RENTZARA T B A NEOR LI E KM L TWDEHDEBEZHND, BIZ, ZOK
PEARHUIRIE 2 < OTEF 7 MBI CRR 5 2 BFEE 8 EERIC A L, iEE A e sl &
RU TV TF) & RO RHE (BT ER I IAVWFPH Co0An L, 82580t
FEFHRPFAET D) 2HTZ 0D, b L7 MBS o thZAE TR 8 O e o #E]
R LT D EARMEDIRNEE R 147 T 2 ATREMED &,

(3) REDm L hTEk

TREZ 750m J6 L OVAREE 1,500m (23515 D it Eaiht o Am sl (K 11-2-35 36 K OV
111-2-36) 12 JAUiE, FRA s R it oo e RS T A s e R 82 kkds K OVt A s e
FRRL & R2(ZHk S AU 7 Mk .2 1 AR AL i O BRI P 2 R 3 IR 3 20 A L T B
Flo, OB E U O BE GRED) IIHMEHEEGUE N A< M LTV D,
AR L7z & 512, @il oo HEET R 8 IR R 720 S R IRPTIR 2 R 3 (R X 7 2 4 B ROIR
B SEOEH LY b EICHIECTERT 54 74 bOoRIEASOEEH D
HENEL D)) T ENLL, o, 20 BRI (A A7 Z4 MR
BRI E KT 55 D) BT 22 RN THL, ZNHLDZENnD,
TREE 750m~1,000m {Z 33\ T HHEHTAE st R1 JE2 - LT A d# e it R1 & R2 12
Pl E AT MBS A A3 D A B e @ BRI IR CAERR T 51 7 A hORke A%
DEEHDOEIENFELS 2o TVDH I EEZRLTNDHDEEZ B, JHNR L i L
THEIRTH 2 ATREMEDS EW S O EHEE S D, Z OAERH 72 @ ARGk $5R A i o
B QAL MT14 BEOYMTL9 &) £ TEAY Z BRETn 528, 2 OFfA ik #
HIZ B W TUIERERIZ B W CII BT JE O 2 K 5 X 5 72Kk E6R
DAL,
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C. MT &R RO L L0

v L7 AR M OO R o SR L R SR B — PE R PR T S RE OV D BTN
feRR RL 28, & 7= 7 A Hiudek o0 A BRI VAL B — R PR 7 1L HE OV D R E AR R2
WD DD, D O HIRBUREFGAR S E E L 2 TR TR B FEPE A AN IE DN D
I L BRI AN R 100m 7> & 150m O FLEgH Iz /04 LT b (1K 111-2-30 8 L Y
X 11-2-31) , Z OFE R EPURIT 700C~200C CHEKRT 2 A A 7 X A FRRA
B E DEEI N ST SN2 BREEH KR L TWbH EEZXbND, —7,
ARG e RL O H i, AR RO 72 B R IRBUR O B E O O L e o TE
0 (X 111-2-35 3B L O 111-2-36 ) | T OREEMEIZA 74 MOBIBARED X
O EIE CAERT OEEEMC L VR SN TV DBUKEE R 2 M L T\ D LT
SND, TNHDOT NG, HERFURERGR RL I O @i R AR O iR E) - AT
B LT 5 EE 2R WA Cd 5 AIREMEA RV, Z O HIHIARHEFIAR RL 1355
\ZFET DU TH D ATREMEA R,

R o @ ARt O A 1, HRHTAERERR R1 ORI L OUEIC IR > T
W5, HHERPTAERHR RL ORI /A6 3 5 @Rk o M (GRE 750m 5 X
OV 1,000m (2 TRRDH HAVD) (MRS, SLIRPIAERHR R2 # Z OERE LThY, %
O EEBOTEE 100m~500m (2 XK ARG 23040 LT D, E2, Z Ok,
122.6°C (REE 150m) OMREE A fedk L7oHiHF W21 3FELTnD, ThbD I &z
BET D & O RIBHEGE RIS AR RL 2B U T EF L TRBY ., i
PIAREHRR RL ELEICITRE ST b & & HiZ, T OWEO—EILr I K Eh
L CHAEPIR SRR RL & R2 ICHRE N 5 HUIBICAEAE§ D BUKZEE O FERICATRE L
TWDAREMED B 5,

TREE 2,000m OFEMT HEARHT V- 4047 K2 30 Tk, 100hm-m BLF Z 7= 3K B iR biisk
DS HOB BT O I MT21, MT22, MT26 33 X TN MT27 JEIC /A L TW 5, Af
PERFUI— IR ®IRIC R 21 RVMEZ R T 720, 20 K9 72 1REE 2,000m &
HUVNIZEN LD IR DRI IR O SRk E Kk 5 Z LR D, H
L. 20X 9 7RI I 2 MRAT ARHT /AT X, FiB~ TP O S b LSBT0 A6 &
W U CHENIE TS 5720, 2 OISR DR HHUR 2 8 - M9~ 5 72 91213,
HUHHEREOMOHERE PR 2T — 2 BULETH D,

A sk O AT 5 K OV ARG L ELEG A (BREE 100m 2> B R 500m) (Zd50
T B 7 i Uk & 2e > TR Y . F 72, TREE 750m LATRIZ B TR 72 (K
PRk & 72 o T, 202 &, FAAHIE O AL F X ONFE B X AE A ik o
RO B & S L CRUKIRENETI WV b 0 & E 2 b, BRI R 5 A2
BnbDEEBEZ LD,
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BOGIZ & 2 BOKEEER 2 —MANZ 2T 2, Bred g s B E i g 512 L7
S TREIIK T T 5720, BUKEEERIC X » TER SN D G I O b a5~
229 LT3 o THRIRFH D & D~ EZE{bT 5, BUKZEER OIRE D 200°CITiifi 72 72
WA, EELTARA T XA FNORKEA — ARA T XA NEREIM., £ 74 h—A XD
2 A4 MESTEIY., A (L00CKRFEOLGEILEMLSZ U A RRT A M k), ~a A4
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ROIIHE L HIKL 22D, —J5, 200°CLL EDOIRE F CRUKEEERMTb -5
BlE, BBARCA T4 b, Bk AR ENEBLREEIME L TEKRIND, ZNHD
EEGME, HOAROHIEGUELZ T2 X5 2flhE %2 L72gwv,

KERSY D HEHIEE Cld, MBI E O FALICIK IS — o B &, 2 O
L — O AT 7@ ity — v b 7e o T B, 1T E A E DA, T ORI
FLY = D FITIREN D 72 e — N F R KEPE Y — U DMEE L T
%o TOX D IpHEHAE T, REIERPTY — 0 L L TR SN IR OER S 2 TR E D
B L L Co®E 2 1= HE KIS LTWD, flxiE, Z oy — 2 NT
X, HUHBEHIF OBKREITIFTEAERD LN T, BEROBEE S AVEH SN, &
HIZ, 2O — NTHRHENDIEEIMIEE L TAA T XA NORKEA—AA T X
A MEAGESEY, 4 74 h—A A7 2 A NEGEIM TH D, Fiz, KK —2 0
T AT ORI 200°CHIE TH D Z ERE,

TR ENS, FAMICEEIERIY — 2L 5 HAREDIEN Y & b - - EEIE
PP — T HEBABAFRIZ & > TORLHP & BT 2 &8 TE D, by L 7HUITI,
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BWEEMTOIL TV D, T 0 OYERIC & > THEE S -IE 22\ LT E IR E 0 4y
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O GL3 DR E DB b D,

TAXVEEIEZ, VA Y UINIEER > TR OEE~ SO TWD, BT —X
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MG STV, 2 b OBEHRIHOBOIENC b v L 7@ IE L TSk
DI SN T alREME L B 5,
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PLbED X 57282 L0 FEEE L OFOEBICIE.6 >OBmKEENHE SN D,
kB, TN DEKBEEPWEZDO LD THDLNE I DIEIRFETH LN, LLFTDOFIR T
FRH L TV D EEX DNIWIEA TIND OFEKEELZHE LS L ET5, 772
bh, K N-3-317TIAYIWE, S he THWE. N2, R2 WE.
by L7KERB RO 7RG TH D, IRRAEFIXIE N O OWIEBIRWITHmT 2
ZEnh, RIS OHBYEENI N O OWIEIC L o> THBl ST &I s L s,
U A U B IR AR —  DIR 0 2 S HEE S - A B HPE O/ i A LT
WHIEETH D, ZDEM - HEHI OV TIE, BEMIZ S61.7°ESS’NE L 4HE L=,

KA ARIRB T A Y VWi &N H o sy T W O SIS E LTV D,

PNUHEN Ry T E L MT SR CIE I RPTREE#R RL & L TRl EnTnd,
Ak g /NP O AL VAR AT ISALE LT D, T OER - AN S W TR, BEMIC
N46.4°EB0°NW L ABiE L7z, /b o T HHRIR &N XD Z OETEIRWICALE LT
W5,

N ZEEIE, O MMEEBE TR, AL &I KA S D, LT MT BB
CTEEE R L IRPIAERERR R2 & LTRSS TWD, L, MO VTR, MT £
HETIHBRH IR TWRY, 2T, EBICAR RO REBEL E2 5D, N
K WrIg o & - RS DWW TR, BERICALES T N53°E80°NW,  FE T ld N69°ES0°NW
ERE LT, YTZIRR, T HENVRBRB I O~ET U HFEORIRD Z OB ITAL
ELTWD,

MT BE4 TR S 72 R2ZWTJE 1, & 7 IRIRAHE TR U g0 By v LT b,
A I 5/ NP O B BRI IS LT\ 5, FoER - BRI OW TR, BEIC
N53°E80°NW & AE7E L 7=,

Ny LB WICIE~ 7 R ORI, Ny a U NIRIRBS KON by L HIRIR
DA LTS, FOEM « HENZ W TIE, BERIIC S65°E80°NE & 487E L 7=,

TAREEIZENRETIZIEAY =T A R GL3 L LTHREESNTEY ., 2oL
IAE R 2l — 2 Lo T D, 2N by v NRIR DS Z OB B IEIAZE LTV 5,
ZDER - AERHT DWW TIX, BERIIC N56°E80°NW & A87E L 72,

Ny L7 HUl TlE, MT 38 TR S e BRI BT Y — et 3 2 ks (b v —
VNEEBKE L 7o T D RTREMES BV, TLU-01 ORHEIYA M TfBIc BT 2 #Efk K
— 2 T HNFEE E-300m {7307 & HEE S 4, TLU-01 OHREIRE B T & 12 E-300m 43T 23 %
KEDOTHEEL>TND (K 1-3-4 /), £7-. TLU-01 OBAKEIT N FKE I
WL — v LSS,
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11.3.3 e ZETIL

INETIZEONET =2 IZES S HBMERE T V2 11-3-5 (-, BV ik
FZ U U DAL AN IR > TV D, AlElo0 MT $RE IS I, HIBEE) ol
IR HZN T HEIBINNT, N by THRR E N A EEROMICHEET D LB X
Hid, ZOHMBYEEBIOH.LNDIX, N Z N by 7RI o THIZTE g 23 L)
STWD EIFFEIND, 2B, Ny 7THERRTHEH L CODIERKIZIZ, 2 OB
BREICHRT 28KITE EN TR0 L F B DB S D, 202 &1k, MT
ORI S NIRRT — SRS T 2 BB KB ITE B EUK D LA 28517 T\ b
ZEERLTNDEEBEZDND, %< OHEMHE COBINFEG 2 EET X, Z 0%
KO FHEAHTEOWREIL 2000CHIRZRICEL TWA EMfFSND, ZOXHZ enb,
~ o b7 HUIBIZ 31T 2 HIBWBHE Tl N Z N My THWTED 1 DO Y —5 > MC
72015 LIS,

ko L7 His T LT IR SRR DAL &R, & ZIRR THHE LT
WDIRSRAKIZIE, OB EICHRT 28RN EENTWDL EEZ LD, LT
Mo T, VIIRRIT A ZWE & R2 B8 O AT E S 2 2 L h, N ZWr
JEBin & R2 IR T b BT B S IR S D,

UEDZ et ROLIBBEETVRHESND, N by 7 HRIRE N EEE
W OMICHEE S5 BT E) O .0 F KO ZIRIR AT T, 0 O & iR o B ik
NDEFLTEY, ZOMBGRIKIZEZ D N XN by T HREIR 72 5NN X TS
WDFHKY — NHBATRE DR SN TWb, 7707 7 AU TN S W23
VT 7 by AT CHREI S 2 W2.2 OIREERNER R (RS 2o THIRE LN L
IMERBDENR) 2BETDHE, TT707 7 MUY T 7 by (UL IER KD
Nz 72> T b Elbins,

BURCIE, b v U7 B O HEVE IR 2 SR 2 13T — 2 A+ Th o, L
TO XS RHENE STV D, Z OFEILFHA R A% O HERBRIC XV GES b
VERS D, T7205, BH L TWAIRRAKITIWT G APAE 720 LITHER S D8 %
ZFTNWDLEEBEZOND LD LA R LTS, 2D DBAEADMRIIL TN D
DITHREDOHTH Y EEIAKE 2D LITHERE S DFET 200 8 ) IR Th
Ho A—0 v e LTWAIEBENAIKE LW UITHR S ISR STV A 54. &
PE FER0 MBI (R E AL 1S 38 0T D IRERE A 77 — VRN G S D & & bl AFES
L RE I EIRE OIEEHGEIET A (NCG) BNEENTWHR-RNEH D, T,
(A K SRHER S DMFAE S 200 E D A A O HEERIC K0 15 6 0 D ME RO
LFARRIC L W BGEEL TR MLER D D,

A — )VRREIZE U Tl APEH DRSS T ONTEEICES L2 5E ., IR r—v
ORMENET D EEZBND, BEREDIRRKNEZN ENnD, VU A — L
LEELEIOND, VI HRT—AREOHEIZOWTIL, EEHFOEMFEIZE
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THEAINDIN, MBEEOESWEUKTIZV U A — VR ES ZRAET 5, -
72U, 200°CHiI#% TXUKDHEL 72581213, SEtROBUKTIZRIT 22 ) BiREIZZH
IEEENTRBERNEBZ BN, ZTOHEITIE, BEINRE ~DIIEAN A7 — /LR
ELTHEMTH D, BARRIR A — VSRR OBREHIIZ, FRAH O H 3B T iRk o
LFEHRHED D R RFER LT TH 5,
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1.4+ L2 ugiothEE RS

.41 EREFMDA E

by L7 SO HBVE R E ORI IL, BREELEL T AR I ab—y g U EfllA
B il 2 FM L7z, AEEE, B OFIHIERE I & 5 Ik o B &G B < H
LN DL I BIREFHIE TH 20, AL DIFREE~DOHBONR P ERBEDOREIZE
FNNicd, BREEZHWD Z LI ZRANCEBES ONCEREN RO HILD,

AREETIE, UToHRERICE > THEGREZHEET 5,

HrEg v (SH) = (T—Ta) x {(1—¢) Cyort ¢ Cowpwt XV
B ATRERA R (H.R.) =  S.H.x[E[X =R
%% 8% H /) (Power Output) = (H.R. x C.E.) / (LfFxPL.)
ZZiZ

T : APREERE (C)

Ta : FHRFIEE (oC)

o ZERE (%)

or oafaADEE (kg/md)

ow  IAEOEE (kg/m?)

Cor : EHADLEY (kd/kg-oC)

Cpow : WRIARDLEN (kd/kg-oC)

Vo ITREEOFEE (km3)

C.E. : Z#zh= (%)

Lf : 772 MNE#FH (year)

PL. : 772 FE@BR (%)

Th b,

WE, REETHOLN TV RT A—% (IFREOKRBERIREZRE) OfEE 1 DIk
ETHZEFRETHY, ZLOBEGINLIIEESNIEHLRSH D, Lo TERE
DOFFEMERIZONTH NI A—XOFMIC L > THEE SN2 ®EANTFET D, IFEE T
A—ZIZEENDAEFIEEZBE L CHIBGEREL M 572010, FHE/BRICEEND
g 2 2Pl L, £ Thed ATREMED @ WEIE 2 R ISR D 2 FIETH HE T BV fig
Hr (Monte Carlo Analysis) % 0fH L CaHli 21T - 7=, &7 B afiff Tix, X 1-4-1 (2R
TEIT, BRI A—FIZONWTHEEZIY 5 2P L RS MEHRE L, £/ T XA —HIC
OWTEBZ R LI, ZREOFFENM 280V R U NG, B0 & iR
MR M AR D, BN L RAERBMRI M MG D THRT 2 2 &Ik,
T R O BB TR E O b D LWHEEN 2 RO 5 FIETH 5,
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A

L% |

Probabilitv of  HKach Tnout,

!i ||||H|L__

PowerOuiput

Statistic Analvsis of Power Potential

1-4-1 &7 DV ffh Z M AE O TR BEIS K 2 B I AT

.42 BEEICK DB ERETMER

HEREAE 7 /0 JAuE, ALEIIE 7km? 225 10 km? LR SN TV D, MT IEREAE
DIENTFERAZEIC L TR OE S % 1.5 kn & 37UT, IFREE OERITH 1275 km® & 72
%, BrEElEOIRE & FIHRFURE X E N2 220°C & 180°C EHEE L=, Aotz
WTIE, BB, BB ZEER & 2 4L 2,500 kg/m®, 0.85 kilkg °C 35 LTV 7.5% & ERE L1712,
AR & B RITENZN20% BLO13% LRELZ, 77 v FOEIRIZET 587
A=K LT, BETEE 304, BEEE 85%L Lz, ZOX IR TA—FFEET
X, by L 7 HUR O HEVEREIXLL TICRTHBEICL > T346 MW RO DHID,

HFRAEE = (Te—Ta) {0— ¢)Cprort ¢ Cowpo wiV
= (220—180) {(1—0.075) x 0.85x 2500+0.075 x 4.52 x 806} (1.28 x 1010)
= 1.14 x 105 (kJ)

B FT RE A B = F i B0 X [EU
=1.14x 1015 x 18.75%
=2.14 x 1014 (kJ)

& I= (HR.xC.E.) / (LfxPL.)
= (2.14x1014x 13%) / (85% x 30 year)
= 1.09x 102 (kJ/year)
= 34.6 (MdJ/sec)
= 34.6 MW) [1W =1 J/sec]
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HE A v Ry 7 iR R 77 A F A LB~k
11.4.3 > T AHIILOFER

E T VAR AW ATE I N T A —Z OFRE &R WN-4-1 127 IrE g O mfEIL,
BaTT S E | RyMEL Tkm?, RKMEE 10km? & L7z, BP0 ST, R/MEE
1km, FKAME % 2km, HHEfE % 1.5km & L7=, L7223 > THFRE B RREIC SV Tl Ml 7km®
D5 R KAE 20km® OEIFHOE AT AFRE & o> T\ 5, IPEEIREE O&FEIL. F/IME 220°C
25 E KA 240°C OFFHICH 0 . FehfEfifiE 230°C & Lo, HA DZERZRIT 5% 5 10% D #i
FICHDHO L L, [BULRIT 12.5%0°5 25%DFHN TELT 5 b D & Lz, BADEEIT
2,400 kg/m® 725 2,600 kg/m® DHPHIZH v . HMEfIE 2500 kgim® & L=, HAaOHEE, 0.7
kJ/kg°C 7> 1.0kJ/kg°C DHEIPHDEZELD & D & L B 5 B ~DEHNHRIT 12%0> 5 14%
DIEZEID H DL FRE LT, 77 > OB 80%1> 5 90%DHEIFHIZ & 1 | FHichEfii: 85%
& L7z, FIMRSUREE, 77 v MEREFESR L BE=RIZ. £h£h 180°C, 30 4L 85%IC[H
E LT,

FN-4-1 2T HNAHICHNTZ T 2 —Z3RE

INTA—A min. most likely max.
Reservoir Area (kmz) 7.00 - 10.00
Reservoir Thickness (m) 1000 1500 2000
Rock Density (kg/m3) 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 -

ZDOX D IRREE AT L0 FEIORITERECTRD DG E O /34 % X 111-4-2 |2
AU, BRAREEENAA (BEHEE L2 2EEN O LSIWTZE) 25 11-4-3 (2R3, Bk
S3A BT 30MW ICEAMAME S BLAL TR W (BHEEITK) 17.2%) . 24U b v L 7 HUR oD Hi B
FEIZOWTORGEND LWHEEMEZ R L TS, FERBEE N D, by L7 H
fak > HEVE IR B B D SR & Fi A B o TR R A R N1-4-2 1R,

DL EOFERIE ., 80%LL EORERT kv L 7 Ml O HBVE IR &1L 20 MW UL ETH Y | &
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BUEIZ 30MW Th b L3S s, LEN-T, b L 7HIIRIZIE 20 MW OFRED 7= 51T
T HBVETE ENTFE L TWD ERRT D2 EMNTE S,

20%
18% |
16% |
14% |

sAfE 30 M HAE® 105E

12% |
10% |
8% |
6% |
4% |

Frequency

2% |

0% j‘ L L L L L L L L L L L L L
0O 5 15 265 35 45 55 65 75 85 95 105 115 125 135 145

Output (MWe)

1-4-2 &7 AV AT & o TR S AL T B S0 A

1001}—&—1_‘\\

S go |

>‘ -

(] |

5 o0 | \\

S 60

= 3
£ \
= 40 | \
o

3 i

g 20 \
@x I

0O 10 20 30 40 50 60 70 80 90 100 110 2120 130 140
Output (MWe)
M-4-3 E2 T NI X > TR DIV iR 2 RN oA
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FM-4-2 v L7 Hidsk oo B EVE R BT ARG G S

B PR ()
10 MW 2L - 99.6 %
20 MW L | 85.2 %
30 MW UL | 52.2 %
40 MW 2L | 24.3 %
50 MW L1 | 9.0 %
60 MW L/ L 2.7 %
70 MW LI 1 0.7 %
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IV HhEVE REAFETE

IV.1 ADEERNE S TETRES

BASSIC B & R A YO AP ET 212D, HiHOAFERR ) LB TR EZHEET S
VN 2 o ARFHA CTIX YDA FERET) LB ICHE 1 % JTH ¥ I = L — & WELLFLOW (ltoi
et al., 1983; Seokoguchi, 1968; Tokita et al., 2002, 2004, 2005) %= I\ CHEE L 7=, WELLFLOW
TR S & 7 B AR IC L - TR SN, 52 < 0BT ¢+ — RIZB W TE DR
FE LN EIESNTVDHIH Y R 2 L—4 Th 5, WELLFLOW (%, HFREE OIRE - [E
NET 4 —FRFRA v MBI HREFE-JBER(KhE 525 & Bkx el 0 E ) TOEKI
BLAKKEEZHET D Z LN TE D, WELLFLOW OF THWHATW A HLHET L& JE
WO HE % & D T2 T IV-1-1 12783, WELLFLOW (2 & » THLAJE D) & AR & - Bk
BRI OEHRAEDOE T 2L E—ORARIE LI, ¥ —E U ARENEZRETIESH
HNo/{EZEOTELREBEEEAMETHZENTED, 07 7 L HBERS T D
DIZ, WELLFLOW O TlE, LT D L 9 RIEGER AW BTV S, HIENOFIIESY L
—HNZHE S EEAFERTH Y . ITEBIEZAEHERETHL ERESNLTWD, ITHE
B O HEAGRAIIMIAK TH Y . B JE OIREEJRAEIZIE U CTEUKEAE - AL EHH - KUK
2HOWTNEEVRZ D X D272 o T\ D, WIKOZESIX, BUKEHE /213K 2 Fk
RECOEERFH & EHERAUNEZ AW TRR SN2,

Ny L7 MBS OFIIB R 12 H 0 | FIAIET TLU-01 2MEHI STV DDA TH D,
TLU-01 O#EEIREE X, M9 TE STz 1,200~1,500m (25 L C 920m FREE & 272 v 7%
DTHY, BBOFERZ—F > N ERDEEIE T HITEBIRER+2ICH LM ST
WD EIFEWER, L7eh o T, HUFOAERE - BIciE L, £ IV-1-1 ISR TR/ T A
— X ERWTHEE LTz, £ IV-1-1 ISR 7/37 A — 2%, HIEVE IR SN O BRI O - s
RESBITUTHRE LR, TLU-0L OHLHRBR TR ONTEMEEZ O F £ AW =bil Tk
720, BT ORI, TLU-01 IR LRI BRI 35\ THUEAHL T b v 72 SRR EE 4
Wiz, BFEEES & LT 11.5MPaA & W=, ZHE 7 4 — RV — U 25 1,200m
FREICHY, HRKENHEKEMTICKRS ZE2BELCRELELOTH D, RBEL—
JEEFRE O E LT, 2darcy-m &9 0/ S OfEE Ve, Ziud, TLU-01 7K
BR Tl 5~10darcy-m & S EAE LN TN D A, BRMOHEEMZ15 5 72D ICH A2 TIED
OEfEERE LD TH D, £z, EEHOr— 077077 A%, K IV-1-2 1ITRL
TRk & FE LT,

FZ IV-1-1 1R LT BPE g /8T A — % % W C WELLFLOW |2 X » TR L 7= B et %
BJIV-1-3 Vg, X IV-1-3 1%, AFEH OGN E1 22 b STz & & O - BUKOWE &
ZRLTWA, ZOFREENS. Ny L 7 HUIROAFEHD ST 2 RO IR TR (B
BEZRS : BUK=1 : A4RE) T bbb, 2O b by L7HIBBIZIHEWTIX, Eix
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77 AF IV LER— |k

T OEBENFFROITREEEBICB W CTEEIIRD LTINS,
WELLFLOW |2 & o TEHE L2 HURReE B 2 & LA E T % 0.2MPaG & L7=55121,
63t/h 7&K L | 280tth DEVK MG B AL, LA % 0.5MPaG & L7- 55 1Ti%, 43th DK
&L 230thh OBUKRNE LD Z E NG, OVl E VT, BEICKLEL D

SUF OB R LTz,

IV-1-1 By I = L—% WELLFLOW THW 6 A I EE T L

FIV-1-1 RELIZATREE AT A —H

IRT A=K W fE
Reservoir Pressure 11.5MpaA
Reservoir Temperature 230°C
Permeability-Thickness (kh) 2darcy-m
Production Casing Depth 850m
Feed Point Depth 1200m

Production Casing Diameter

0.342m (13 3/8”

Liner Diameter

0.273m (10 3/4”)

Skin Factor

0.0
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Total Depth 1,500m(Directional)
Elevation XXXXX
~<— 12" Master Valve
Depth (m)
0 [ 1
N — . N
30" Casing down to 25m
34” Hole down to 25m
100 | |
200 | |
300 | - 20" Casing down to 300m |
26" Hole down to 300m
400 | |
500 | |
600 | |
700 | |
800 | |
—~=— Top of 10-3/4” liner 850m
900 | |
13-3/8” Casing down to 900m
17-1/2" Hole down to 900m
1000 | |
1100 Top of 10-3/4” Slotted liner 1, 100m
— _— 1 —~— —
| : I
| I
1200 | AR |
[
Slotted Liner [
1300 | 1y |
[
[
1400 [
] [ I
b vy
1500 [ 10-3/4” Liner down to 1,500m
— e —~<— 12-1/4" Hole down to 1,500m —
1600 | |
1700 | |
1800 | |
1900 | |
2000 | L

IV-1-2 ME LRy — v 77T a 7T h
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450 e T

400 Simulated —

350 Steam .
~ 300 -
s Water -
g 250 e Total g
iy ota ]
® 200 N &
3 S
i 150 SN

100 - s

50 e e i
s
R e e e e
0.0 0.5 1.0 1.5 2.0 2.5 3.0

Well Head Pressure ((MPaG)

IV-1-3 WELLFLOW |Z k& - TR 7= U4 dh i

V.2 BEELGDRHADH

WELLFLOW (2 X o> TRD7HUHFMELZ HNT, by L 7HURIZIBW T 20MW DR %
30 FMAT O DICHE L I 25O E RD T, FIHOKOBRFHIIZ, IrEEOIRE « [£7)
25 WELLFLOW [Z AN L7 L /&< 720 | SLAENZIRLS R 720 Ee g
HEMELT, JLAJET) 0.2MPaG TOMEHEA W e, ZO%HE, IMW OFEEIC LI L 72
HAERET, FHORLKY — v OMRERND 10th & AL bz, LizRd-> THOE
J1%Z  0.2MPaG & L7-3A12 20MW D FEEICHEE L 72 A 8K R 200th & 72 %, B0 E
71 0.2MPaG (28T 2 HUHFED D . ALK O &L 63th TH 52025, 20MW DFEEITIT
4 ROEFEFDBNIEL 725, GUFOWHIRIE L 80% & T 5 L. 20MW OREZBIMHT D
TOITIL 5 R OB ML L 72D,

GUFFRIERIFR L 0 . BUAET) 0.2MPaG D356, 1 RDHU )G 280tth DEUKE T 5
DT AROAEFEFEZHNTEELZITO L35 & 1,120tth DEUKMEY HEh b Z L2/ b,
L7eh> T, by L7HUET 20MW OFEE LT 9 121, £ 1,200th OETLEED LB 2
Do GUHROEFERRE L BITRBUT T 4 — RARA U NELOMIE DOFEKRMEIC L > TRE D72
B, FAEMICIEEE LT 53T Th D, Limn->T 1 ARDETHICEH 280tth OEUKE
BILCED LM TELN, T TIERORLZRMIAFEL > T 1 Kb ORKIETERE
Z 250t SARGE L7, Z D86, 20MW DOFEEIZ L - TAARH S5 1,200t DOEUK 2 AL B
T HITIE, 6 RDETLHNMLELRD,
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BEIZIR 7230 0 by b7 HiUk(Z kwTiEMWW@ﬂm%ilz4&fkﬁ%%6
NHZEMWDL, XTNT Ty aV AT LAOBRANENTOHDLI EBEZ N, —KIZ
TNTTyyaV AT LATIEZ—ErOBREIZ, Bukze S LIRS EBIEDORK %A
NHZEITED, 30%AKE 75>t§73ub71 AL R%EOM RN LA TE 5, XTIV T7 T
Y a VAT AERHATHE LG, AEF L ARASTZ Y ORKAEERIL, 63th 75 82th
_Wﬁﬁék%z%hé<&>q3=mmoit AFEF L AR BREEM T 2 EVK OB EIX
280 t/h - (82 t/h -63 t/h) = 269t |2V BH L E X bid, ZOHA. 20MW OFEE| %E
IREBEHIE 3 AR L 72D (82t x 3=246t/h) , 3 KD AEFEH S AERE SN 5 BUKk DR EIX
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DOEFEFH L. 6 KOBEILHNLELRY, XTNT T vay AT AERHATHAICIE.
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ﬁﬁ%%k&éﬁﬁ#®ﬁ%%ﬁ%ét . AEFERRT) L iR ItRE ik%’B%/$®%A
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BTNT Ty av AT LT 256 OMAHIZONTOMEHREREK IV-2-2 BLO
F IV-1-5 |[ZR T,

SUTNT Ty a AT NERHAT A5EITIE, 20MW OFRELZBGT 572012 5 AR
DAEFEFFOWHINMLIEL 72D . 2D D H 4 KB EFE 253th OZRKINAFE S v, FEHBH
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AROEILIH T 1,500t DIRTREZFF> T\ D, AFEIH & RRICE TR R D EM 3%DE &
TREL TV E, EERAE 7 FHICTECRER AR L TN NE L 25, Fil-ie
EICHEAERISN D Z Lok, EAERIT 1426th (ICRIET S, ZHLIRRIE, 14 4EH,
204EH . 21 FHICHAHPLE L 720 | 30 FMTHEH 4 ROMAEHPMLEICRD EEZDL
N5,

ETNT Ty a2zl Ueaid, EPEGE TIC 4 KOAEHOIAINTOI, £
DD H IARNL AR 247 (N DAL ERE S L, BELBIE SN D, EFEREINIFE 3% D
FHETHELCNE, 64FH, 194 H, T L COFERICHAHNBLEL 2D, EioHIZo
W, 4 ROIEILIHZ HV T 1,000th OFTLHFEE b - GEEDHIES D, BILHEN S
RIS L& | EEERRAAH: 7 4F B IS ENR R B 800th % FElY | A FHEAMRH] S
b, TO%, 16 FFH L 25 FEHICHFAHBME L 720 | 30 £ THRF 3 ROMFTH 2
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FIV-2-3 WHEICETAIREER (LI T Ty a2V AT N)

total

Years| Steam Production Reinjection Capacity M;tzdﬂzx\ﬁ]”s M;Zieniir:lfrllls
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

3 4
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FIV-2-4 MHARIFICEHTLHMEHER X TNVT Ty 2 AT L)

total

Years | Steam Production |Reinjection Capacity Make Up Wells Makg .Up Wells
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

3 3
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ARSI CITERR - E STV D, 2 OHREIFEHA 5 FHEH TLU-01 2MEH S viz, 48
ESID 20MW HIBVEEFBRZE > U A LduE, BELE RS EEFORKIE, v
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ZMERB L O RWENEE X —F Y N b, 2D OWE EICIXRRESFET H, N
YHENNyTHWIE EICh DN by THRRITY Y — Mgk & LTRSS TW D, IR
IKOAEFHLR D &I 920, HIBABH IS DRI G & 72 D EREHIBBUKIZIR G L TR b d,
HEK EIRR L OEBENRORNRDITRNEEZE X LND, LonL, AN Z by 7 HEiE
DEFEEZ BT LT G ORBIZ OV T EEREES LTV, N ZIESRe R2 WifEg iz
WTh, g RICIRRIIFEET 208, WThORR BRI TRy, 72720, R2 KiE
RO o THHEZMHIT 256, HESRHEEZZETLL. WThobiFbigh Tty
WilE 2 850) 5 K O Al R E L 225, DX IR e, N AW Z Yo%
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AEPEF R TLU-1 100m x 70m 3 Yt
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B A > B 2 7 MR o o S Y A A 77 A FIVLAR— R
IV.3.2 sisiERIt

BEINTMH X —7y heZDX—27y b oA IV-3-1, ¥ IV-3-3 BLO)
X IV-3-4 |2, £ KX —7 v b EEIT 250 F Ot E £ IV-3-2 & [X] IV-3-5, [X] IV-3-6
B LOM IV-3-7 1257,

A pE JE

kv L7 T O ARG B 72 A TLU-01 OIEHNIIZRE 927m T T L, i - JE)E
RMKRRER, IR I S N, T ORER, mf@@i&w%®mm@%mﬁ
THEARMEDEWITREE DOFEN TR I, 5% OEIE DT OAEEHOIRHITER X
IR U7z 20MW BHIE GHEN L BE 7R AL PEH O AREL K OGO IEHE NS | Wb 57 Big-hole
Completion (a 10-3/4” slotted liner completion)” 232 & L\, A > R U TEIZEIT 5 Z Ofth
D HIE IR D2 < TH AR THIAI S 4L, RAEZND TN D, £, AEHOFEER 72
HIEERIZ 2D 50 0 | AT HAEROH KA I NS, Lo LR, — Tl
HIBEN ER T2 0H0 ., BN EIFHETHS” Standard-hole Completion (a 77
slotted liner completion)” & [FIRFICHRET D MB35, X IV-3-5, [ IV-3-6 ([ZHift EiF 51k
(IS S GUHHRREZ R T,

)ﬂﬂ

= oon H

by b7 M ClE, BEAOER L ol S - Bukdss X OWEE KL, ITEEE 275,
AEFE R A HERF T 2 T2 IR ICHITE IC SN D AR ERY 2238 e B AR 2 X IV-3-T 1T~ T,
YR 2041 iF )75 T3 5™ Standard-hole Completion (a7”  slotted liner completion)” 73HE4E
A, BRI — 2 U ZHRRAREE L, IRHIRFICEUS S DR R T — Z D & MR
L. WET D,
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EEI& 1250-1450m
G 72-77m
KOP 310-410m
ERAE Max.10-35deg.
R EI 7 2
12" X%
T % EEIR
0" AVEYR—Hr—L Y ~30m 34", ~30m

20" r—> 4 ~270-350m 26" 1 ~270-350m
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% IV-3-2 HUFRAHIEARS

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 ﬁﬁmn 9601866.54 | 9601861 9602180 9602180 9602180 9602550 9602550
= (m) 72.78 72.78 77 77 77 72 72
YREI 561 (. Eiitzgéé 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
F|EEE () 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
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AxiE %sEE (m) | 9602550 9602865 9602871 9602876 9602882 9602887 9602893
= (m) 72 58 58 58 58 58 58
ﬂEﬁUj?iL(E;\ BLE#)  100.25 158.74 128.29 99.21 82.71 73.64 68.16
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{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
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Conceptual Process Flow of Steamfield - Tulehu Geothermal Power Plant Project
2 x 10 MW Single Flash Cycle Case
Total steam flow: 200t/h
Total brine flow: 896t/h

TULEHU PRODUCTION WELL PAD TLU -0 TULEHU PRODUCTION WELL PAD TLU -2
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TLU - 02 _ -
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CSteam ReceiveD CSteam TeceiveD
[

|
|
|
|
|
|
|
|
|
|
|
I
224th _D | Silencer
|
|
|
|
|
|
|
|
|
|
|
|
|
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TULEHU GPP Unit 1 Unit 2
224t/h 10 MW | 10 MW
T T
| |
| | cooling tower
I 1 blowdown, etc.
_____ A4 Sl

|
|
|
|
! TULEHU REINJECTION WELL PAD TLU -3

Reinjection wells TLU - 31R, 32R, 33R, 34R, 35R & 36R
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Conceptual Process Flow of Steamfield - Tulehu Geothermal Power Plant Project
1x 20 MW Single Flash Cycle Case (1 Separator)

Total steam flow: 200th
Total brine flow: 896t/h
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Conceptual Process Flow of Steamfield - Tulehu Geothermal Power Plant Project

2 x 10 MW Double Flash Cycle Case
Total steam flow: 150th /
Total brine flow: 628t/h
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| < [&] !
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|
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Conceptual Process Flow of Steamfield - Tulehu Geothermal Power Plant Project

1 x 20 MW Double Flash Cycle Case
Total steam flow: 150th  /
Total brine flow: 628t/h

TULEHU PRODUCTION WELL PAD TLU -0

44t/h

(Primary Steam / 2nd Flash Steam)
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———————— 1
Scrubber I 672th
|
150th !
TULEHU PRODUCTION WELL PADTLU -1 |
|
. |
Primary Steam = 150t/ Steam Receiver !
50th . 2nd Flash Steam |
Silencer : : » 44th }
224th }
TLU-11 |
Rock Muffler Flasher !
Demisters |
50th :
|
224t TULEHU GPP 20 MW : 628t/h
cooling tower | :
blowdown, etc. L —— —— —— |
|
b il

TULEHU REINJECTION WELL PAD TLU -3

ko

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

ko L 7B E T 1

Y xZ  FCRS #4: 7 v —[X

IV-29



B A~ B 7 MBS Ve (i o A T AF VA= b

V43 %ET S v FREREE

ﬁ&if@?—&%ﬁw:;é\%m%@%ﬁﬁﬁmﬁﬁ&%IV%®%1%-%2%V
ARTHHIZEAT 2 BE L ONRSE 3 SO MAIGHR 2 552, MEIEE T T o b O/ G
WCIRD 45Dl — A& gt Lz, VA F U —FEIZON T \ﬁ&afi\wg®
etz Uiz,
A1 VTN T Ty a AT A IOMW X2
PR VU TNT Ty a AT A 20MW X L
J—=AZ3 XTNT Ty aAT A IOMW X2
J—A4 BTNVNT Ty a AT A 20MWX1
uTK\%%ﬁﬁ(vyﬁw7?yy;ﬁﬁ\ﬁ7w7?yy:ﬁﬁﬁiwﬂ4fu—
FR) . B, FEEFT O, B ML HERERORM IS OV TRE Lz, 7272 L
BEE TCAFINTET—4 - ‘fa%&ﬂﬁﬁﬂgéﬂfk V. ZNHIT K24 R OHEVE TR ORI
EBHFFTE ORMFHIIX, ZOWE T, BBRARKICESEEELZHWTAEOT 7 F 7y K
ZHETWD, LEed- T, Sk, BIREHOWHH], R, 7 v =2 A FOKGHE
WEIZ Lo THOND 7T —# « IFHRZ MW LT, HMEVEJROFFEAN, HEVE RS
RO, BET T o ORI OBFMRE 2 E M LRI, e M FERT
HRETHD,

1. #ESHX

AT D FRUTITFE IV-4-1 ITRTHRIC, HEFX, Y IV T7 T v v a Ky
K FTINT Ty alliKkKFA ATV —FHAEOIEFIE R FANHLH, 22T
X, HEVEIR O A L IC, HBVEE T T e LT b —IICERA STV D v
YINTNT Ty aFREFXTNVNT Ty a FRITOWTHBMRGF L, £ 1V-4-2
DR, BEE-EBLA2ELD, by L7HBEREE 0 27 MIETARED A
TLAERE L, UFICRT I, by L7HBREE oY =7 hORESRE L
T, A XX —DFHRAE 7o V=7 VEFREOEIONS, X7V T T
Va RO EHERET 5,

HERIROE S - RENHE 0 @< 72< o, AFEINDHEK L BUKDHFEITH
1 :45 LRV EZBOBKENTREND, VTNV T T vy a2 FATIRI OERE
SNTZHBGEIRON, B XL —4 —ThHBES =8 80% DL EDOEUK =B/ IFIHT
HZ L BIEHNPOHTICRLTLEI Z LICRD, ¥TNVT7 T vy a FRABEA
TiE, BN —F —THBf SN BUK D, BT T v vy — Tl LTz 2 IRFEK A
FEIZAFH L, 2IR2EmODL LN TE D,

IuTxl NERBOBRNOHDE VTN T Ty a FRATEETITNVT Ty
o FRUTK U, SR OMEIE K 40% 5 < 725, Y IV T T v v a R TIE
FERRLRN D72 BITBUKEN S N2, 20MWORED 7= DI 13H) 4 KDERE

IV-30



B A~ B 7 MBS Ve (i o A 77 AFNLAR— b

L6 AROBITLHPMEL 2D, —JF, XTNVT T vy a R TIHAEEF 3 A, Eit
HAKTHD, FTNVTT o abRIT INVT7 T v a RTHRT, 7T v
¥ —50 2 WAKBUREM DO 77 > OEERE N S—1 o MEMT 523, AR5t
FEUEHIE OHINEIZ LIRS 5 L DT RETH D,

7272 L. BURE R CIXHIBR IR O L E 23 £ 720 TV ¢, (RIRIkCTo R /-
—IASERT TN T T v a TS MIEBRIR = 1L —FH OHIRRE & 72 5 AT
REVEDN B D, 4O HE IR DA OHHI, R, HBGIAD Lo EORE R %
BEZ T, 7r Y=y MERMIZY 7o Tl R8T T U OV TR 2 5 5 M BN
oD, Flo, HEGRIKDIES) « IRENR R VIR, BUKBZEOLAIX, ATV —
HEVEE S AT LOFHAOFREMEICOWTHEBET H2LERH D,

Ny L7 OHEGRRIZ AR E C, BOKENR LWL TIRINDH DT, HiES A F
U—REBEORHA LB X DD, MBS F U — Tl 2L F— 2 FRhIF AT
HDOT, FINTTyra bR, Y777 vy alZ_THHOREIARLN
Wi I D, N T U —FHEOREIL, KBS D 2 A EHT 20T, FIHTE
% HIEGEAR A LB I CARIR O A T O BN A RRIC 78 D 2 & Th 5, — A7 Hi S
A F ) — Tk EFEHD D OMBEF R E B L — % — Tl LT 785 L Bk DT 3L
X — & B HIR T 2 AN BT 5, ARUL T L e — % — TREVE U7z 2 g
RERFERTNE - ZKRULEET2%, BN —F =TSk A LT, 7
L b —%—T 2 REARZ B L 7%, BoCH BTN THE FIZ® IS b, &% T
ARAbENTZ 2 IRIEZ — v - RER A PRI ETREL, Znka 7 od—
W THER LS LD, RIb ST 2 IREBHMRIIAR 7 T L e — & —ITik b, FE
Baxid, 72720, BOKORTr—AANTHOMBENS, X7V T7 T v a b ARk HIEL
TRAROFI IR O TIREIR 8 25, HIESA F V) —FEBILFTNE I, 707
v¥a, VUTNT Ty ad 5~8%ITHART, K I5%RE L REWVO T, EE
DIEWM D ZFZFIZT DI ESmRM N % 10%RERE S THLMLERD D, Fiz,
2RI T =B LT a . PRI A < R DI & D, MBS A
T U —=REICOWTIRREST NS EER « KR (2WEARDRE, 2 REKRDET -
IR - Wid, SREHAMVRURES, ZARSIREE, BUKIEEE, B ), aHFA, BREEX
—bE L DOMAE, ) BZND T, B TIZUL EOMEOKEHI O TR, &
D EEM 72 RFHI DWW TR, A%, BINOFEFOHRE], AR L - T, MR, &
R BUKORRE - &M ER L, £/2, eV M A FOKRBINCE Y AR
AR EDRIREIZ 2 > 7221, BEHT 2 2 & 2HERET 5,

IV-31



HHERA > B2 7 BN 7R o S YE (R i A

77 AF IV LAFR—

7 IV-4-1

HEAFEEE D T 3

EFEESN

i

1) U WISviaEEAR

i

|
|

f
©

.J
=

BOKNBZ WA T 5,

T AN NG AT T D,

INRELEE ., YA ey MEEICH SRS,
R REIHE R &)

TR NN

PERER T MIEF BN

2) UGN ITYYaEKAR

===

e

* 1
’ r - ?@Lljfﬁ—j\l

BUKNZWIGEICH#ET5
INEBEND KRB EE T T 5,

&b — R THD,

BT NT Ty 2T _RTERER RN,

3) BTN I5vaiEKARK

l i T

HOKNZ WA T 5,

N RENPDREEETET D,
IRAEKUTE AR —F—  2IRFERULT Ty v —
ToBEfsND,

T NT Ty a0 NS ESND,

T INT Ty 2l TR TR E N EL 2D,
779 —LDIKIREK IR ITLT A DA —
NIRRT D0 ERH D,

HOKNZWGEIT#E T 5,

VR EE O MR 2 F T D,

IR BUK DT 2 — VRIS DL B0
H5,

/NEE (K 10MW £T) ThD,

FTNEN 28 K&,

IV-32




HHERA > B2 7 BN 7R o S YE (R i A

TZ7AF NN LER—|

FIN-4-2 Vo INT Ty vaiREXTNT T v a RO LEgRG
HEEEE 72 TN T Ty a )i BTN T Ty 2 HH

BLIK CoORE 7 % &
H—EUAD O | 1RAER: 3 bar-a 1R : 3 bar-a
RUETT* 2R 2L 2 IREA 1.2bar-a
UIBI0F ¢ & (+) 3 K

T 10 K T 7K

AEPES: 4 K AEPEF: 3 AR

= 6 K It H 4 K
Ty =KD | 7L 13 x 2 &
2K AT I
T EUK R FEEIZZ . K 896t R 220 %9 628t/h

% (+) 268th
HEEAR T L | - AEPEHD DS S D HIBRIR | - AREE IR ALK S 2 HIEAGRIR
— OFI ERBICHHINLERADOLER | EREICHHINHAKK[OHER

135 18% (FE=Lt)

AN = =Bk R VX — %
EEIEITTT H DT, MEGRIATZ R
JL X — DR EE AR,

1349 23% (FEH:L)
(+) 5&RA b
N —=H =B KN T T v
Y — T2 AR EEENHT S
DT, BRI = KL —DOFI H

FEDS N,

Iuyxy MR
%

HEREITREMIZELI RS
EPESE . BICH ORI 2
HDOT, BRENEL D

77wy —ho 2 WAL BIR
R Dy R B N EEA L 72 DN,
APES: BT O MRS D 72
<D DT, AWl 3D
72 7%,

W JE R PT

#1 100m ~ 130m X 150m

# 100m ~ 130m X< 150m
7Ty ¥ — o 2 KB
A O T= O DN MEIZ 72 5
W, TNT Ty 2 OFEERT
& [RE DB FE D 729> T+
BLETE 5,

Rk T

FEHE 26 4 H

FEAE26 h H (7T vy —, 2
RFESITZ —Er THNICET)

IV-33




B A~ B 7 MBS Ve (i o A T AF VA= b

2. HgH )
FBMED kv L7 Hillko EVEIROMFHI T L 512, BIFEATRERMAIL 20MW T

s, —J., BU.IHIIHB R L D2, FEROT VR OB RHEO BT IR KA
i LIOMW (2T 5 RIALTH D, b v L 7 MIBGEEFIIR— 20— REEHFE LT
EHINDOT, BH NI TEDTEITREWVITNREE LWD, 7R EIRFED
LEER OO, BEHHINITHIRA S 5, by L 7B EFTOBEMHMN L LT
1IOMW~20MW (2R DT > R BIRMOBUMEEZ ZET 5 LN & EZbND,
2Z L LT, TURVEORERI T 7 A (ZHE M /)53 1SMW O A fRK T)FEET
Fr 2=y T (2012 12 1 5. 2013 I 2 SHEDFER TE) TH Y |
70KV OEEMTT VAR BIIRMICENIMAGT 5, 2013 FEDT 7R B RFED
RATFFIEL 52.9MW & FHES LTV 5,

N L7 MIBGEERT OB IOV T, I0MW X2 & 20MW X1 D 2 /77— &[T
WTEREIR T L2 R 2 3R IV-4-3 1T F & DT,

IV-34



B A~ B 7 MBS Ve (i o A

77 ATV LR — b

FV-4-3 v L7 HIBVE BT O Bl H 7 O Fig i st

o= MR B IOMWX 2 2= | 20MWX 1= k

BUIR O# ARt (HEHE) (HEHE)

T A 2 vk 1 v b

TT 2 v b 1 &b

(BTNTTya)

X —Er - FETEM 2 £y h 1 v b

mHEEE 2 BAX2 By 3 BAx1 kv h
ait4 ) a3 tn)

HEPNBA PA T 5 [Alf 4 [FIfR
- 7Ok REFEAR 2 [EIHR - TOKV EFERR 2 [FIHR
RS SUIT N - BRI
- 1 B EAER, EEVEE S
- 2 BRI

e il | 26 » H 23 » H

(EPC ZH~581) 1523 H.
- 258:23 5 A (37 AN

T VAR BRI | R E 10MW : RS 5 20MW :

0 RN & « TR CBENRFNTKE L c TR BARMICK L, K
ﬁﬁﬁf%éi%@g@mﬁ TEE I T & D BARR s O
W, (by L7 HIBGREFTOE | N, (b L7 HIERE T O
BRF D TAR B — 2 A fir BRF D AR — 7 Afir
729MW, Z D% 110MW (24 | 72.9MW, Z D% 110MW [ZH#
hn) Jii))
(%) IBMWX2 DU T A A | (B%F) IBMWX2 DU T A £
fRAK I FEFERT (k. 2012 4, | fRAKFI3EERT (R . 2012 48,
2013 AFIERH T7E) N7 AR U8 | 2013 FRIER T E) T AR VU E
NFHE (2013 FED B — 7 AL T | J15%#¢E (2013 4FD v — 27 Afi T
52.9MW) (ZHEE - A S AU | A 52.9MW) ICHEeE - A &
Do 5o

S E R E

NEBOZD, BET TR
D KW 4 1) B/ — R 8 <
R AHHEEN S D,

IV-35




HHERA > B2 7 BN 7R o S YE (R i A
=y ML B

IOMW X 2 2= k

TZ7AF NN LER—|
20MWX 1 2=+ |
BHE OB NN EL 72 HD
“\ g

T, @RI X FREINT 5

HEBAPART D Bl E 3 2% < 72

LT, B X RN
%o
HhZAFE T T O 4 B
[iips= # 1.95ha #) 1.5ha
(#J 130m X #J 150m) (%9 100m X % 150m)
2=y FNRET H20,
BT T b OBHEAED
{725,
FREE D TS - 10MW 7 7 2D/ EHIETS | - 20MW 7 T 2 D HIZASE 8~
BT v N OMANFERILZ K
H%5,

M AHE DR

v R OMAFEEF T D D
BIEOZ—E L A—T—ITil

MBI R,
—|Z %%&@%%@& B A—
ENRESNLIENDH D, | W—PDRMELENRETED
c RBEOREH DX —E A —
B =%, I, 20MW LA E oo

K=y N —4 v hE
e Lz,

A PERRIEICBAIT L T
W5 (A&

L=
ESE

v MZHED
BRIV, ZIELT-EL
THMENEL 72 D)

3. FEEFTHR B AR fi

7 1/7%?1@%
'I:Hjj —

T 2 R RS D B BEAR B A & & DAEERIC DWW T REE T A - B
WRDADDr—A (T NT7T7 vy 2 IMWX2, Y7 )VT Ty
2 20MWX1, X7 NVT7 T v 2 IMWX2, X7V T7 T v 2 20MWX1) (22T
UTOEBYREE LT, 72720, 2 ZITRTHERICOWTL, BINOFREHORERT
—H.7avzl MMA NORGET —HEIILY, Yuavoy FOEEFETE LI
REtT 2R H 5
RLODA T — AT HOW T, BV T DAL E

FHE A X IV-4-6, X IV-4-7, [X] IV-4-8
IV-36




B A~ B 7 MBS Ve (i o A

TZ7AF NN LER—|

KON IV-4-9 (2

KO IV-4-13 12”7,
FEERT O T B & T DHARIILL T B0,

BEHA
&
HREA R
Turbine
No. of units

Type

Rated output

Max. capacity

Speed

Steam press. /
temp.

NCG content
in steam

Steam rate at
rated output

Condenser
No. of units

Type

Pressure

V) VIGyvaF R

YW WITyva iR

¥ 7 W15yva iR

2x10 MW

1 set/ unit X 2 units

Single Casing,
Single Flow, Impulse
or Reaction,
Condensing Type

10,000 kW / unit
105% Rated output
3,000 rpm

3.0 bar abs. /

133.5°C
(Tentative)

% in weight

(To be confirmed
after well testing)

Approx. 125t/h /
unit
(Tentative)

1 set/ unit X 2 units

Spray, Direct
Contact type
Condenser

approx. 0.12 bar abs.
(Tentative)

1x20 MW

1 set

Single Casing,
Single Flow, Impulse
or Reaction,
Condensing Type

20,000 kw

105% Rated output

3,000 rpm

1st: 3.0 bar abs. /
133.5°C

2nd: 1.14 bar abs. /
103.3°C
(Tentative)

% in weight

(To be confirmed
after well testing)

1st: Approx. 190 t/h
2nd: Approx. 54 t/h

(Tentative)

1 set

Spray, Direct
Contact type
Condenser

approx. 0.12 bar abs.
(Tentative)

2x10 MW

1 set / unit X 2 units

Single Casing,
Single Flow, Impulse
or Reaction,
Condensing Type

10,000 kW / unit
105% Rated output
3,000 rpm

3.0 bar abs. /

133.5°C
(Tentative)

% in weight

(To be confirmed
after well testing)

Approx. 250 t/h
(Tentative)

1 set / unit x 2 units

Spray, Direct
Contact type
Condenser

approx. 0.12 bar abs.
(Tentative)

CHBEVRE T T N EERFEK A IV-4-10, X IV-4-11, [X] 1V-4-12

¥ 77 W73yva i =
1x20 MW

1 set

Single Casing,
Single Flow, Impulse
or Reaction,
Condensing Type

20,000 kw

105% Rated output

3,000 rpm

1st: 3.0 bar abs. /
133.5°C

2nd: 1.14 bar abs. /
103.3°C
(Tentative)

% in weight

(To be confirmed
after well testing)

1st: Approx. 190 t/h
2nd: Approx. 54 t/h

(Tentative)

1 set

Spray, Direct
Contact type
Condenser

approx. 0.12 bar abs.
(Tentative)
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Gas Extractor
No. of sets

Type

Capacity x
Number of
trains

Cooling Tower
No. of units

Type

Number of
cells

Hotwell Pump
No. of units

Type

Capacity

Demister
No. of units

Type

Steam dryness

V) VIGyvaF R

YW WITyva iR

¥ 7 W15yva iR

2x10 MW

2 sets / unit x 2 units

Two Stage Steam Jet
Ejector

1st stage: 100% x 2
2nd stage: 100% x 2

1 set/ unit x 2 units

Counter or Cross
flow, Mechanical
Draft, Concrete

Basin/Foundation
and FRP structure

2 cells / set x 2 sets

2 sets / unit x 2 units

Vertical, centrifugal,
double suction,
single stage, canned

pump

50% /set

1 set/ unit X 2 units

Vane or cyclone
centrifugal type

At least 99.98% at
outlet

1x20 MW

2 sets

Two Stage Steam Jet
Ejector

1st stage: 100% x 2
2nd stage: 100% x 2

1 set / unit

Counter or Cross
flow, Mechanical
Draft, Concrete

Basin/Foundation
and FRP structure

3cells /set x 1 set

2 sets

Vertical, centrifugal,
double suction,
single stage, canned

pump

50% /set

1 set

Vane or cyclone
centrifugal type

At least 99.98% at
outlet

2x10 MW

2 sets / unit X 2 units

Two Stage Steam Jet
Ejector

1st stage: 100% x 2
2nd stage: 100% x 2

1 set / unit X 2 units

Counter or Cross
flow, Mechanical
Draft, Concrete

Basin/Foundation
and FRP structure

2 cells / set x 2 sets

2 sets / unit X 2 units

Vertical, centrifugal,
double suction,
single stage, canned

pump

50% /set

1 set/ unit X 2 units

Vane or cyclone
centrifugal type

At least 99.98% at
outlet

¥ 77 W75yva i =
1x20 MW

2 sets

Two Stage Steam Jet
Ejector

1st stage: 100% x 2
2nd stage: 100% x 2

1 set/ unit

Counter or Cross
flow, Mechanical
Draft, Concrete

Basin/Foundation
and FRP structure

3cells/setx 1 set

2 sets

Vertical, centrifugal,
double suction,
single stage, canned

pump

50% /set

1 set

Vane or cyclone
centrifugal type

At least 99.98% at
outlet
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YW WITyva iR

¥ 7 W15yva iR

JE#E -

%& ) WITyya s
e 2x10 MW
PN & —

Turbine Wash Water Pump

No. of units 1 set/ unit x 2 units

Type Horizontal,
centrifugal, to inject
geothermal
condensate (Hotwell
pump discharge
water) into main
steam

Capacity 100% / set

Primary Cooling Water Pump

No. of units 2 sets / unit X 2 units

Type Horizontal, Single
Stage, Centrifugal

Capacity 100% / set

Fluid Geothermal

condensate (Cooling
Tower outlet)

Water-water Heat exchanger

No. of units 2 sets / unit x 2 units

Type Plate type or Shell &
Tube type

Capacity 100% / set

Fluid Treated fresh water

Secondary Cooling Water Pump
No. of units 2 sets / unit x 2 units

1x20 MW

1 set

Horizontal,
centrifugal, to inject
geothermal
condensate (Hotwell
pump discharge
water) into main
steam

100% / set

2 sets

Horizontal, Single
Stage, Centrifugal

100% / set

Geothermal
condensate (Cooling
Tower outlet)

2 sets

Plate type or Shell &
Tube type

100% / set

Treated fresh water

2 sets

2x10 MW

1 set / unit x 2 units

Horizontal,
centrifugal, to inject
geothermal
condensate (Hotwell
pump discharge
water) into main
steam

100% / set

2 sets / unit X 2 units

Horizontal, Single
Stage, Centrifugal

100% / set

Geothermal
condensate (Cooling
Tower outlet)

2 sets / unit X 2 units

Plate type or Shell &
Tube type

100% / set

Treated fresh water

2 sets / unit X 2 units

¥ 77 W75yva i =
1x20 MW

1 set

Horizontal,
centrifugal, to inject
geothermal
condensate (Hotwell
pump discharge
water) into main
steam

100% / set

2 sets

Horizontal, Single
Stage, Centrifugal

100% / set

Geothermal
condensate (Cooling
Tower outlet)

2 sets

Plate type or Shell &
Tube type

100% / set

Treated fresh water

2 sets
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Type

Capacity

Fluid

Main Qil Tank
No. of units

Type

Capacity

Fluid

Qil Cooler
No. of units

Type

Capacity

Fluid

Main Oil Pump
No. of units

Type

Capacity

V) VIGyvaF R

YW WITyva iR

¥ 7 W15yva iR

2x10 MW

Horizontal, Single
Stage, Centrifugal

100%/set

Treated fresh water

1 set/ unit x 2 units

Rectangular steel
tank

100% / set

Turbine lubricant oil

2 sets / unit X 2 units

Vertical shell and
tube type, Two (2)
pass

100 % /set

Turbine oil / Treated
fresh water

1 set/ unit X 2 units

Main turbine driven,
centrifugal type

100% / set

1x20 MW

Horizontal, Single
Stage, Centrifugal

100%/set

Treated fresh water

1 set

Rectangular steel
tank

100% / set

Turbine lubricant oil

2 sets

Vertical shell and
tube type, Two (2)
pass

100 % /set

Turbine oil / Treated
fresh water

1 set

Main turbine driven,
centrifugal type

100% / set

2x10 MW

Horizontal, Single
Stage, Centrifugal

100%/set

Treated fresh water

1 set / unit x 2 units

Rectangular steel
tank

100% / set

Turbine lubricant oil

2 sets / unit X 2 units

Vertical shell and
tube type, Two (2)
pass

100 % /set

Turbine oil / Treated
fresh water

1 set / unit X 2 units

Main turbine driven,
centrifugal type

100% / set

¥ 77 W75yva i =
1x20 MW

Horizontal, Single
Stage, Centrifugal

100%/set

Treated fresh water

1 set

Rectangular steel
tank

100% / set

Turbine lubricant oil

2 sets

Vertical shell and
tube type, Two (2)
pass

100 % /set

Turbine oil / Treated
fresh water

1 set

Main turbine driven,
centrifugal type

100% / set
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Fluid

Auxiliary Oil Pump

No. of units

Type

Capacity

Fluid

V) VIGyvaF R

YW WITyva iR

¥ 7 W15yva iR

2x10 MW

Turbine lubricant oil

1 set/ unit X 2 units

AC motor-driven,
centrifugal type

100% / set

Turbine lubricant oil

Emergency Qil Pump

No. of units

Type

Capacity

Vapor Extractor
No. of units

Type

Capacity

Qil Heater

No. of units

Capacity

Qil Purifier
No. of units

1 set/ unit x 2 units

DC motor-driven,
centrifugal type

100% / set

1 set/ unit X 2 units

Centrifugal type
turbo-blower

100%/set

1 set/ unit X 2 units

100%/set

1 set / unit X 2units

1x20 MW

Turbine lubricant oil

1 set

AC motor-driven,
centrifugal type

100% / set

Turbine lubricant oil

1 set

DC motor-driven,
centrifugal type

100% / set

1 set

Centrifugal type
turbo-blower

100%/set

1 set/ unit

100%/set

1 set

2x10 MW

Turbine lubricant oil

1 set/ unit X 2 units

AC motor-driven,
centrifugal type

100% / set

Turbine lubricant oil

1 set / unit x 2 units

DC motor-driven,
centrifugal type

100% / set

1 set / unit X 2 units

Centrifugal type
turbo-blower

100%/set

1 set/ unit X 2 units

100%/set

1 set / unit x 2units

¥ 77 W75yva i =
1x20 MW

Turbine lubricant oil

1 set

AC motor-driven,
centrifugal type

100% / set

Turbine lubricant oil

1 set

DC motor-driven,
centrifugal type

100% / set

1 set

Centrifugal type
turbo-blower

100%/set

1 set/ unit

100%/set

1 set
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Type
Capacity

Fluid

V) VIGyvaF R

YW WITyva iR

¥ 7 W15yva iR

2x10 MW

Centrifugal type

100% / set

Turbine lubricant oil

Instrument Air Compressor

No. of units

Type

Pressure

Capacity

1 set each for units 1

& 2, and

1 set for common
standby

Oil free rotary screw

or reciprocating

7.5 bar

100% / set

Service Air Compressor

No. of units

Type

Pressure

Capacity

1 set for common
use for units 1 & 2

Oil free rotary screw

or reciprocating

7.5 bar

100%/set

Chemical Dosing System

No. of units

Type

1 lot for common use

forunits1 & 2

Chemical storage
and dosing system

1x20 MW

Centrifugal type

100% / set

Turbine lubricant oil

2 sets (1 set standby)

Oil free rotary screw
or reciprocating

7.5 bar

100% / set

1 set

Oil free rotary screw
or reciprocating

7.5 bar

100%/set

1lot

Chemical storage
and dosing system

2x10 MW

Centrifugal type

100% / set

Turbine lubricant oil

1 set each for units 1
& 2, and

1 set for common
standby

Oil free rotary screw
or reciprocating

7.5 bar

100% / set

1 set for common
use for units 1 & 2

Oil free rotary screw
or reciprocating

7.5 bar

100%/set

1 lot for common use
forunits1 & 2

Chemical storage
and dosing system

¥ 77 W75yva i =
1x20 MW

Centrifugal type

100% / set

Turbine lubricant oil

2 sets (1 set standby)

Oil free rotary screw
or reciprocating

7.5 bar

100% / set

1 set

Oil free rotary screw
or reciprocating

7.5 bar

100%/set

1 lot

Chemical storage
and dosing system
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YW WITyva iR

¥ 7 W15yva iR

# & o
7%& VI VIR
o= 2x10 MW
B & E—

Fire Fighting Equipment

No. of units 1 lot for common use
for units 1 & 2
Type Water storage,

pumps, piping
networks, hydrants,
sprinklers, detectors,
alarm, and fire
extinguishers

Reinjection Pump

No. of units 3 sets common for
units 1 & 2

Type Centrifugal

Capacity 50 % / set

Reinjection Settling Basin

No. of units 1 lot common for
units 1 & 2
Type Concrete pond

1x20 MW

1lot

Water storage,
pumps, piping
networks, hydrants,
sprinklers, detectors,
alarm, and fire
extinguishers

3 sets

Centrifugal

50 % / set

1 lot

Concrete pond

2x10 MW

¥ 77 W75yva i =
1x20 MW

1 lot for common use 1 lot

forunits1 & 2

Water storage,
pumps, piping
networks, hydrants,
sprinklers, detectors,
alarm, and fire
extinguishers

3 sets common for
units 1 & 2

Centrifugal

50 % / set

1 lot common for
units 1 & 2

Concrete pond

Water storage,
pumps, piping
networks, hydrants,
sprinklers, detectors,
alarm, and fire
extinguishers

3 sets

Centrifugal

50 % / set

1 lot

Concrete pond

Cranes & Lifting Devices (Turbine Hall, Hotwell Pump, Cooling Tower, Warehouse, Workshop)

No. of units 1 lot common for
units 1 & 2,
1 lot each for units 1
& 2 Cooling Towers
Type Overhead cranes,

hoists

Workshop and Equipment

No. of units 1 lot common for
units 1 & 2

1 lot

Overhead cranes,
hoists

1 lot

1 lot common for
units 1 & 2,

1 lot each for units 1
& 2 Cooling Towers

Overhead cranes,
hoists

1 lot common for
units 1 & 2

1lot

Overhead cranes,
hoists

1 lot
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YW WITyva iR

¥ 7 W15yva iR

# & o
7%& VI VIR
o= 2x10 MW
B & E—

Laboratory Furnishings

No. of units 1 lot common for
units 1 & 2

Type Chemical analysis
laboratory, H,S
detection and
protection system

Warehouse
No. of units 1 lot common for

units 1 & 2

Ventilation and Air Conditioning System

No. of units 1 lot common use for
units 1 & 2
Type Ventilation fans,

ductworks and Air
conditioning with
H,S filters

Service Water Supply System

No. of units 1 lot common use for
units 1 & 2
Type Raw water supply,

water storage, filters,
sterilizing, pumping,
and distribution
system

Wiaste Water Treatment System

No. of units 1 lot common use for
units 1 & 2

1x20 MW

1lot

Chemical analysis
laboratory, H,S
detection and
protection system

1lot

1 lot

Ventilation fans,
ductworks and Air
conditioning with
H,S filters

1 lot

Raw water supply,
water storage, filters,
sterilizing, pumping,
and distribution
system

1 lot

2x10 MW

1 lot common for
units 1 & 2

Chemical analysis
laboratory, H,S
detection and
protection system

1 lot common for
units 1 & 2

1 lot common use for
units 1 & 2

Ventilation fans,
ductworks and Air
conditioning with
H,S filters

1 lot common use for
units 1 & 2

Raw water supply,
water storage, filters,
sterilizing, pumping,
and distribution
system

1 lot common use for
units 1 & 2

¥ 77 W75yva i =
1x20 MW

1 lot

Chemical analysis
laboratory, H,S
detection and
protection system

1 lot

1 lot

Ventilation fans,
ductworks and Air
conditioning with
H,S filters

1lot

Raw water supply,
water storage, filters,
sterilizing, pumping,
and distribution
system

1 lot
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units 1 & 2

T . - N N
%& V) VIGyvaF R ) WI7yvai R ¥ 77 v77yva R ¥ 77 v75yva 5 R
e 2x10 MW 1x20 MW 2x10 MW 1x20 MW
HLEEAN & — _ — —
Type Oily water separator, Oily water separator, QOily water separator, Oily water separator,
settling pond, pH settling pond, pH settling pond, pH settling pond, pH
control system control system control system control system
Powerhouse
No. of units 1 lot common for 1 lot 1 lot common for 1 lot
units 1 & 2 units 1 & 2
Control & Electrical Building
No. of units 1 lot common for 1 lot 1 lot common for 1 lot
units 1 & 2 units 1 & 2
Administration Building
No. of units 1 lot common for 1lot 1 lot common for 1 lot
units 1 & 2 units 1 & 2
Guard House
No. of units 1 lot common for 1 lot 1 lot common for 1 lot

units 1 & 2
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FOWER PLANT LAYOUT
(1X20MW SINGLE FLASH SYSTEM)

TULEHU GEOTHERMAL POWER PLANT PROJECT
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B A~ B 7 MBS Ve (i o A T AF VA= b

4. FEEPTERX. A - R

a. M

HEITDL AT LZONTIL, fiSNTNDH 4207 —Z (IOMWX2 B LW
20MW X1 D47 — AT, %m%nV/7/V&U5f7/v77yv;) PEESNTND
D3, FEAL, FHEE - HIEIER I ICBI L CL FISTREEFE CREE T 2 L 9 7 2 LT nicd,
2 OD—A (10|v|w><2 BIO20MWX1) IZOWTORBET D, BESH-E
TNTFEEEZIT LY 70KV IZHE S HL, FEETTHENO 70kV BAPALEE AR T, U7 A
FRK IR (BAERRR ) &)y VAR (R TE) MOXERICERIND,

—J5. K IV-4-14 (10MW X2 DA) DWW T IV-4-15 (20|v|w><1 DEE) D
BRSNS R T L 912, BTN OIS L CIEATNEEAR T K 0 BRI S 4.
FTNETEE D3 AR S 41 5 o KIUAHBEIC K DARERHR O BIERE T X - TiX HER#R (6
KV 72 &) BB 5580H5, 7aY =7 NEBEFIIRW T, SRt YELZ
fEICL, REFSNDZENRETH D,

=y MEBIRE, BT ) X BB AR A BRI L 7IRE TR L D FRE S
No, 2= MEENIR, Z OREEERR CRBIRAZITV, YA E & 2, 9
BARIPRFFRFRI S T L7z, BUEDHAMAMTHO, BENEMT 2, ==y Meik
el BUEAM £ CHAMAITo72%, BORERENSRZAE, 2=y MFEIERE
T4 %,

b. JEEH
ARK7v T =7 bORERKIT, HWEARKY - Bk e LT, FHERR <,
i - IRSTOR G 7022 i A 3 FRIIE B 2 R 3 %, #BGEERTIZ IV T, j(
el 7Fﬁ‘$@ﬁb\ﬁmﬂﬁ7k?%ﬁz7§§§\iﬂ’bé DT, FEBHEO M AIZE A DI IR

{bfiklgt 7 ¢ v 4 — (Oxidize catalytic filters) ZEZ2 3% & L. FEEBHENITIHEAT D250
ORLKFBH AZRET DD LT 5, Eb@%ﬁ IR AR S D 7 N T T L A
FHRET D,
TEERAROHARIILL TO®EY TH 5,

G DOBHE M AR . APAZE R AN 3 AR A S A

EMEA R - B D 10MW X2 72\ L 20MW X 1

FERS EIE D1V (ZRWN LA — )

JE : 50Hz

Lz~ :3,000rpm

VAES : 0.8 (Eh)

HRpE R L T 2 D R EAREEH
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HHERA > B2 7 BN 7R o S YE (R i A

77 A4 F VL AR— b

C. T DR 2R (1)

) . A= (7))
& ] ;
Q'ty 10MW X 2 Q'ty 20MW X 1
F A4 2 | 12.5MVA, 11kV / T0kV +/- 1 | 25MVA, 11kV / 70kV
10% (A%~ 7 Y)Hgs +-10 % (AffRE% ~ 7
1) IR
FTNZE 2 2 | 11/6kV +-5% (MAmZ v | 1 |[FAL
TOHAERT) (R R
AR E)
R 28 45 2 | 6kV/400V +/-5% (EAmZ | 1 | [FE
v TUER ) (B EILREH
R TR E)
HIEPASHECTE | 2 4 | 6kV., mE R GXEE | 1HL | [FA
(M/C) WIS Z L)
400V XU — | 240 | 400V, fRERBGEN GG | 1/ | FA
oK — IS Z &)
(P/C)
400V & —# 12 | 400 V., KA H 120 | 400 V., KA
oy hua—b 1 x #£38 MCC 1x #38 MCC
B — FEAT AR (B % BB FT e 3 4 e
(MCC) AT DR, i) (FEHSAT TR, i)
2x = F MCC 1 x =2=v FH MCC
2= MERIZHE 2=y NERR M
i FH GV =i
2x FEHH MCC 1 x FEHH MCC
FEH M (ZefEiE FEHE A (4
FHET) 152 1k FH B fr)
5y FERE 2 #1 | 230V/110V AC. 125V DC. il | 1 # | A&
s X OGHER., BUTH, fi
Hlf 27 A | 240 | DCS (HrBcifilfatEE) ., B | 1# | [F/A
B E R AR . BHG il 1% |
HEhOE AL, fill
PRt 2R | X R, FATESRR | 1A | FA
e AEMMRERE. i
EERMEE | 24 | 125V DC : I - (5T 148 | R4
FeEwE (CFE(k), EE
ks KOy EE
48V DC : @z H
e, EEM, oEmE
B | 240 | 230VAC, &M, DCSHLT | 14 | [AA
& (UPS) B VI E AR
FEEMT 4 — | 1# | T4 —BEMH GERFEL | 14 | FAL
BV B ) B X OEHBENNZ > 7
400V, FEHH MCC 28
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BUHA VR 7 MR 7 S vE (i R A 77 AF I LER— b
d. FH& - HIEE 0
HEBFOEHREANATI 2D, 2L OFEIET —Z 2 HEEHIIL, (R{ET2Z &N
HETHD, DN, FCRS 2@, AFEERIHOFH - HELEEX, ~A( 707
1ty Y e =2 D4 A 7 2 (DCS ; Distributed Control System) Z %95,
OIS AT M, mVEEME L EREYE, T2 — =T XL — g &
EICT DY AT LATH D,
HIEVEFERT IS8T D F A2l 5 L@ S 56Tk O®@ Y Th 5,
FARKAR
S L— & KA A
ARSI AE
2 — & o AE AR A
MPEIRAED B 100% AT £ TO HENES) - F1LDO72H 0 % — ' H Bl
HEhY — B HldEE & dfR LT, ¥ — B OB X OAMHIEZ1T 5
7 VL VER—ESIE (EHC)
HHAKRER L~ LA
HREFN OIRKITIRARR - 7 KD mEEE~EE SN D, HARIBNOKALILZ
0)?5'17J<T° YV IRED T D IKNLHI 2 F T 5, KRALHIEI O 7= HHKERITIZARNL R
EarZiXE L, DCS ITHMZMA TN DMl 2 ¥y 712> THIE S L5, 2 Ol
:,tﬁ%' ﬁﬂélﬂ@ mB L ¥ —AR— N2 Lo THIEATREZR b D & T 5, HlfEHARFH O
BORE AT LE LT, KNVEAA v TFHRE L, REFIURIKAL & 72 o725
R AL, BICKNB TR HA 2=y NEIEFEESES, Z0
1%3%‘/XTA% DCS IZHAAEN D,
et ol
EE PN T
RS RS - (5 LTI,
FE OMIZ, FEITICHKE SN IR OREDT DDA 24 —a v 7B I
BaRBEDT= DA v 2 —1 v 7V BRAEN D, BEEIEDO A v Z—a v )
1% DCS IZHAIAEN DY, FEHRORHEL LUK — L OREICHED S
Sy s —my 7Y L= (= F) L DMEND D E BRI THY |
A7y =7 b THEBROE Z G %HMT 2, DCS IXFHREAK O M EER S
DAL E =T 2= ADIZDDWEGET 4 A7 LV —PRE S, —ROEERE
kiU@WiMm74x7V—@Eﬁki@%—f—kﬁ%@&ﬁﬂiof
17729 2 R T&E 5, DCS HOERIZIX, FBEHEE (Black out) DHET
HEEITEIETE D LD s EEEE{)? 41 (UPS; Uninterruptible Power
Supply) Z&E L, {FEFCHERMG TELX 51075,
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B A~ B 7 MBS Ve (i o A T AF VA= b

e. BEF%1M
T U RO EIR DT E OEKE D T2 DI E R EE R AR E ST
AP ATAN

f. HEPYBH AT
BAPHER IR X PLN fZ¥ED TRy v a Ry #@H L, 5 S 70kV ©
PLN 5% TR G 28T 5, BRPHER I M ONEEMR R IX. HERZASKT D HS
AN K DR HRET D72 DA L IIRHANC B & S5, BHPARRMAEEE 2 DL RIS

Y,
BRpAATIEA BANE, ar_ri g LR
e T RERR T 3 o BRI
TEREFEIE : 72.5kV
TEFE FEIT : 2,000A
A J PR ] : 25kAor 31.5kA (Z#IZ L D)
TE KA R IR
- A UV ATEESE - 325kV
- P A e R : 140kV
EEM IR D AV E—Z U AMER A (R, HRE T mkE S

K REAREEN (RutreE) K OEPHESTX

IV-4-16. [X] IV-4-17. [X] IV-4-18 |2, PLN #E%#ED 70kV BREAFT L A 7 7 k&R~
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A v B3 v 7 i

R A 77 A FILLAR— |k

Transformert Linet Line2 Tronsformer2 Bus Coupler
7 3 3
8000 8000 8000 8000 8000
Overhead Line Overhead Line
iy 5
3
LA LA
8
CVT ot 8
of 8
gl s
DSHE DS+E &=
=1
B 8
o Cr I % S
b - W g
= == =il =]
DS o
= =lile =il = g
H
DS oS DS DS
= Bl 2= =
I hHi) b i) 8l &
P T P g
b oS 0s oS
= S|P 2l =]
9 Notes:
= =lile =ile =] g
3 LA : Lightning Arrester
- | P | P DS | CVT : Capacitor Voltoge Transformer
DS+E : Discannecting Switch with Earthing Device]
I g0 0 4 000 i I 8 CT ' Current Transformer
e 0 CB : Circuit Breaker
o ‘% ! 8 DS : Disconnecting Switch
g 8
SR
LA B
A Z 9
T ol 8
8l e PRELIMINARY
5
e TR
o TULEHU Geothermal Power Plant
g
o o 3 preme Arrangement of
_CH. 70 kV Switchyard (1) for 2x10MW
ﬁ B
B v
1200| ks
WEST_JAPAN ENGINEERING
CONSULTANTS INC.
BRAZ
IV-4-16  70kV BAPART X (10MW X 2)
Linel Line2 Transformer Bus Coupler
3
8000 8000 8000 8000
Overhead Line Overhead Line
X -
8
LA LA
g
oVt ovt <
g
g 8
DSHE DSHE 5 =
Bl &
T T )& I}
. e LR
= = —
DS -
== =it = g
8
oS DS oS
= 2|l =
] n il 3
T i g8
oS P 0s
= | P =
g Notes:
t= =il 8
3 LA ¢ Lightning Arrester
= =l CVT : Copacitor Voltage Tronsformer
DS#E : Discannecting Switch with Earthing Device
L VS | I CT: Current Transformer
- = B CB : Circuit Breaker
s DS : Discannecting Switch
8
"
s
o| 3
gl ¢ PRELIMINARY
S
o TULEHU Geothermal Power Plant
- R prene Arrangement of
E 70 KV Switchyard 1) for 1x20MW
A £ o
Vo o
00| ks
WEST_JAPAN ENGINEERING
CONSULTANTS INC.

(20MW X 1)

IV-4-17 70kV BABAPT i
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B A~ B 7 MBS Ve (i o A T AF VA= b

Ly wle ety

CH TR LA B D os B DS|+E CYT L‘A
3000 3200 3300 _[1009 2300_| 2300 00| 3600 | 2100|2000, 3000

10500 8000 8000 11700

L

SECTION A—-A

Grounding wire

2500_| 3000

B T s o ar PRELIMINARY
00| 3000

2700 5300 5300 2700 | [750
4750 739 8000 8000

1

TULEHU Geothermal Power Plant

Ve
Arrangement of 70 kV Switchyard (2)|
Section A-A. B-B

SECTION B-B

WEST_JAPAN ENGINEERING
CONSULTANTS INC.

X IV-4-18 70kV BHEAFTRI X

IV.4.4 BHMEEETE

TR PRI RTR AME A C & HHREE & BEER O T I LB AR PR RR A 23 o o T D,
HREAO BB, GO HI B E-O T BT OB ER & ik D 72D O R AMEIR T 5 DIz +5
Thd, WIITITR2 FOFEEDZ L—rWMiibb->TEY, FlCa T FORAREA LICHE
HanTngd, Fuy=r NERFOFEEFTOKIROEE, mFIcix, 7 L—r 2%l
L7z FRT 5208 LWTHhA 9,

TR D by L7 MBI ERT O dEk TEM OIS E TiX, BAFCEILE S EE
Thh, BEEROES, 1—7, &K, B (=27 ) — M BeFih) & CHRBICR D EET
TRME7-5720, LLRRE, FE - EAVEADF| ZIALEBRPE A — bLE S TEK

EREMT L CW DTN H D . KB O ZIET 254512 ‘@ﬁﬁ%%%uéﬁﬁ
Wb, TR ENLT L, BRITKEENIEFIZEZWT VAR Tigio Fi%
@f\kﬂwﬁg%ﬁ%%ﬁﬁéﬁA =N %%@ﬁ%(%ﬁmﬂﬁﬁﬁ~®$m®ﬁi
ROk, ZOM) A5 2 0ENH D,

T AEED, Rwamw$ﬁn6ﬁ#%ﬁﬁﬁmTu}3 TLU-2 | Z&EPT. [A TLU- 1,
TLU-0 KR TLU-4 £ TR SNDEETH D, 77 ERAERITAEN 4 k mThE L%
N AR TH D, it\uT@m_omf%%ﬁf%ko

c T UREETA v R T OIEBEN [ RE
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BEA v R 7 AR E S e 77 AL FILLE— |
T URVEANTI T Y IV B ORFOMDA v KRR T OEEE TS OUf i
EANERE

TR PRI — A, 7 L—
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B A~ B 7 MBS Ve (i o A T AF VA= b

IV.5 EEEE

REHETIA LB, EEERICTL D 70kV ICHIE S, AFEFOFRBEAFD 2
[EFR D TOKV BB TREICEEESND, D 70KV RFITHE, 7 R BOLHEIC R

RENTWDUT A ARKNFEER LRRFICHRSNLDbDTH D, M IV-5-1 IZF DR
X & 7~T,

— Ambon-Seram
Pz&::n:\:um@-l'@' ,—— | Submarine Cable
L

= Gl Kairatu
150!20 kV
4 1
{ I
BT N T12km | 42km 105 km
150/70 kV

Island

PLTU Waai Pi Connection
2x15 MW

| ]

Gl Ambon
Gl Passo
% % 70120 kV %TOFZO K

PLTP Tulehu

2x10 MW

=70 kV, Kabel Laut Ambon
Island

Sistem Transmisi

[ HKO+HR

Gl Masohi PLTA Isal
150/20 kv 2x20 MW

Seram

=150 kV, 240 HAWK

(Hi#h ; Wilayah Maluku dan Maluku utara)
BIIV-5-1 7oAV E—ET LERKHA

BUZRT L2, by L7 BEFRNO M EERIL, V7 A BER Ly Y EEITHIC
FATE (r k) T\‘%%T%éhé%mf%éo PLN 7 V7R i b L2 EEHT &
X, by L I7IEEITICAR DY RN RSIS I T35 R CTH Y, ZZiTnhiT 524 T
A%, (ZHXE ; Survey Reconnaissance Jalur Transmisi 70 kV, PLTU Liang - Passo -
Ambon, Augustus 2007)  T-35 #kF5 & b v L 7 MR E T ONLE BIFRIZ OV TR, XK IV-4-1
BRI, T T-35 SEFIE, BERRIEEMRO 1 R EED T, by L7 HIBUEE
FTs B D IEBMD Z OFREET w Hefot iTREZR & O ITRGEF ST id e 67w, X IV-5-2 (2
Bt & ATREIC T D 7o O OEREE DR EHI 2 R T,
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Before Pi Connection
Tulehu GPP to
Construction Tulehu GPP
. _ No.1 i i No.1
1 - Circuit e Circuit
(— — (¢ =
To PLTU Waai To Passo SIS To PLTU Waai To Passo SIS
- -9, No2 No.2
Circuit Circuit
T-48 Tower
T wT
No.1 No.2
Circuit @ Circuit
o To Tulehu GPP
No.2 Circuit

To PLTU Waai To Passo SIS

I Sample Drawing for Provision of
Pi Connection at T-35 Tower
to Tulehu Geothermal Power Plant

Section A- A"

IV-5-2 7 3o F Bk ES At
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HHERA > B2 7 BN 7R o S YE (R i A

77 A FI)LLR— K

IV6 7o zy FaX bEE

IV.6.1 #hZEREF

HEVERBRE 2 2 ME, OO BT Y —I2HBEINn 5,

FEHOYIEEY SNAFE TIZPLNIC L > TEMBINARXH LHI R |

-+ FEEFTEER D72 OHRHY -

FERMRE L B ERIR L3 A b

BB L O ESE 2SR E A 2 IV-6-1 (T, BIRHOEEI = A b,
FEHOHHI 2 2 FB L OREOEERAZE IV-6-2 &£ IV-6-3 I2FNEFrT, 2. Hidk

PRAINZ LB 7 SR

REEED 3 A N EFK IV-6-4 ITRT,

#IV-6-1 HIZVEJRBIR = A |

X5y H OH FUFE%E (US$)
SUTNVNT Ty a
S—— PRAIEE G RL (CEPE At 2, @oo ik 1) 1,320,000
I N R BBl 2R ) 360,000
F TIZPLNIC &

. JRH TH ARG KBLE T 480,000
oCRlEnD +- H A5 373,800
ST ol ‘

N 2,533,800
TEHIEA RN - 2,000,000
o AEESIREI - YUORRBR (4 5U0) 21,560,000
TP BB
=T HEE (6 i) 23,100,000
N E 46,660,000
i 49,193,800
HITNTTva
22 L S PREI SRS R (ZEpEF M 2, oo 1) 1,320,000
R AR HEY CETAmMI L H ) 360,000
FTIZPLNIZ &
SEEI TF KRS TF 480,000
S>TEMBEND g
g 373,800
NEENTE alk
N E 2,533,800
PEHIAA RN - R 2,000,000
o APEFEIEA] - HUHRABR (3 5U) 16,170,000
BT AR B
EICHEE (4 5U) 15,400,000
N FE 33,570,000
W F 36,103,800
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BEA v R 7 AR E S e 77 AL FILLE— |
FIV-6-2 A= A REE RS R

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

7 IV-6-3  MFRIFEIMEFH & 2 X K
TN T Ty a
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 16.17 154 10.00 41.57
Grand Total 7
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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 3 2 1 16.17 1.7 2.00 25.87
=1 2014 2 0 7.7 0 1.7
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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FIV-6-4 PLNIZLDEARTHELIOEHIH= A K
(HAL : &J 7 US$)

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

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

I-3  |Cellar nos 4 10,000 40,000 {W2m x D3m x H2m 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
-3 |Cellar nos 6 10,000 60,000 (W2m x D3m x H2m x T0.3

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

IV [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 [+ 1+ 1+ IV+V

IV.6.2 RERBH S UVEEREFZRIX H

1. %

T =
HEGEEB L OB O@ERE L4 OO —A (F—A1 : VI NT Ty
a2 IIMWX2, #—2R2 : VAT Ty 20MWXL, ¥—A3 : X7 LT75
v 2 IIMWX2, BEIOTr—24 : ¥ TN T 5932 20MWXF T NT Ty al)
WCOWTHREL o7, by L7HBIE Y 1Y =7 hOMEBGEERTE X O R BT

B O RFIL FEO T~ RUOHBURERT 3 S ER 7o Y= 7 hOEFEE N
—RIZHEM Lz, T~y RUOHBARERT 3 BT m Y =7 hOBEIAIT ; PLN
OPER, 77T v 2 20MW X1 Hie%, BEREESE DA T v,
2007 4= 4 H32K), 2009 4= 2 A521.C, s HfiZi s L% 1,900 KVKW 65, =
ORI RV DOZEFE L — NOEBOEE, F¥TNVT Ty aDfFEOT AR
I 10MW BEREHHIC XD A — AT A Y » MNEEBE L TH T — ADdRE % H
E LT, AME IS DL RIT T~ R B ERT 3 SO L A2 N — R ZHE
HL7-,

FCRS O A MZOWTIE, AV RXVT A~V NI EBOHBRE o =7 FO
2010 7 4 — 2BV T 4 AEOEEZRMOHM (1> F—m) 2_X—RIZHH L=,
LLFDOFE IV-6-51245D7r—2ADREa A2 FDOFEMAE =T,
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% IV-65 JEEATER = A

F—2Z1: YT W75 10MW X 2 (A5 US$)
FC Ratio | LC Ratio FC LC Total
FCRS: 56% 44% 4.69 3.69 8.38
Power Plant: 70% 30% 30.77 13.23 44.00
Turbine and Mechanical 94% 6% 19.49 1.24 20.73
Generator and Electrical 85% 15% 4.87 0.86 5.73
Control and Instrumentation 100% 0% 2.21 0.00 2.21
Balance of Plant 100% 0% 3.09 0.00 3.09
Civil Works 0% 100% 0.00 8.82 8.82
Others 38% 63% 1.34 2.19 3.53
FCRS + Power Plant 68% 32% 35.56 16.92 52.38
r—22: YU WVI75va 20MW x 1 (8% US3)
FC Ratio | LC Ratio FC LC Total
FCRS: 56% 44% 4.45 3.49 7.94
Power Plant: 70% 30% 29.40 12.60 42.00
Turbine and Mechanical 94% 6% 18.56 1.18 19.74
Generator and Electrical 85% 15% 4.64 0.82 5.46
Control and Instrumentation 100% 0% 2.10 0.00 2.10
Balance of Plant 100% 0% 2.94 0.00 2.94
Civil Works 0% 100% 0.00 8.40 8.40
Others 38% 63% 1.28 2.08 3.36
FCRS + Power Plant 68% 32% 33.85 16.09 49.94
—2Z3: #T)VI75v2 10MW X 2 (575 US$)
FC Ratio | LC Ratio FC LC Total
FCRS: 56% 44% 3.71 2.91 6.62
Power Plant: 70% 30% 32.20 13.80 46.00
Turbine and Mechanical 94% 6% 20.32 1.30 21.62
Generator and Electrical 85% 15% 5.08 0.90 5.98
Control and Instrumentation 100% 0% 2.30 0.00 2.30
Balance of Plant 100% 0% 3.22 0.00 3.22
Civil Works 0% 100% 0.00 9.20 9.20
Others 38% 63% 1.40 2.28 3.68
FCRS + Power Plant 68% 32% 35.91 16.71 52.62
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T—R4: FTNIFva 20MW X 1 (8% USY)
FC Ratio | LC Ratio FC LC Total
FCRS: 56% 44% 3.71 2.91 6.62
Power Plant: 70% 30% 30.66 13.14 43.80
Turbine and Mechanical 94% 6% 19.53 1.24 20.59
Generator and Electrical 85% 15% 4.84 0.85 5.69
Control and Instrumentation 100% 0% 2.19 0.00 2.19
Balance of Plant 100% 0% 3.07 0.00 3.07
Civil Works 0% 100% 0.00 8.76 8.76
Others 38% 63% 1.33 2.17 3.50
FCRS + Power Plant 68% 32% 34.37 16.05 50.42

AR = A b
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A7n v =r hOFEfEFEEIT PLN(PT.PLN(Persero)) 1 > Rx I 7 EHAEI24E) TH 5,
IV.7.3 o>z s FEREHE

1. 7av=2 FEmES

JCA LAV RV TEBHIIAT m Y =7 MBI L, ES MfEkit5-% 2011 45 3 A
Ly P LTRBY, Ay bz Y=T U 7% —t2 (ES) KO 7'Rm
VxJ MARKZEGTHEBIRIEE 7 1 7T AAEROAZHAS (EIN) 23 2011 4F 8
H 18 BIZHifE Sz, K7y =2 O FSHE & F VIR, ES MERORMEK
(LIA) ¥EREDTETH D, ES FIMEREEICE 0, PLN IZHBEREE T 0 =27 b (M
EAGUHAEH]. FCDS - BB OER) ORBREERa Yy M aEMT 5,
PLN (Z=ar P s hoXEEZIT T, Y vy=2 FFEMIE - &, 2 8T 7
HF—DFER LUK, av b7 7 X —OGE s THEEH ZEEESED T n Yy
FEFITT D, ARV =7 FOFETITY - TiE, PLN ORD X 5 i &
L CRfRT %,
PLN Atf

Division of Alternative and Renewable Energy (Director of Planning and Technology) :
vy LB 0 Y 7 R OF

Division of Engineering Technology (Director of Planning and Technology) : = > % /L%
> N DOEE

Division of Procurement Management (Director of Strategic Procurement): = > 7 7 %
—DEE

Division of Construction & IPP for East Indonesia (Director of Operation for East
Indonesia) : 7' 1Y =7 MR OEAREH
PLN v =/ NEBEBAT

PLN Pilitring Sulmapa (at Makassar) : 71 2 = 7 | &gk o S i & BR
PLN 37

Wilayah Maluku & Maluku Utara at Ambon
PLN BIfRtE

PT. PLN Geothermal : PLN O HiZ 3 BILR O 1234k

2. G MERFE PR
AK7wYx7 FOTFERED PLN OEE « MERFEPARIL, EEPRICITIRES L
TWRWR BT LTEBENTNWDIRAT VU EDO T~ R MBVEEREOKT
EBEBEILTDHE LLFO XD RFEEEEHNEZ DD,
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REHAAEE PLN (PT. PLN Geothermal)
MBI B PLN (PT.PLN Geothermal)
LFE - BlEEE PLN (7> AR>®PLN -~/ - b~ 7 KK

(Wilayah Maluku & Maluku Utara)

3. Fu T = MR L FRERE
APy L7HBGEE T 027 MIRO X D R TH- EBBLIOERIC L VRS
b,

TH - 5 &4

1) PLN (2 X 25617 T8 (HHURAS, Ao, | PLN H &4
T Uk AEKAER. WEITKRE o>, ey
=7 b A N ORI

2-1 | by UTEEN (3AEFEN - 1ETH) OHHlR | ES FIfEK

FOER
2)-2 | by L 7AREN, - EICHOBIEH]F K OEER FuYxs FEE
3) BT (R H SR R (FCRS) D&% AR ET AN
4) BT O R (M@ BT & & te) PA=RE/ AN L
5) T0KV 1L FEM LR L PLNHCOES
6) ay YT g v TR E S Mf#ak
7 Tk B AR OFE S (245 - 138503 | E Sk
DOHRHF K OB

FEOAN, F DEOEITTHER L O6)HED 70kV EERER THIIHOESIC LD
PLN 28/ %, % 1D PLN AT LHEIL, Y0y =/ NOEHA Y 2 —IL%
MERICT D DICEERTHETH D, £/, B 5)HED 70KV BRI THICONT
X, BUE. U7 A IPP A KRBT Ok T4 &[RRI -G, X CThvd 70KV 6B
DUT A =3y VD 35 FYIEIHT H T ETHLNG, EBITLTNDZDEE
BT HEINERD b w L7 MIBIFEBEH D Okt 2 £ I8 L-iit, TH2 HOMER+~
xThd,

PLN (X, B/EHEfH O ES FIMERE&IC XD, F2)-1HD b v L 7i#H (S
SR, BILHIAR) BLUHRER, & 6)HOa VLT ¢ 7 ¥R, £, & T)HED
[FR B LR O (EEH 2 A&, ﬁﬁ#l$)%%ﬁbfﬁ$#éo:m%

DOIEZ, vy =7 FORMSERE HIET72OI12IE, ES FMERO LIS LLETTH Al
%ﬁ@@%wﬁ%_%$¢égtﬁ%ihéoF?V7ki0%%ﬂﬁ@ﬁ§#ﬁﬁ
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B CEREH. EoH) RBOBRL LIS, av YT ¢ v 7EBEON OERET
HUEVE PR OBINEHE . ARSI OfERE %Mﬁﬁr@%\%ﬁ%gﬁﬁ®ﬁﬁ-ﬁ
BEtafTV, ey FERGREZ REL, 774774 X5,

Tr7AFTIARXINTT vy =7 NERGHEIZESE, ey s NAEROSR
TR (LIA) ZAEE L. 28 2)-2 OBINOARE, BEHOME], 8 3)THd FCRS, %
HEOMBREFTO T 0 Y =V N ERE - FETT 5,

A7y hOFHECHOW UL, MR ERO THE - BTy r— 2oy
FTEITEND A, 5 3)HED FCRS, & H)HEDMBIEEFTICHOWTIL DD 3y ir—
TEL, INE— X —TillE BT 5,

TuY ) FEBEETOa Y ALE S NOEBENRITIBRLIZUTDO LB T
b,

Hi BN T BA FE BEAR

ko U7 EHOWHI LHEH DT 3 R

Ny L 7HREHFORBROT K34 X

by U7 g, RBROE RITEED < HEVE IR O BT

BINO by U7 AR RIuHOGUHIRHIZER O FRTEKEA

BIND Ny U7 EFEF BICHYOHRHIEE O 72 O O AFLEFIERK
BN by 7 AEpEH B ITHYUHRAIZEE O 72 D PLN 0 AFLFE 6B
&

BINO &y L7 AERESE, BT HSUHIREIZEE 8 E O 72 O AFLEH, RKI22
CANE S/ S1iNE ]

BN kv L7 AREHE, @—#®%#mﬁk5—5yb®@
BINO by U7 AR, RICHIERI O TR Buk - KO0
&ﬁ%%%@v::v—ya/%aﬁﬁﬁgﬁﬂﬁ

PLN D hL—=27" it

FERA EHUR OFR A IR THEHOT F/8A X
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Bk oM, RBROK RIS < HEVE TR O R
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PLN & EPC AFLIfi B2

EPC 3 RED 1= D AMLAEAM, ZHKIZZH, %m%%
EPC EH N FEMT Dkt DA, LR
@C%%#%Mﬁéﬁ%I%-ﬁ@%@%ﬁ

ST RBR DA - G

PLN O FL—= 7 iFRis

V.74 Jnoz) bEERTO 21—

JICA O T v Y =7 MIET 2R ELZBRL T, ey MEETLREZL 7
NT T2 IIMWX2, N7 5y 2 20MWXL, X775 v 2 IOMWX2, 35
FOFTNT T2 20MWXL D4 DD —AZONWTK IV-7-1, IV-7-2, IV-7-3 BLW
IV-7-4 I[ZZNEFIAER LTz, £72, 7BV =7 hOTE LT RWEMEZ B9 PLN O
WEEEZEE LT, HETRE (Accelerated Target Schedule) #4717 F v i = 10MW X 2
BLXOFTNLT T v 2 20MWXL D7 —ZZOWTHE L, K IV-7-5 BL O IV-7-6 Z1E
LTz, # IV-T-1 I/ —AOFETRLMMZ -HRICE L O, Tnd=7 FET
FAZIIROEE - THEOHIMZEATWD, e, 7ud=2 MA MBI Ok
BERICAIE L CVWDZ ELEE L,

ES M3 OfE#RE (ES LIA)

A EDOA Y KRV TEM—PLN OV 7a—>r7 7Y —22 K (ESSLA)
7Yz MERE LT ORERE (Project LIA)

W EDA Y RRTBIF—PLN oW 7 a—27 27U —X 2 K (Project SLA)
PLN D517 L5

avPLg L NDORM

FEHOMEHI 2> F T 7 2 —DRE (PLN i)

A (EpES:. Eoodh) ofEH Lk LU
BIIOYUHEATR X O FCRS, BV EITEZx D 2 7 7 4 —i&ED T D AFKL,
FEALE ., 52

FCRS. HuZEJEEE T 0> FELHE AR D %G

FCRS., HuZFEHE T o> S B @i@ ERZAVAFLY
TrYxl A R ETOBRHEM - IOl

B AR THE OB

R BR AR D s H]

ZUTEY O OFRIEER, R

ZATHED % OB (12 % H)

Pk DA LR OF AR HF L OB
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FIV-7-1 FETE L HME

Ty MEBERT Y a—)L

HIER 7y 2 —)b

(Accelerated Target

FE TR & Schedule)
TN T Ty a EITNT Ty a BTN T Ty a
10MWx2 | 20MWx1 | 10MWx2 | 20MWx1 | 10MWx2 | 20MWx1
1 | a3 LE s FORE 105 » H 105 » H 105 » H 10.5 » A 105 » H 10.5 » A
2 | BAGHEHOREI= N T 7 X —D%EE (LCB) 4 % A 4 % A 4 % A 4 % A 4 % A 4 % A
3 | BIIFRAHOE], R 14 » H 14 » H 14 % H 14 » H 14 % H 14 » H
4 | EMYIHOREI= > T 7 X —D%EE (ICB) 14 5 H 14 % H 14 5 H 14 5 H 14 5 H 14 5 H
5 [BInGuHosEEl, R 17 » H 17 » H 155%H | 165 % H | 155 % H | 1565 % H
6 | FCRS, H#EFEFO=a L N T 7 ¥ —#E 22 7 A 22 7 A 22 5 A 22 7 A 18 » A 18 # A
7 | FCRS mikalt, i, ®UE, ik, el REHL, 5Tk 22 5 A 22 5 A 22 5 A 22 5 A 19 » A 19 » A
8 | MiE\VEEITORKEr. W, RUE wit, A, RUEES, ek | 29 4 A 26 % A 29 % A 26 % A 25 % A 22 5 A
9 | Fev=r MaAHIE (BRth~7T7 v FERET) 60 % A 57 % H 60 % A 57 % A 52 % A 49 % A
10 | FCRS, HuEAIETE AT O PrAEH H] 12 # A 12 # A 12 # A 12 # A 12 # A 12 # A
11 | Fuey=7 MAEHIH (BRte~RIEHIMKT - BREZERD) 72 % A 69 » A 72 % A 69 % A 64 % H 61 % A
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OVERALL PROJECT SCHEDULE - TULEHU GEOTHERMAL POWER PLANT PROJECT 2 x 10 MW Single Flash 1st Year | 2nd Year | 3rd Year | 4th Year 5th Year 6th Year | 7th Year
months| [ T ] s 6] 7[ 8[ of10[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 2012 2013 2014 2015 2016 2017
Activities months 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[1o[11[ 12 1| 2] 3] 4] 5| 6] 7] 8] o[to[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 JICAStudy | | | | |
[Exchange of Notes (E/N) for Geothermal Development Promotion Loan comprising Tulehu Geothermal PP Project
Signing of JICA Loan Agreement (L/A) | LA 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) Lot3 1
1 Production Well Pad No. TLU-0 18.0 L]
(1) _Land Acqusition 10 TULEHU GEOTHERMAL POWER PLANT PROJECT H
(2)_Selection of Drilling Contractor - []
(3) Access Road Construction ! L
(4)_Site Preparation X
(5) _Driling Rig i - OVERALL PROJECT SCHEDULE H
(6) _Exploratory Well Drilling (Well No. TLU-01) 8.0 [ []
(7) _Well Production Test (Vertical) 1
(& Analysis of Field Properties T (STANDARD SCHEDULE) 0
(9) _Resource Evaluation 2. ]
2 Production Well Pad No. TLU-1
(1) _Land Acquisition, Access Road C ion and Site Prep: 6.0 (2 x 10 MW, SINGLE FLASH) N
3 Production Well Pad No. TLU-2 L
(1) Land Acquisition, Access Road C ion and Site Prep: 6.0 Ll
4 Reinjection Well Pad No. TLU-3
@) Land ition, Access Road C and Site Preparation 6.0 [
5 Power Plant
(1)__Land Acquisition, Access Road C
(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) L] Data for Plant
(1) _Siimau Ambon S/S - Passo S/S (Out of Tulehu GPP Scope) T — ! Design
(2) _Passo SIS - (Tulehu GPP) - Waai CTPP. (Out of Tulehu GPP Scope) [+
10 Meteorological Observation at Tulehu GPP Project Site 24.0 e specified in B/D
PRE-CONSTRUCTION STAGE
1 ction of Consultant for i ing Services 105
(1)  Preparation of Short List, TOR and Letter of Invtation 2.0
2 _C with Documents by JICA 1.0
(3) _Requesting and Proposal i 2.0
(4)_Evaluation of Technical Proposal and JICA Ct 2.0
(5) _Evaluation of Financial Proposal and JICA Concurrence 10
(6) _Contract iation, PLN Approval & Signing 2.0
(7) C with Contract by JICA 0.5
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 5.0
(2) _Design and ing - Preparation of Project Design Report (incl. Well Drilling Plan) with E/S Consultant Assistance 8.0
3) p of Pre-Q Documents with E/S Consultant Assistance 25
(4)_Concurrence with P/Q Documents (by JICA) with E/S Consultant Assistance
(5) P/Q Announcement and P/Q Application Submission by Prospective 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 2.0
(9)  Concurrence with Tender Documents (by JICA) with E/S Consultant Assistance 0.5
(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 Consultant Assistance 2.0
(12)_Concurrence with Technical Evaluation Results (by JICA) with E/S Consultant Assistance
(13) Evaluation of Tender Price and PLN Approval with E/S Consultant Assistance
(14)_C with Price Evaluation Results (by JICA) with E/S Consultant Assistance
(15) Contract PLN Approval and Signing with E/S Consultant Assistance .
(16) Concurrence with Well Drilling/Testing Contract and EPC Contract (by JICA) with E/S Consultant Assistance 05
(17) L/C Opening by PLN 1.0
CONSTRUCTION STAGE
1 Engineering Services by Consultant (Construction Stage and Warranty Period) Lot1| 63.0
@) jineering Senices for EPC (FCRS and P/P) Contract Work (for Construction Stage) 29.0
) i Senvices for EPC (FCRS and P/P) Contract Work (for Warranty Period) 18.0
[€) Senvices for Well Drilling/Testing Contract Work of Lot 2 & Lot 4 53.0
(@) Services for Well Drilling/Testing Contract Work of Lot 5 340
2 Well Drilling and Testing (JICAE/S loan, Contracted by PLN, with i of E/S Consultant) LCB Lot2| 18.0
(1) _Selection of Drilling Contractor by PLN 4.0
(2)__Rig Mobilization by PLN 3. | .
(3) _ Exploratory (Production) Well Drilling (3 Wells) by PLN with Advisory Senvices of E/S Consultant 4. St Dat: 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 Senvices of E/S Consultant 1, 1 for Plant FCRS & PP
(6)_Analysis of Geothermal Field Potential by PLN with Assistance of E/S Consultant i || 710esion
(7)__Construction of Testing Facilities (Silencer, Separator, Pipeline, etc.) by PLN with Advisory Services of E/S Consultant . |If No. of Wells [ [ ] T T 1T T 1
(8)  Well Production Test (Horizontal) by PLN with Advisory Services of E/S Consultant . | not sufficient | / |
(9) _Resource Evaluation by PLN with Assistance of E/S Consultant X | ]
3 Well Drilling and Testing (JICA Construction loan, with Assistant of E/S Consultant) ICB Lot5| 34.0 T T T
(1) _Selection of Drilling Contractor through ICB (P/Q, Bidding, Contracting) by PLN vith E/S Consultant Assistance 14. 2.5 months: PQ Docs
(2) _Rig Mobilization by PLN with E/S Consultant Assistance 3. 0.5 months: PQ Doos JICA
(3) _Production Well Drilling (1 Well) by PLN vith E/S Consultant Assistance 1 1.5 months: on
(4)_Reinjection Well Drilling (5 Wells) by PLN vith E/S Consultant Assistance 7. 1.5 months: on Evalustion
(5) _Well Production Tests. by PLN with E/S Consultant Assistance 4. 0.5 months: A
(6) _Resource Evaluation by PLN with E/S Consultant Assistance 4. - = | [ [ [
4-1 FCRS Construction L016]_230] |avemeiito oy
(1) _Design, Fabrication, Shop Inspection and Delivery of Equipment and Materials 8.0 *2.5 month HEEEEN Supply
(2) _Civil Work 80 [2.0 months Start
(3) _Erection, of Equi and Materials 10.0| ||2.0 months ion
@ C 1.0 |05 month: Bid Evaluation JICA Concurrence I
- 1.5 month: Contract iation
4-2 Geothermal Power Plant Construction Lot 6] 29.0 0.5 month: Contract JICA
(1) _Site Preparation (T¢ ical Suney, Soil Investigation, Siope Protection, etc.) 80 |10 month: L/C Opening I I
(2)__Foundation, Concrete Structure, Buildings, and Roads 14.0
(3)__Design, Manufacturing, Shop Inspection and Delivery of Equipment and Materials 174 10 months: Biding/Contracting Total Period | | | |
(4)  Erection, Installation of Equipment and Materials (Unit 1) 10.4 2 )
= (Unit 1) EX 14.0 months: Total Period ( parallel progress R
"(6) _Erection, of Equi and Materials (Unit 2) 104
) _C (Unit 2) 3.0
POST CONSTRUCTION STAGE
Warranty Period 18.0
1) FCRS 12.0 | |
"2) _Power Plant Unit 1 120
"3) _Power Plant Unit 2 12.0
|EXPLORATORY WELL DRILLING FOR ANOTHER DEVELOPMENT FIELD (Contracted by PLN) LcB Lot4
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
") _Rig Mobilization by PLN 3.
(3)  Exploratory Well Drilling (2 Wells) - (by PLN with Drilling Advisory Senvce of E/S Consultant) 3.4
"(4) _Reinjection Well Drilling (1 Well) - (by PLN with Driling Advisory Senvice of E/S Consultant) 1
"(5) _ Well Production Test (Vertical) - (by PLN with Testing Advisory Senvce of E/S Consultant) 1.
6) _Analysis of Field Potential - (by PLN with Assistance of E/S Consultant) 15
"(7) _Construction of Testing facilities (Silencer, Separator, Pipeline, etc.) - (by PLN with Testing Advisory Senvice of E/S Consultant) 2.0
"(8) _Well Production Test (Horizontal) - (by PLN with Testing A € of E/S Consultant) 3.0
S)_Resource Evaluation - (by PLN with Assistance of E/S Consultant)

3.0 [1
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OVERALL PROJECT SCHEDULE - TULEHU GEOTHERMAL POWER PLANT PROJECT 1 x 20 MW Single Flash | 1st Year | 2nd Year 3rd Year 4th Year 5th Year 6th Year 7th Year
months| || 5[ e[ 7] g 9\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| 5] 56] 57] 58] 59] 60| 61] 62[ 63] 64] 65] 6] 67] 68] 69] 70| 71] 72| 73] 74[ 75] 76}
STANDARD SCHEDULE; 2013 2014 2015 2016 2017
Activities months| 1[ 2[ 3] 1|2|3|4|5\6\7\8|9|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| 1] 2[ 3[ 4] 5] 6] 7[ 8] o[10[11[12[ 1] 2] 3] 4[ 5[ 6[ 7| 8[ 9[10[11]12| 1[ 2[ 3[ 4] 5[ 6[ 7 8] 9]10[11[12]
Pledge of JICA E/S Loan [ eport of JICA Study | | I
Exchange of Notes (E/N) for Geothermal Development Promotion Loan comprising Tulehu Geothermal PP Project | E/N for JICA Geothermal Development Promotlon Loan T T T 1
Signing of JICA Loan Agreement (L/A) 1 | L/A for JICA E/S Loan 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 a
1 Production Well Pad No. 1 2010/09-2012/03| 18.0 Ll
1) Land Acquisition 2010/09-2011/03|
(2) _Selection of Drilling Contractor 2010/09-2010/10] 15 TULEHU GEOTHERMAL POWER PLANT PROJECT [l
(3) Access Road C 2010/09-2010/11| 25 [
(4) _Site Preparation 2010/09-2010/12| 3.0
"(5) _Driling Rig 2010/10-2010/11| 15 OVERALL PROJECT SCHEDULE [
"(6) _Exploratory Well Drilling (Well No. TLU-1) 2010/12-2011/07| 8.0 [\ || [ [T [
"7)_Well Production Test (Vertical) 15 1
8) Analysis of Field Properties 1.0 (STANDARD SCHEDULE) N
"9) Resource Evaluation 2.0 [
2 Production Well Pad No. 2
1) Land Acquisition, Access Road Construction and Site Preparation 6.0 ( 1x 20 MW, SINGLE FLASH) :
3 Reinjection Well Pad No. 1 L
@) Land , Access Road C ion and Site Preparati 6.0
4 Ren_]ecnon Well Pad No. 2 L
) Land . Access Road C and Site Prep: 6.0
5 Power Plant
) Land ion, Access Road C
"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) _Siimau Ambon S/S - Passo S/S (Out of Tulehu GPP Scope) HEEEEEEN [ | Design
2) Passo SIS - (Tulehu GPP) - Waai CTPP (Out of Tulehu GPP Scope) 1 I
10 Meteorological Observation at Tulehu GPP Project Site 24.0 € specified in B/D
PRE-CONSTRUCTION STAGE
1 Selection of Consultant for Engineering Services 105
(1) _Preparation of Short List, TOR and Letter of Invitation 2.
2)__C with Documents by JICA 1
3) ing and Proposal 2.
@) ion of Technical Proposal and JICA C 2.
) ion of Financial Proposal and JICA Ct 1
(6) Contract PLN Approwal & Signing 2.
@ _C with Contract by JICA 0.5
2 Selection of Well Drilling/Testing Contractor and EPC Contractor (FCRS & Power Plant) icB Lot1f 17.0
(1) _Review of Previous Study including FS with E/S Consultant Assistance 5.0
(2) Design and Engi Prep of Project Design Report (incl. Well Drilling Plan) with E/S Consultant Assistance 8.0
[€) paration of Pre-Quali D with E/S Consultant Assistance 25
@) C with P/Q Do (by JICA) with E/S Consultant 0.5
G PRQ and P/Q Appl ion by Prospective Bidders with E/S Consultant Assistance 15
©) ion of P/Q Application with E/S Consultant Assi 15
7) G with P/Q ion Report (by JICA) with E/S Consultant Assi 0.5
(8) _Preparation of Tender D and PLN Approval with E/S Consultant 40
©) C with Tender Documents (by JICA) with E/S Consultant Assi 0.5
(10) Tender Period (Well Drilling/Testing and EPC of FCRS and P/P) with E/S Consultant Assistance
(11) Evaluation of Tender (Technical) and PLN Approval with E/S Consultant Assistance
(: Concurrence with Technical Evaluation Results (by JICA) with E/S Consultant Assistance
(: Evaluation of Tender Price and PLN Approval with E/S Consultant Assistance
(: Concurrence with Price Evaluation Results (by JICA) with E/S Consultant Assistance
(: Con(ract Negotiation, PLN Approval and Signing with E/S Consultant Asslstance
( with Well Drilling/Testing Contract and EPC Contract (by JICA) with E/S Consultant
(@ uc Opening by PLN
CONSTRUCTION STAGE
1 Engmeermg Services by Consultant (Construction Stage and Warranty Period) Lot1| 60.0
Senvces for EPC (FCRS and P/P) Contract Work (for Construction Stage) 26.0
(2) Senvces for EPC (FCRS and P/P) Contract Work (for Warranty Period) 15.0
[€) Senvices for Well Drilling/Testing Contract Work of Lot 2 & Lot 4 50.0
@) Senvices for Well Drilling/Testing Contract Work of Lot 5 34.0
2 Well Drilling and Testing (JICAE/S loan, Contracted by PLN, with i of E/S Consultant) LCB Lot 2 18.0
(1) Selection of Drilling Contractor by PLN 4.0 T
(2) Rig Mobilization by PLN 3.0 N -
(3)  Exploratory (Production) Well Drilling (3 Wells) by PLN with Advisory Senices of E/S Consultant 4.5 Steam Dat EPC
(4)_Reinsertion Well Drilling (1 Well) by PLN with Advisory Senices of E/S Consultant . eam Data Contract
(5) Well Production Test (Vertical) by PLN with Advisory Senices of E/S Consultant | | for Fflant FCRS & PP
(6) _Analysis of Geothermal Field Potential by PLN with Assistance of E/S Consultant [ Design
(7) _ Construction of Testing Facilities (Silencer, Separator, Pipeline, etc.) by PLN with Advisory Senices of E/S Consultant | 1f No. of Wells
(8) _Well Production Test (Horizontal) by PLN with Advisory Senices of E/S Consultant | not sufficient
(9) Resource Evaluation by PLN with Assistance of E/S Consultant .
3 Well Drilling and Testing (JICA Construction loan, with Assistant of E/S Consultant) ICB Lot5| 34.0 1T 11
(1) _Selection of Drilling Contractor through ICB (P/Q, Bidding, Contracting) by PLN with E/S Consultant Assistance 14, 1!
= — = o 2.5 months: PQ Doos
(2) _Rig Mobilization _ by PLN vith E/S Consultant Assistance 3. 0.5 months: PQ Docs JICA T T T T
(3) _Production Well Drilling (1 Well) by PLN with E/S Consultant Assistance 1 1.5 months: PQ Applicati
(4)  Reinjection Well Drilling (5 Wells) by PLN with E/S Consultant Assistance 7. 1.5 months: PQ ioati i
(5) Well Production Tests by PLN with E/S Consultant Assistance 4. 0.5 months: PQ Evaluation JICA Goncurrence |
(6) Resource by PLN with E/S Consultant Assistance 4.0
4-1 FCRS Construction Lot6| 230 |88 months: PQ Total Period [steam |
1) Design, Fabrication, Shop Inspection and Delivery of and Materials B0 ane e - i Sffgl"y
2) Civil Work 8.0 dding Period (ICB) Start
(3) Erection, of and Materials 10.0 1T
) C 10 JIGA
4-2 Geothermal Power Plant Construction Lot6| 26.0 ::::::: ":l-;:tiﬂion
1) _Site Prepar ( Suney, Soil ion, Slope Protection, etc.) 8.0 -
"2) Foundation, Concrete Structure, Buildings, and Roads Ta0| |10 month: L/C Opening 11
"3 Design, Shop Inspection and Delivery of Equi and Materials 17.0 | |10 monthe: Biding, ing Total Period
(@) _Erection, ion of and Materials 10.0
)G 3.0 | 14.0 months: Total Period (* parallel progress)
LT
POST CONSTRUCTION STAGE
Warranty Period 15.0
M) _FCRS 12.0
2) _Power Plant 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 Consultant) 17.0
k@) Selecuon of Drilling Contractor by PLN 4.0
k@) by PLN 3.0
B Explcralury Well Drilling (2 Wells) - (by PLN with Drilling Advisory Senice of E/S Consultant) 3.0
"4 Reinjection Well Drilling (1 Well) - (by PLN with Drilling Advisory Senvice of E/S Consultant) 15
"(5) _Well Production Test (Vertical) - (by PLN with Testing Aduisory Senvce of E/S Consultant) 15
"(6) _Analysis of Field Potential - (by PLN with Assi of E/S Consultant) 15
) C ion of Testing facilities (Silencer, Separator, Pipeline, etc.) - (by PLN with Testing Advisory Senice of E/S Consultant) 2.0
(8) Well Production Test (Horizontal) - (by PLN with Testing Advisory Senice of E/S Consultant) 3.0
(9) Resource Evaluation - (by PLN with Assistance of E/S Consultant) 3.0
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OVERALL PROJECT SCHEDULE - TULEHU GEOTHERMAL POWER PLANT PROJECT 2 x 10 MW Double Flash 1st Year | 3rd Y 4th Year 5th Year ar 7th Year
[T T T T T T Iaasrasfel7s8 9|10|11|12|13|14|1—|16 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] 6] 67] 68] 69] 70] 71] 72| 73] 74 75] 76
STANDARD SCHEDULE 2011 2014
1[ 2] 3[ 4] 5[ e[ 7] 8] o1o[11]12[ 1] 2[ 3] 4[ 5 5| 7| 5| 9|10|11|12 8 6] 7 12|
Pledge of JICA E/S Loan PLEDGE Final FS Report of JICA Study | |
Exchange of Notes (E/N) for Geothermal Development Promotion Loan comprising Tulehu Geothermal PP Project | E/N for JICA
Signing of JICA Loan Agreement (L/A) /A for JICA E/S Loan
Subsidiary Loan Agreement (SLA) SLA for JICA E/S Loan
ADVANCE WORK BY PLN (PLN FINANCE) Lot 3| 1]
1 Production Well Pad No. TLU-0 2010/09-2012/03| Ll
1) Land Acquisition 2010/09-2011/03
2) _Selection of Drilling Contractor 2010/09-2010710 TULEHU GEOTHERMAL POWER PLANT PROJECT H
(3) _Access Road C 2010/09-2010/11] [
(4) _Site Preparation 2010/09-2010/12]
(5) _Drilling Rig 2010/10-2010/11] OVERALL PROJECT SCHEDULE [l
(6) _Exploratory Well Drilling (Well No. TLU-01) 2010/12-2011/07 I I [l
(7) _Well Production Test (Vertical)
(8 Analysis of Geothermal Field Properties (STANDARD SCHEDULE) N
(9 Resource Evaluation n
2 Production Well Pad No. TLU-1
@ Lad - Access Road (2 x 10 MW, DOUBLE FLASH) H
3 Production Well Pad No. TLU-2 L]
(1) Land , Access Road C
4 Reinjection Well Pad No. TLU-3
@ Land . Access Road C N
5_Power Plant
1) Land isition, Access Road Cx
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)
9 70kV Transmission Line Construction (Out of Tulehu GPP Scope) ¢ Plant
(1) _Siimau Ambon S/S - Passo S/S (Out of Tulehu GPP Scope) ign
(2) _Passo SIS - (Tulehu GPP) - Waai CTPP (Out of Tulehu GPP Scope)
10 Meteorological Observation at Tulehu GPP Project Site
PRE-CONSTRUCTION STAGE
1 Selection of Consultant for Engineering Services .
1) Preparaﬂon of Short List, TOR and Letter of Invtation 2.0
2) with Documents by JICA 1.0
3) Requesung and Proposal 2.0
(4) _Evaluation of Technical Proposal and JICA Ct 2.0
(5) _Evaluation of Financial Proposal and JICA C 10
(6) _Contract Negotiation, PLN Approval & Signing 2.0
(7) _Concurrence with Contract by JICA 0.5
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 5.0
(2)_Design and Engi - Preparation of Project Design Report (incl. Well Drilling Plan) with E/S Consultant Assistance 8.0
(3) _Preparation of Pre-Q D with E/S Consultant Assistance 25
(4) with P/Q D¢ (by JICA) with E/S Consultant Assistance 0.5
(5) _P/Q Announcement and P/Q Application Submission by Prospective Bidders with E/S Consultant Assistance 1.
(6) _Evaluation of P/Q Application with E/S Consultant Assistance 1
@) with P/Q Evaluation Report (by JICA) with E/S Consultant Assistance 0.
®) Preparauon of Tender Documents and PLN Approval with E/S Consultant Assistance 4.
© with Tender D ts (by JICA) with E/S Consultant Assistance 0.5
(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 Consultant Assistance 2.4
(12) Concurrence with Technical Evaluation Results (by JICA) with E/S Consultant Assistance 1,
(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 Assi: 0.
(15) Contract PLN Approval and Signing with E/S Consultant 1
(16) C with Well Drilling/Testing Contract and EPC Contract (by JICA) with E/S Consultant Assistance 0.5
(17)_LIC Opening PLN 10
CONSTRUCTION STAGE
1 Engineering Services by Consultant (Construction Stage and Warranty Period) Lot1| 60.0
@ Senvices for EPC (FCRS and P/P) Contract Work (for Construction Stage) 29.0
[@) Senvices for EPC (FCRS and P/P) Contract Work (for Warranty Period) 18.0
[€) Senvices for Well Drilling/Testing Contract Work of Lot 2 & Lot 4 53.0
@ 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
(1) _Selection of Drilling Contractor by PLN 2.0
(2 Rig by PLN 3.0 -
(3) Exploratory (Production) Well Drilling (3 Wells) by PLN with Advisory Senices of E/S Consultant 15 EPC
(4 Reinjection Well Drilling (1 Well) by PLN with Advisory Senices of E/S Consultant 15 Contract
(5)_ Well Production Test (Vertical) by PLN with Advisory Senices of E/S Consultant 1.0 1 FCRS & PP
(6) _Analysis of Field Potential by PLN with Assistance of E/S Consultant 15 ]
[GINE ion of Testing Facilities (Silencer, Separator, Pipeline, etc.) by PLN with Advisory Senvices of E/S Consultant 3.0 | 1f No. of Wells |
(8) _Well Production Test (Horizontal) by PLN with Advisory Senvices of E/S Consultant 3.0 | not sufficient |
(9) Resource Evaluation by PLN with Assistance of E/S Consultant 3.0 1 [
2 Well Drilling and Testing (JICA Construction loan, with Assistant of E/S Consultant) ICB 295 T T 11
(1) Selection of Drilling Contractor through ICB (P/Q, Bidding, C by PLN with E/S Consultant Assistance 14.0 Tiresirobes LT
@ Rig by PLN vith E/S Consultant 30 05 months: PQ Dace JIGA
"(3) _Production Well Drilling (0 Well) y PLN with E/S Consultant Assistance .0 1.5 months: PQ
"4) _Reinjection Well Drilling (3 Wells) y PLN with E/S Consultant Assistance 45 1.5 months: PQ
(5) _Well Production Tests y PLN with E/S Consultant Assistance 4.0 0.5 months: PQ ion JICA
(6) Resource Evaluation y PLN with E/S Consultant Assistance 4.0
4-1 FCRS Construction Lot6] 230 |85 months: PQ Total Period
") _Design, Fabrication, Shop Inspection and Delivery of 8.0
2) _ Civil Work 8.0
(3) _ Erection, Installation of Equipment and Materials 10.0 03 Pm:: 4=
@ ission 10 JIcA I I I I I
4-2 Geothermal Power Plant Construction Lot6| 29.0 ontract Negotiation
"1) _Site Preparation (T Suney, Soil igation, Slope B[ |95 month: L;;‘:;::ﬂ;':: EEEEEEEEEEEE
"2) _Foundation, Concrete Structure, Buildings, and Roads 14.0 ' -
:(3) Design, Manufactyrmg, Sho_p Inspection and I_:)ehvery_of Equipment and Materials 17.0 10 months: Biding/Contracting Total Period
(4)  Erection, of and Materials (Unit 1) 10.0
) issioning (Unit 1) 3.0 | 14.0 monthe: Total Period (+ parallel progress)
"(6) _Erection, ion of Equi and Materials (Unit 2) 10.0
) C (Unit 2) 3.0
POST CONSTRUCTION STAGE
Warranty Period 18.0
) FCRS 12.0
T2 Power Plant Unit 1 12.0
") _Power Plant Unit 2 120
|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 Consultant) 17.0
(1) _Selection of Driling Contractor PLN 2.0
2) _Rig Mobi by PLN 3.0
(3) _Exploratory Well Drilling (2 Wells) - (by PLN with Drilling Advisory Senvice of E/S Consultant) 3.0
(4) _Reinjection Well Drilling (1 Well) - (by PLN with Driling Advisory Senice of E/S Consultant) 15
"(5) _ Well Production Test (Vertical) - (by PLN with Testing Advisory Servce of E/S Consultant) 15
(6) Analysis of Geothermal Field Potential - (by PLN with Assistance of E/S Consultant)
(7) _ Construction of Testing facilities (Silencer, Separator, Pipeline, etc.) - (by PLN with Testing Advisory Senice of E/S Consultant)
"(8) _ Well Production Test (Horizontal) - (by PLN with Testing Advisory Senice of E/S Consultant)
(9) _Resource Evaluation - (by PLN with Assistance of E/S Consultant)
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OVERALL PROJECT SCHEDULE - TULEHU GEOTHERMAL POWER PLANT PROJECT (1x 20 MW Double Flash)| | 1st Year [ 2nd Year | 3rd Year [ 4th Year | 5th Year 6th Year [ 7th vear
months| [ [ [ T T T T [ a2 3 4 5[ 6789 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[ 30] 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 2013 2014 2015 2016 2017
Activities months| 1] 2] 3] 4] 5[ 6] 7[ 8] 910[11[12[ 1] 2] 3[ 4] 5] 6\ 7\ B| 9\10\11|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[ 1 2[ 3] 4] 5] 6] 7[ 8] 9[10]11[12] 1] 2] 3[ 4[ 5[ 6] 7] 8 9[10[11]12)
Pledge of JICA E/S Loan PLEDGE Final FS Report ofJICA Study | 1
Exchange of Notes (E/N) for Geothermal Development Promotion Loan comprising Tulehu Geothermal PP Project T E/N for JICA Promollon Loan T T T T T
Signing of JICA Loan Agreement (L/A) 1 L/A for JICA E/S Loan 11 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| 1]
1 Production Well Pad No. TLU-0 2010/09-2012/03 L
(1) Land Acquisition 2010/09-2011/03|
(2) _ Selection of Drilling Con(ractor 2010/09-2010/10 1.5 TULEHU GEOTHERMAL POWER PLANT PROJECT :
(3)_Access Road C 2010/09-2010/11 2.5 ]
(4)__Site Preparation 2010/09-2010/12[ 3.0
(5) _Driling Rig I 201010201011 15 OVERALL PROJECT SCHEDULE M
(6) _Exploratory Well Drilling (Well No. TLU-01) 2010/12-2011/07| 8.0 || T[T ]
(7)_Well Production Test (Vertical) 15 ]
(8) _Analysis of Field Properties 10 (STANDARD SCHEDULE) N
(9) Resource Evaluation 2.0 ]
2 Production Well Pad No. TLU-1
(1) Land Acquisition, Access Road Construction and Site Preparation 6.0 ( 1x 20 MW, DOUBLE FLASH) :
3 Production Well Pad No. TLU-2 L
(1) Land ition, Access Road Ct and Site Prep: 6.0
4 Reinjection WeII Pad No. TLU-3
@) Land . Access Road C and Site Prep: 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)
(1) _Sirimau Ambon S/S - Passo S/S (Out of Tulehu GPP Scope)
(2) _Passo SIS - (Tulehu GPP) - Waai CTPP (Out of Tulehu GPP Scope)
10 Meteorological Observation at Tulehu GPP Project Site 24.0
PRE-CONSTRUCTION STAGE
1 Selection of Consultant for Engineering Services 105
(1) _Preparation of Short List, TOR and Letter of Invtation 2.0
@) with Documents by JICA 1.0
[€) and Proposal 2.0
@) Evaluation of Technical Proposal and JICA C 2.0
(5)_Evaluation of Financial Proposal and JICA C: 1.0
(6) Contract PLN Approval & Signing 2.0
@) with Contract by JICA 05
2_Selection of Well Drilling/Testing Contractor and EPC Contractor (FCRS & Power Plant) ICB Lot1l| 17.0
1) _Review of Previous Study including FS with E/S Consultant Assistance 5.0
2) Design and - Preparation of Project Design Report (incl. Well Drilling Plan) with E/S Consultant Assistance 8.0
3) _Preparation of Pre-Quali Documents with E/S Consultant Assistance 25
4) with P/Q Documents (by JICA) with E/S Consultant Assistance 05
) _PIQ and P/Q Appl by Prospective Bidders with E/S Consultant Assistance 15
(6) _Evaluation of P/Q Application with E/S Consultant Assistance 15
@) C 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 40
© with Tender D (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 .0
(11) Evaluation of Tender (Technical) and PLN Approval with E/S Consultant Assistance .0
) Concurrence with Technical Evaluation Results (by JICA) with E/S Consultant Assistance .0
) _Evaluation of Tender Price and PLN Approval with E/S Consultant Assistance 0
14) C with Price Evaluation Results (by JICA) with E/S Consultant Assistance 0.5
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)_UC Opening by PLN 1.0
CONSTRUCTION STAGE
1 Engineering Services by Consultant (Construction Stage and Warranty Period) Lot1| 60.0
(1) _Engineering Senices for EPC (FCRS and P/P) Contract Work (for Construction Stage) 26.0
@ ing Senvices for EPC (FCRS and P/P) Contract Work (for Warranty Period) 15.0
[€) ing Senvices for Well Drilling/Testing Contract Work of Lot 2 & Lot 4 50.0
(4) ervices for Well Drilling/Testing Contract Work of Lot 5 29.5
2 Well Drilling and Testing (JICAE/S loan, Contracted by PLN, with i of E/S Consultant) LCB Lot2| 180
(1) _Selection of Drilling Contractor by PLN 40
(2)__Rig Mobil by PLN 3.0
(3) Exploratory (Production) Well Drilling (3 Wells) by PLN with Advisory Senices of E/S Consultant 25 Stoan Dat EPC
(4)_Reinjection Well Drilling (1 Well) by PLN with Advisory Senices of E/S Consultant 5 eam Data Contract
(5) Well Production Test (Vertical) by PLN with Advisory Senices of E/S Consultant 0 | for Plant FCRS & PP
(6) Ana\ys\s of Geothermal Field Potential by PLN with Assistance of E/S Consultant 5 I Design
@) ion of Testing Facilities (Silencer, Separator, Pipeline, etc.) by PLN with Advisory Senices of E/S Consultant .0 | If No. of Wells
8 Wen Production Test (Horizontal) by PLN with Advisory Senices of E/S Consultant .0 | not sufficient
(9) _Resource Evaluation by PLN with Assistance of E/S Consultant .0 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. 2.5 months: PQ Docs —
2) _Rig Mobi by PLN with E/S Consultant EX 0.5 months: PQ Docs JICA Concurrence
3) _Production Well Drilling (0 Well) by PLN vith E/S Consultant Assistance 0. 1.5 months: PQ Applioation
(4) _Reinjection Well Drilling (3 Wells) by PLN with E/S Consultant Assistance 4 1.5 months: PQ Appl n Evalustion
*(5) _Well Production Tests by PLN vith E/S Consultant Assistance 40 0.5 months: PQ Evaluation JICA Concurrence
"(6) _Resource by PLN vith E/S Consultant Assistance 40 Do e o el o]
4-1 FCRS Construction Lote| 230 ; . .
1) Design, Fabrication, Shop Inspection and Delivery of i and Materials 8.0 %2.5 months
2) _Civil Work 80| 2.0 month
3) Erection, ion of Equi and Materials 10.0 | [|2.0 month
4)_C 1.0
4-2 Geothermal Power Plant Cons(rucnon Lot6| 26.0
1) _Site Prep: (T Suney, Soil igation, Slope Protection, etc.) 80| |11.0 month: L/C Opening
"(2) _Foundation, Concrete Structure, Buildings, and Roads 14.0
(3) Design, ing, Shop Inspection and Delivery of and Materials 17.0 | ||10 months: Biding/Contracting Total Period
"(4) _ Erection, Installation of Equipment and Materials 10.0
5) _Commissioning 3.0| || 14.0 months: Total Period (* parallel progress)
POST CONSTRUCTION STAGE
Warranty Period 15.0
) FCRS 120
2 Power Plant 120
|EXPLORATORY WELL DRILLING FOR ANOTHER DEVELOPMENT FIELD (Contracted by PLN LCB Lot 4]
Exploratory Well Drilling and Testing in the Future Dev Site (with istance of E/S Consultant) 17.0
@) _Selection of Drilling Contractor by PLN 40
2 Rig by PLN 30
3) Well Drilling (2 Wells) - (by PLN with Drilling Advisory Service of E/S Consultant) 30
"4 Reinjection Well Drilling (1 Well) - (by PLN with Drilling Advisory Senvce of E/S Consultant) 15
"(5) _Well Production Test (Vertical) - (by PLN with Testing Advisory Senice of E/S Consultant) 15
(6) Analysis of Geothermal Field Potential - (by PLN with Assistance of E/S Consultant) 5
(7)  Construction of Testing facilities (Silencer, Separator, Pipeline, etc.) - (by PLN with Testing Advisory Senice of E/S Consultant) .0
(8) Well Production Test (Horizontal) - (by PLN with Testing Advisory Senice of E/S Consultant) .0
(9) _Resource Evaluation - (by PLN with Assistance of E/S Consultant) 0
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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 Year
monhs| [ T T T [ [ T [ a2 345679 1o| 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] 3] 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] 6] 67] 68] 69] 70[ 71] 72] 73] 74] 75] 76
(ACCELERATED TARGET SCHEDULE 2011 2014 2015 2016 2017
Activities months 7[_8[ 9[10[11[12] 1\2\3[4|5|6|7\8|9|10|11|12 [ 2[ 3] 4] 5 | 8] ofo[11[12[ 1] 2[ 3] 4] 5] 6] 7[ 8 o[10[13[12] 1] 2] 3[ 4] 5] 6[ 7[ 8] o[10[11[12] 1] 2[ 3[ 4] 5[ e[ 7] 8] 9[10[11]12[ 1] 2[ 3[ 4] 5[ 6] 7] 8 9[10[11[1?]
Pledge of JICA E/S Loan eport anch Study | 1 [
Exchange of Notes (E/N) for Geothermal Dev ion Loan comprising Tulehu Geothermal PP Project onmouon Loan 1 11
Signing of JICA Loan Agreement (L/A) AEIS Loan I TTT T L/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| L
1 Production Well Pad No. TLU-0 2010/09-2012/03 . L]
(1) Land Acquisition 2010/09-2011/03| x
(2)_Selection of Drilling Contractor 2010/09-2010/10[ 1.5 TULEHU GEOTHERMAL POWER PLANT PROJECT ]
(3) _Access Road Construction 2010/09-2010/11| 2.5 []
(4) Site Preparation 2010/09-2010/12 3.0
(5) _Drilling Rig 2010/10-2010/11[ 1.5 OVERALL PROJECT SCHEDULE ]
(6) _Exploratory Well Drilling (Well No. TLU-01) 2010/12-2011/07| 8.0 [0 ]
(7)__Well Production Test (Vertical) 15
(8) Analysis of Geothermal Field Properties 1.0 (ACCELERATED TARGET SCHEDULE) :
(9 Resource Evaluation 2.0 r
2 Production Well Pad No. TLU-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 iisition, Access Road C ion and Site Preparatit 6.0
4 _Reinjection Well Pad No. TLU-3 L
(1) Land , Access Road Ct 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) L N
8 Waai Coal Fired Power Plant Construction (Out of Tulehu GPP Scope) 26.0 | 1| Meteorological
9 70kV Transmission Line Construction (Out of Tulehu GPP Scope) 1] Data for Plant
(1) _Siimau Ambon S/S - Passo S/S (Out of Tulehu GPP Scope) T T = [ H  Desion
(2) _Passo S/S - (Tulehu GPP) - Waai CTPP. (Out of Tulehu GPP Scape) =
10 Meteorological Observation at Tulehu GPP Project Site 24.0 pecified in B/D
PRE-CONSTRUCTION STAGE 0.5[15/25)35|45|55|65|7.5/85[9.5[ wgf 1| 2| 3| 4] 5| 6] 7| 8] 9|10|11|12|13|14|15|16|[17) 18) 19
1 Selection of Consultant for Engineering Services 105
(1) _Preparation of Short List, TOR and Letter of Invitation by PLN 2.0
2 C with Documents by JICA by PLN 10 1
(3) Requesting and Proposal Submission by PLN 2.0
(4)_Evaluation of Technical Proposal and JICA C by PLN 2.0
(5) _Evaluation of Financial Proposal and JICA C by PLN 1.0
(6) Contract PLN Approval & Signing by PLN 2.0
(7) _ Concurrence with Contract by JICA by PLN 0.5
2 ion 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 5.0
(2)_Design and Engineering - Preparation of Project Design Report (incl. Well Drilling Plan) with E/S Consultant Assistance 8.
(3) Preparaﬂon of Pre-Qualification Documents with E/S Consultant Assistance 1.
(4) with P/Q Documents (by JICA) with E/S Consultant Assistance 0. |
(5) P/Q and P/Q Appl by Prospective Bidders with E/S Consultant Assistance 1
(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 0.5
(8) _Preparation of Tender Documents and PLN Approval with E/S Consultant Assistance 4.0
(9 Concurrence with Tender Documents (by JICA) with E/S Consultant Assistance 05 R of
(10) Tender Period (Well Drilling/Testing and EPC of FCRS and P/P) with E/S Consultant Assistance 30
(11) Evaluation of Tender (Technical) and PLN Approval with E/S Consultant Assistance 1.5 De Plan
(12) C with Technical Evaluation Results (by JICA) with E/S Consultant Assistance 05
(13) Evaluation of Tender Price and PLN Approval with E/S Consultant Assistance 1.0
(14) _Concurrence with Price Evaluation Results (by JICA) with E/S Consultant Assistance 0.5
(15) Contract Negotiation, PLN Approval and Signing with E/S Consultant Assistance 1.5
(16) Ct with Well Drilling/Testing Contract and EPC Contract (by JICA) with E/S Consultant Assistance 05
"(17)_LIC Opening by PLN 1.0
ICONSTRUCTION STAGE
1 Engmeenng Services by Consultant (Construction Stage and Warranty Period) Lot1| 55.0
W Senvices for EPC (FCRS and P/P) Contract Work (for Construction Stage) 25.0
2) _Engineering Senices for EPC (FCRS and P/P) Contract Work (for Warranty Period) 18.0 NN
(3) _Engineering Senices for Well Drilling/Testing Contract Work of Lot 2 & Lot 4 (for Construction Stage) 45.0
4) _Engineering Senvices for Well Drilling/Testing Contract Work of Lot 5 29.5
2 Well Drilling and Testing (JICAE/S loan, Contracted by PLN, with Assistance of E/S Consultant) LCB Lot2| 180
1) Selection of Drilling Contractor by PLN 4.0 T 11
2 Rig Mobil by PLN 3.0 I |
"(3) _Exploratory (Production) Well Drilling (3 Wells) by PLN with Advisory Senvices of E/S Consultant 45 Steam Data EPC
"(4)__Reinjection Well Drilling (1 Well) by PLN with Advisory Senvices of E/S Consultant 15 Contract
5) _Well Production Test (Vertical) by PLN with Advisory Senvices of E/S Consultant 10 T for Plant FCRS & PP
6)_Analysis of Geothermal Field Potential by PLN with Assistance of E/S Consultant 15 [ 711Desian
C of Testing Facilities (Silencer, Separator, Pipeline, etc.) by PLN with Advisory Senvices of E/S Consultant 3.0 | 1f No. of wells AN
(8)__Well Production Test (Horizontal) by PLN with Advisory Senvices of E/S Consultant 3.0 | not sufficient [
(9) Resource Evaluation by PLN with Assistance of E/S Consultant 3.0 1
3 Well Drilling and Testing (JICA Construction loan, with Assistant of E/S Consultant) IcB Lot5| 29.5 T
1) Se\ecﬂon o! Dnllmg Contractor through ICB (P/Q, Bidding, Contracting) by PLN with E/S Consultant Assistance 14. 2.5 months: PQ Docs "
2) Rig by PLN with E/S Consultant Assistance 3. 0.5 months: PQ Docs JICA T
3) _Production Well Drilling (0 Well) y PLN with E/S Consultant Assistance X 1.5 months: PQ Applioation
(4) _Reinjection Well Drilling (3 Wells) y PLN with E/S Consultant Assistance 4. 1.5 months: PQ Applicati i
5) _ Well Production Tests y PLN with E/S Consultant Assistance 2. 0.5 months: PQ Evaluation JIGA Goncurrence
(6) _Resource Evaluation y PLN with E/S Consultant Assistance 4. " -
4-1 FCRS Construction Lote] 19.0] |5 monthe: PQ Totel Period e
1) _Design, Fabrication, Shop Inspection and Delivery of Equi and Materials 8.0 i i 7 [ Steam
2) _Ciil Work 8.0 : | Supply
3) _Erection, Installation of Equipment and Materials 10.0 T 1 7/__ Start
(4) Commissioning 1.0
4-2 Geothermal Power Plant Construction Lot6| 25.0
@) _Site Prep (T Suney, Soi Slope Protection, etc.) 80| [1.0 month: L/C Opening
(2)  Foundation, Concrete Structure, Buildings, and Roads 14.0
"3) _Design, Shop Inspection and Defery of and Materials 17.5] |10 months: Biding/Gontracting Total Period
"(4) _Erection, of and Materials (Unit 1) 7.0
5 C (Unit 1) 3.0 14.0 months: Total Period (¥ parallel progress)
(6) Erection, Installation of Equipment and Materials (Unit 2) 7.0
m_C foning (Unit 2) 3.0
POST CONSTRUCTION STAGE
Warranty Period 18.0
1) FCRS 12.0
"2 _Power Plant Unit 1 12.0
"(3)_Power Plant Unit 2 120
|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 Consultant) 17.0
") _Selection of Drilling Contractor by PLN 40
(2) Rig Mobilization by PLN 3.0
(3)_Exploratory Well Drilling (2 Wells) - (by PLN with Drilling Advisory Senice of E/S Consultant) 3.0
"4)__Reinjection Well Drilling (1 Well) - (by PLN with Drilling Advisory Senice of E/S Consultant) 15
(5)_Well Production Test (Vertical) - (by PLN with Testing Advisory Senvice of E/S Consultant) 15
(6) Analysis of Geothermal Field Potential - (by PLN with Assistance of E/S Consultant) 1.5
7)__Construction of Testing facilities (Silencer, Separator, Pipeline, etc.) - (by PLN with Testing Advsory Senice of E/S Consultant) 2.0
"(8) _ Well Production Test (Horizontal) - (by PLN with Testing Aduisory Senice of E/S Consultant) 30
"(9)__Resource Evaluation - (by PLN with Assistance of E/S Consultant) 3.0
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OVERALL PROJECT SCHEDULE - TULEHU GEOTHERMAL POWER PLANT PROJECT (1 x 20 MW Double Flash)| | 1st Year | 2nd Year | 3rd Year | 4th Year [ 5th Year | 6th Year [ 7th vear
monts| | [ [ [ T T T | 2[ 3[4 s[ e 7 e 9 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] 5] 56] 57] 58] 59] 60| 61] 62] 63] 64] 65] 66] 67] 68[ 69] 70[ 72[ 72[ 73] 74] 75[ 76
(ACCELERATED TARGET SCHEDULE)| 2011 2013 2014 2015 2016 2017
Activities months| 6] 7] 8] 9[10[11[12] 1\2|3|A\5|e|7\3|9|1o\11|12 1] 2[ 3[ 4] 5[ 6[ 7] 8] 9]10[11[12] 1[ 2[ 3[ 4] 5] 6] 7] 8] o[10[1a[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] 1] 2] 3[ 4 5[ 6[ 7[ 8[ 9[10[11]12
ledge of JICA E/S Loan eport of JICA Study | T T
Exchange of Notes (E/N) for D Loan Tulehu Geothermal PP Project Pmmollcr\ Loar\ 1
Signing of JICA Loan Agreement (L/A) L/A for JICA E/S Loan T 1T L/A for JICA Project Loan
y Loan (SLA) SLA for 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.f Ll
) Land Acquisition 2010/09-2011/03| L.
"(2) _Selection of Drilling Contractor 2010/09-2010/10] 1. TULEHU GEOTHERMAL POWER PLANT PROJECT [
3) _Access Road C i 2010/09-2010/11] 2. M
"(@) _Site Preparation 2010/09-2010/12] 3.
(5D g et 20101020101] 1. OVERALL PROJECT SCHEDULE M
"6) Well Drilling (Well No. TLU-01) 2010/12-2011/07| 8.0 [T T [T N
"(7) _Well Production Test (Vertical 15
(5 —Arabei o Geomemu Fels baperes i (ACCELERATED TARGET SCHEDULE) 1
9) _Resource Evaluation 2.0 H
2 Production Well Pad No. TLU-1
M) Land Acquisition, Access Road C "and Site Preparation 5.0 (1x 20 MW, DOUBLE FLASH) 0
3 Production Well Pad No. TLU-2 L]
1) Land Acquisition, Access Road Ct and Site Preparation 6.0
4 Reinjection Well Pad No. TLU-3
) _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 L+
9 70kV Transmission Line Construction (Out of Tulehu GPP Scope) [ ——T Data for Plant
1) _Simau Ambon S/S - Passo SIS (Out of Tulehu GPP Scope) T TT L+ L1 Design
@) _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 05(15|25(35(45/55(6.5/7.5/85/9.5/ 0 1| 2[ 3[ 4] 5| 6 7| 8] 910|11)12]13|14|15/16||17|18| 19|
1 Selection of Consultant for Engineering Services 105
(1) _Preparation of Short List, TOR and Letter of Invitation by PLN 2.0
2 C with Documents by JICA by PLN 1.0 1
(3)_Requesting and Proposal Submission by PLN 2.
(4)_Evaluation of Technical Proposal and JICA Concurrence by PLN 2,
(5) _Evaluation of Financial Proposal and JICA C by PLN 1
©) Cunlract Negotiation, PLN Approval & Signing by PLN 2.
@ with Contract by JICA by PLN 0.
2 Selectlon 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 50
@) Designand - Preparation of Project Design Report (incl. Well Drilling Plan) with £/S Consultant Assistance 8.0
@) paration of Pre-Qualification Documents with E/S Consultant Assistance 15
() _Concurrence with P/Q Documents (by JICA) with E/S Consultant Assistance 05
(5) _PIQ and P/Q Appl ission by Prosp: Bidders with E/S Consultant Assistance 15
(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 2
(9)_Concurrence 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 15 D Plan
(12)_Concurrence with Technical Evaluation Results (by JICA) with E/S Consultant Assistance 05
(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
(15) _Contract Negotiation, PLN Approval and Signing with E/S Consultant Assistance
(16) C with Well Drilling/Testing Contract and EPC Contract (by JICA) with E/S Consultant Assistance
(17)_LIC Opening by PLN
CONSTRUCTION STAGE
1 Engineering Services by Consultant (Construction Stage and Warranty Period) Lot1| 52.0
@ ing Senvices for EPC (FCRS and P/P) Contract Work (for Construction Stage) 220
(2) _Engineering Senvces for EPC (FCRS and P/P) Contract Work (for Warranty Period) 15.0 I I |
(©) Senices for Well Drilling/Testing Contract Work of Lot 2 & Lot 4 (for Construction Stage) 42.0
@) i 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
1) Selection of Drilling Contractor by PLN 4.0 |
(2) _Rig Mobi by PLN 30 -
"(3) _Exploratory (Production) Well Drilling (3 Wells) by PLN with Advisory Senvces of E/S Consultant a5 Steam bata EPC
4) _Reinjection Well Drilling (1 Well) by PLN with Advisory Senices of E/S Consultant 1.5 Contract
5) _Well Production Test (Vertical) by PLN with Advisory Senvices of E/S Consultant ; [ for Plant FCRS & PP
©) Analysls of Geothermal Field Potential by PLN with Assistance of E/S Consultant - 71Desion
of Testing Facilities (Silencer, Separator, Pipeline, etc.) by PLN with Advisory Senices of E/S Consultant . | If No. of Wells [T T T 11
8) Well Production Test (Horizontal) by PLN with Advisory Sences of E/S Consultant X | not sufficient ||
19) Resource Evaluation by PLN with Assistance of E/S Consultant . 1
3 Well Drilling and Testing (JICA Construction loan, with Assistant of E/S Consultant) IcB Lot5| 295 T T
(1) Selection of Drilling Contractor through ICB (P/Q, Bidding, Contracting) by PLN vith E/S Consultant Assistance 14.0 1" 75 monthe: P@ Doos —
2) _Rig Mobilization by PLN with E/S Consultant Assistance 3.0 0.5 months: PQ Doos JICA T T T 11
"(3)_Production Well Drilling (0 Well) by PLN with E/S Consultant Assistance 0.0 |_|1.5 months: PQ Application
@) _Reinjection Well Drilling (3 Wells) by PLN with E/S Consultant Assistance 45 | _||1.5 months: PQ Application Evaluation
5) _ Well Production Tests by PLN with E/S Consultant Assistance 4.0 0.5 months: PQ Evaluation JICA Concurrence
"(6) _Resource Evaluation by PLN with E/S Consultant Assistance 4.0
4-1 FCRS Construction Loto| 1.0 |45 monthe: PQ Tote) reriad =
1) Design, Fabrication, Shop Inspection and Delivery of Equipment and Materials 80| |+2.5 months: Bld [ Steam
") Ciil Work 8.0] |20 monthe: Bidding Period (I0B) | Supply
"3) _Erection, of Equipment and Materials 10.0| _||2.0 months: Bid Evaluation T 11 7/__ Start
@ _Commissioning 1.0 ||0-5 month: Bid Evaluation JIGA Concurrence
42 Geothermal Power Plant Construction Lot6| 220 ‘-: '“°"‘:f g°"""°‘ ﬁ;é‘:‘i
W) _Site Prep [ ical Suney, Sol Investigation, Slope Protection, etc.) 50| 10 mom 10 Ons
I 4 : pening
2)_Foundation, Concrete Structure, Buildings, and Roads 14.0
"(3)_Design, Manufacturing, Shop Inspection and Delivery of Equipment and Materials 17.5| |10 months: Biding/Contracting Total Perlod
@) _Erection, of Equipment and Materials 7.0
5) __Commissioning 3.0 14.0 months: Total Period (* parallel progress)
[
POST CONSTRUCTION STAGE
Warranty Period 15.0
1) FCRS 12.0
@) _Power Plant 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 of E/S Consultant) 17.0
(1) _Selection of Drilling Contractor by PLN 4.0
2)_Rig Mobilization by PLN 3.0
©) Well Drilling (2 Wells) - (by PLN with Drilling Advisory Senvice of E/S Consultant) 3.0
(@) _Reinjection Well Drilling (1 Well) - (by PLN with Drilling Advisory Senvice of E/S Consultant) 1
5) _Well Production Test (Vertical) - (by PLN with Testing Advisory Senvce of E/S Consultant) 1
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 Adwisory Senvice of E/S Consultant) 2,
8) _ Well Production Test (Horizontal) - (by PLN with_Testing Advisory Senvice of E/S Consultant) 3.
"(9) _Resource Evaluation - (by PLN with Assistance of E/S Consultant) 3.0

IV-7-6 7yl FEAZF Y 2a—L (X777 T v 2 20MWX1) — AT (Accelerated Target Schedule)
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IV.8 EXMRDHER

IV.8.1 BEifEsE

1. 7 m 93:7 ]\g/j?

JICA ZAT B =7 hax MNRFAD 8% A ET 52 L2 ->THBY., EYD
15%(% PLN OB &&%2 7 ny o7 MIYETHHDET5H, 2O OMESFITT

F£OHEY,
F2IV-8-1 Rl A
FuY s MER SNENIZET: PLN HC &4
4F/ROR 2 0.3% £ 0.01% 12.00%
BZ AV g It 10 4 10 4 NA
IR I 40 40 NA
R TR RN TR RN NA

HARE D ODA 3 D2 DO ST TRt di@ v ,

® U XTN-TUAAR (HL., #HIZEHEREIL LCB)

® JICA D7 ry=y MEZRD ERIFRTrY =27 ha A hd 85%TH V. THIY
MEM, Ehgg o0& BB IIR <,

® SFIFH O EEBE SN D,

® I YT ICA DY NAEHDIZODHA RTA 2, Fud=s MIA v K
27 EOWEIZAIY . HAE ODAERTA R4 K VEIEICHEEND S
DETD,

2. FRFFIA SR SR
N— 2 ik 1L 2011 EE 6 AR O LD THY . AL — MIREFEHTH, =2 A+
LY., BIORE -MBEMIZT AU B RV TER L., &R ERETIHEIC

TETT D,
Yen/US$ USg$1l= 79.5Yen
Rp/US$ Usg$il= 8,558 Rp
Rp/Yen Yenl= 0.00929 Rp

T EIC OV, Freb— b2l T LD L35, 2B, MENTIHEIX
TARTOKRH., A, BEREICHL5%ET D,

Foreign portion 1.6% annually

Local portion 7.9% annually

(Source: JICA)
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3. EHE
A7aY s NOBEHEE L LTI, PLN (28 - TRAIOH &R %2 & o2
RETRT =7 FTHDLILEBE L, BB - THEED 4%E5 LT 25, BHEHE
HE LTI TRAEEBET S,

#IV-8-2 EHERH

1. —fiEE a. VP, ar T —EH
b. R
c. WIHBIOLERE L DORW
d. ZEHE
e. RAe
2. HEFEH g. BUFF, ¥, av kT2 —DiE
h. MAEERITHEEH
1 ARER B, UM, RSB ~oimEn T &
j. Rk A, HERTEHE
k fﬁi&l%%a‘%ﬁﬁ%i(ﬁé&ﬁ%

3. FFRRE. IBITHE. EREEAEER |1 KRR UE(RERS. MR ﬁ%iﬁ E ORI - TS
m. H x@t&’)@ﬂﬂﬁ/ RS

n. BRET7TE A, f/ﬁfﬁfﬁT

o. BEEE=X—V 7 (Gomicraeroy MIET)
p. EIEBI A~

4. FDih

IV82 ooy FDREEY

AKTarxl MTBWT, TVRUVBBNVAT LOBIFHRRDL, BILO, HEE R
BEOMGORR, 4 75— AOHBRELENRT SN, T2DD

1) I NT7T vy 2 I0MWxX2

2) VU NT T v a 20MWxL

) X777 T v a 10MWx2

4) XTNT T v a2 20MWx1
ThHY ., ZoDOEESEM, BIOZEORET +—EL, AT BUERER T O Waai £
ek J) 1BMWx2 % 4B 7E) O ERRRILIEER 1V-8-3 Dl v #87E L7z,
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FIV83 Tnvx MEBIURBEROEBIFERN
A=RVE /A

Unit Type Unit SF SF DS DS

OPERATING CONDITIONS
Unit Capacity MwW 10 20 10 20
No. of Unit No. 2 1 2 1
Total Capacity MW 20 20 20 20
Economic Life/Dep Year 30 30 30 30
Fuel Type Geo Geo Geo Geo
Station Use % 5.00% 5.00% 5.00% 5.00%
System Losses % 10.00% 10.00% 10.00% | 10.00%
Capacity Factor % 85.00% 85.00% 85.00% 85%
Annual Generation GWh 148.9 148.9 148.9 148.9
Salable energy at PP GWh 141.5 141.5 141.5 141.5
Fuel Consumption Mil. lit./kg 0 0 0 0
Salable Energy at SS GWh 127.4 127.4 127.4 127.4
Initial Production
Well No. *
Initial Reinjection A
Well No.
Make up Production 5
Well No.
Make up Reinj, Well No. 3

(HHi# : PLN and Study Team)
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1) ERRORTIIARKS, 74 —EB/LOFEEHANIT 11.39 cent/kWh, 22.33 cent/kWh & 72 >
Auid Maximum Continuous Rating (MCR) COEIZDHZAETH Y |
D, ZNHDOFEEHMEI m< R D,

TWLHRZ
— N TIRAMOLEE ) &

FIV-83 TrYx/ bBIUORBEROEERN (Fix)
(RS

Unit Type Unit Alt Coal Diesel F Save

OPERATING CONDITIONS
Unit Capacity MW 15
No. of Unit No. 2
Total Capacity MW 30 25
Economic Life/Depreciation Year 30 30
Fuel Type Coal Diesel
Plant efficiency % 30.00% 35.00%
Station Use % 8.0% 7.0%
System Losses % 10.0% 10.0%
Capacity Factor % 58.53% 69.48%
Annual Generation GWh 153.0 151.0
Salable energy at PP GWh 141.5 1415
Salable Energy at SS GWh 127.4 127.4
Fule Cost 80 $/Ton 6122.6|Rp/Lit
Fuel Consumption Mil. kg 104.43 41.31 [Mil lit.
Annual Fuel Cost M$ 8.35 29.56
Const. Cost $kw 1500.00 700.00
Generating Cost at PP USC/KWh 11.39 22.33

(Hi# : PLN and Study Team)

HSEW) 7 iR

BE. T VR VEINVAT MITRCEEMRLSNET 4 —BLEL U HZIVIPP DT ( —

BADRAGITHH > TWDREETH D03, R 10%DOTFEDMORZRLTEY . Hin L
F 2 BEATEER PLN (3T _XTHIST 2 Z 03 k3, RETITAZEE (T 1 —

Bv) BEIL TWDIRILTH D,

IV.8.3 #&i% - BA7%5:T(H

l. 7oy =7 Fax b
KAr—ADTuY =zl NRABBELNENIZOWNWT, A7 =2 MIICAD
MEREH NS LW EFETRED bz, ZRENOHENREZE IV-8-4 bR
IV-8-7 127~
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Unit: Million US$
FC Ratio LC Ratio FC LC Total Ratio
1 Project Up Stream Works
1.1 Access Road/Civil Works (PLN portion) 0% 100% 0.00 2.53 2.53
1.2 Well drilling (4 pro & 6 Reinj) 70% 30% 32.66 14.00 46.66
Subtotal 0% 0% 32.66 16.53 49.19 36%
(Makeup well: 3 pro & 4 reinj)
2 Project Down Stream Works
2.1 Power Plant 70% 30% 30.80 13.20 44.00
2.2 FCRS 56% 44% 4.69 3.69 8.38
2.3 Connecting T/L (PLN Portion) 0% 100% 0.00 0.30 0.30
Subtotal 0% 0% 35.49 17.19 52.68 38%
3 Total Project Cost 68.15 33.72 101.87 74%
4 Administration Cost 0% 100% 0.00 4.07 4.07 3%
5 Consulting Fee 75% 25% 7.88 2.63 10.51 8%
6 Contingencies
6.1 Price Contingency (FC:1.6%, LC:7.9%) 27% 73% 3.99 10.72 14.71
6.2 Physical Contingency 62% 38% 3.76 2.28 6.04
Subtotal 7.75 13.00 20.75 15%
7 Grand Total 83.78 53.42 137.20 100%
8 Implementation
9.1 PLN Equity 44% 56% 11.26 14.56 25.82 19%
9.2 JICA Project Loan, (less than 85%) 64% 36% 63.81 35.40 99.21 2%
9.3 JICA Consultant Loan, 100% 2% 28% 8.71 3.46 12.17 9%
Total 61% 39% 83.78 53.42 137.20 100%
Yen equivalent (Million Yen)
9.1 PLN Equity 895 1,158 2,053
9.2 JICA Project Loan, (less than 85%) 5,073 2,814 7,887
9.3 JICA Consultant Loan, 100% 692 275 968
Total 6,661 4,247 10,907
9 IDC+Commitment Charge 1.19
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Project: Geothermal Power Plant 20 MW x 1, Single Flash Unit: Million US$
FC Ratio LC Ratio FC LC Total Ratio
1 Project Up Stream Works
1.1 Access Road/Civil Works (PLN portion) 0% 100% 0.00 2.53 2.53
1.2 Well drilling (4 pro & 6 Reinj) 70% 30% 32.66 14.00 46.66
Subtotal 0% 0% 32.66 16.53 49.19 3%
(Makeup well: 3 pro & 4 reinj)
2 Project Down Stream Works
2.1 Power Plant 70% 30% 29.40 12.60 42.00
2.2 FCRS 56% 44% 4.45 349 7.94
2.3 Connecting T/L (PLN Portion) 0% 100% 0.00 0.30 0.30
Subtotal 0% 0% 33.85 16.39 50.24 3%
3 Total Project Cost 66.51 32.93 99.43 4%
4 Administration Cost 0% 100% 0.00 3.98 3.98 3%
5 Consulting Fee 75% 25% 7.88 2.63 10.51 8%
6 Contingencies
6.1 Price Contingency (FC:1.6%, LC:7.9%) 21% 73% 3.89 10.48 14.37
6.2 Physical Contingency 62% 38% 3.69 2.24 5.93
Subtotal 7.58 12.72 20.30 15%
7 Grand Total 81.97 5225  134.22 100%
8 Implementation
9.1 PLN Equity 43% 57% 10.99 14.29 25.28 19%
9.2 JICA Project Loan, (less than 85%) 64% 36% 62.27 34.50 96.77 2%
9.3 JICA Consultant Loan, 100% 2% 28% 8.71 3.46 12.17 9%
Total 61% 39% 81.97 52.25 13422 100%
Yen equivalent (Million Yen)
9.1 PLN Equity 874 1,136 2,010
9.2 JICA Project Loan, (less than 85%) 4950 2,743 7,693
9.3 JICA Consultant Loan, 100% 692 275 968
Total 6,516 4154 10,670
9 IDC+Commitment Charge 116
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Project: Geothermal Power Plant 10 MW x 2, Double Flash Unit: Million US$
FC Ratio LC Ratio FC LC Total Ratio
1 Project Up Stream Works
1.1 Access Road/Civil Works (PLN portion) 0% 100% 0.00 2.53 2.53
1.2 Well drilling (3 pro & 4 Reinj) 70% 30% 23.50 10.07 33.57
Subtotal 0% 0% 23.50 12.60 36.10 30%

(Makeup well: 3 pro & 3 reinj)
2 Project Down Stream Works

2.1 Power Plant 70% 30% 32.20 13.80 46.00

2.2 FCRS 56% 44% 37 291 6.62

2.3 Connecting T/L (PLN Portion) 0% 100% 0.00 0.30 0.30
Subtotal 0% 0% 35.91 17.01 52.92 43%
3 Total Project Cost 59.41 29.62 89.02 73%
4 Administration Cost 0% 100% 0.00 3.56 3.56 3%
5 Consulting Fee 75% 25% 7.88 2.63 10.51 9%

6 Contingencies

6.1 Price Contingency (FC:1.6%, LC:7.9%) 27% 73% 3.65 9.86 1351

6.2 Physical Contingency 62% 38% 3.36 2.03 5.39
Subtotal 7.01 11.89 18.90 15%
7 Grand Total 74.30 4769  121.99 100%

8 Implementation

9.1 PLN Equity 43% 57% 9.84 13.12 22.96 19%

9.2 JICA Project Loan, (less than 85%) 64% 36% 55.75 3111 86.86 71%

9.3 JICA Consultant Loan, 100% 2% 28% 8.71 3.46 12.17 10%
Total 61% 39% 74.30 4769  121.99 100%

Yen equivalent (Million Yen)

9.1 PLN Equity 782 1,043 1,825

9.2 JICA Project Loan, (less than 85%) 4432 2473 6,905

9.3 JICA Consultant Loan, 100% 692 275 968
Total 5,907 3,792 9,698

9 IDC+Commitment Charge 113
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Project: Geothermal Power Plant 20 MW x 1, Double Flash Unit: Million US$
FC Ratio LC Ratio FC LC Total Ratio
1 Project Up Stream Works
1.1 Access Road/Civil Works (PLN portion) 0% 100% 0.00 2.53 2.53
1.2 Well drilling (3 pro & 4 Reinj) 70% 30% 23.50 10.07 33,57
Subtotal 0% 0% 23.50 12.60 36.10 30%
(Makeup well: 3 pro & 3 reinj)
2 Project Down Stream Works
2.1 Power Plant 70% 30% 30.66 13.14 43.80
2.2 FCRS 56% 4% 371 291 6.62
2.3 Connecting T/L (PLN Portion) 0% 100% 0.00 0.30 0.30
Subtotal 0% 0% 34.37 16.35 50.72 43%
3 Total Project Cost 57.87 28.96 86.82 73%
4 Administration Cost 0% 100% 0.00 347 347 3%
5 Consulting Fee 75% 25% 7.88 2.63 10.51 %
6 Contingencies
6.1 Price Contingency (FC:1.6%, LC:7.9%) 2% 73% 3.56 9.60 13.16
6.2 Physical Contingency 62% 38% 3.27 1.99 5.26
Subtotal 6.83 11.59 18.42 15%
7 Grand Total 72.58 46.64  119.22 100%
8 Implementation
9.1 PLN Equity 43% 57% 9.58 12.87 22.45 19%
9.2 JICA Project Loan, (less than 85%) 64% 36% 54.29 30.31 84.60 71%
9.3 JICA Consultant Loan, 100% 2% 28% 8.71 3.46 12.17 10%
Total 61% 39% 72.58 46.64  119.22 100%
Yen equivalent (Million Yen)
9.1 PLN Equity 762 1,023 1,785
9.2 JICA Project Loan, (less than 85%) 4316 2410 6,725
9.3 JICA Consultant Loan, 100% 692 275 968
Total 5,770 3,708 9478
9 IDC+Commitment Charge 1.10

<BE>

FATLUCRAR &2 PLN ® T~ R 3 54130 UM L VD 2004 45 3 AED
L/A (¥2%E 58.66 {21, STEP)IC XV EER 4L, A7 ry =7 FTHHAEINTND YV
YINT Ty a 20MWXL BB X A 7 ThDH, ZO LUAIZTHEESNL TSI
W7 Fa X MIA6EMNTHY ., FEEEO PLN 2358K L7z EPC Z49%H (2007 4
3 H) IXUEED A L — H(100Yen/USS)IZB W CARIBESNZR U XA T D7
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VT T w2 C 38.15Mill$(38.15 (E M) T - 7=, ARIAHE L 7= 42.00Mill$DH) 90% T
HY . BFAMLUC L DM T, 5EU O EFRE2EET DL, SEORMEE
DEEITEIES ST s NG, £720 WAL Db ax ks BFEEE 4.8 (EI2OW
CTIE 2006 4 5 A Ok LAk 2011 H8UE £ TR CTH 0 IRIZREOHEFE L 7o
TEY, U PEEICE N T, UARORBEL Y NEECTH 722 EE2R LT
Do, (K7my= hOa Y VEEITHIEVG IR AR ARG RS, FCRS O/ERR
D= DI, R FHEF A2 G A TV 5 7= % Lahendong TOARERAD 2 f5FLEE o RUFEAH
Lo TnND, )

2. EEFVERFAML

a. Stk

T A —EB/VREBERNHR AT e "RERAIND E, BRERMOES T 4 —
BB SN D Z Ltk b, £, BUE, 7 4 —BEEBRORFEE ML Eo
FERMTEIRIN TR, T2 O BUROMBIE&N RERIEL o> TWnd, 1
ST, 7RV MERIEOBNEZHRETHEDODOT 4 —BNAVA AN AR T 1Y
=V FOREEMETHZLICEV AT BT =7 FORBEHNTISELEE L A
YRR TICBIT DENFBIMEDONDEGIE 2% % T 52 LIk AKTr Y
=7 b ORFEE T,

BURMEBEENR : £/, TRIRSND L), BUFOEIEEICKT 548
SOXZXHNK ELEOMBUZABEZ T TWD Z Enn  MiBEHIBEEE K7 m Y
=7 FNORB AT 22 LI2R0, FIBIE 12% & il UREM A TGS 5,

#IV-8-8 fliB&HIEEE (X7 V7T w2 10MWX2)

a. TR VAT AOFRIFRE R 2,758 | Rp/kWh 0.3223 | US$/kWh
b. SR MK FEHLffi* (678.58 Rp/kWh) 0.0793 | US$/kWh
c. MEINDEBEOMBIEH M c=a-b 0.2430 | US$/kWh
d. ey =7 bk oO3N1E KR FE U 0.1470 | US$/kWh
e. Y= NEMBZOMBEEMd=d-b 0.0677 | US$/kWh
f. I S DB EHAL f=c-e 0.1753 | US$/kWh

NBEADR (ARANEOWLE) : BlifE, Waai £1/kKJ1(15MWx2)7% IPP Tt
BETHY, ZOaRANEARTRY ol hO R N EEB L, RENNEIEEREIC
KV EHiT %,

Willingness-To-Pay #Ffffi : PLN 77 > 7R > Tld, ifia . BEEIICHIRAH 0 |
Mo, BUHULD T DITTHFEZDENFEICH RIS TERUVIREETH Y | MR TE
JFARIZ & 3 B3, AINREEAZERT + —EB 0 (FRBR) 2E8AL TWAERT LN
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b.

BV, TORTMED E, BEFEMIT 2500Rp/kWh EDZ L THY, 1TEAEH
H & 2R OB A BB ST O TS, 2O &b, TR IZBWTL, &
Tt 2,500Rp/kWh ICEWT H+0FERHLEFH5 2L THY . Zoflitkx
Willingness-to-pay & L CRRIFINEIIAS 5 4 B ET 5., Willingness-to-pay flif 22w
CRRE T 2 FEhi T 5,

e LR
AR7vv =7 bodtEt, Ei, 30 FERTOMTIORE LT 4 —BILET]
iR BURFAH BY @ 140 T OB IR SR (EIRR) 2 RUE L7z, E7-, &) Hffi 2,500

Rp/kWh % Willingness-to-pay & L T EIRR % % 7E L7z,
PRBE R 20 2R
A=V R/ AN VTN T Ty a HTNT Ty a
10MWx2 20MWx1 10MWx2 20MWx1

PRI B 4131 5V v RV

HERRIEA 2,956 J7 US$/4F

EIRR 19.64% 19.98% 21.18% 22.57%

WO —2h, FEM14131 Y v FAOT 4 —BVBREHEIFI R & . F DR
# 9 3,000 7 USSOFHiFI &7 . TN HOEEIZH L, AT rY =2 FNORKREDL
BAZBWT, TNEND EIRR 1Z/— RV L— b 12%% K& < EEl->TEBY | Bk
RN L TR T ToT =y Mr— R ZBWTRIFRICEI T RN H 5 &
HIErcE %,
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BURF A B A 20 2R
A=/ VUTNT Ty HTNT T a
10MWx%2 20MWx1 10MWx2 20MWx1
T 4l B 4 i
. 1,997 75 US$ 2,034 J7 US$ 2,233 J3 US$ 2,266 J7 US$
EIRR 13.42% 13.96% 17.17% 17.76%

BURFMBIOGE . TXTOr—Z2 T, K2 TH US$IND 2 T2 57 USSOHIKIA
HEETH D, WThOr—2 b — KL —h 12%% EEl->7-, £72. BUrfiBh
FNTHITIZ R, BT ¢ —EVREBEIRR L BEE L CGGHESN M TH Y |
WTIND T — A+ RIERNER S D L sins, ¥ 7077 vy a2 20MWxL
D7 — AN RDORBFRIN R AT L | £ OEFHEMEREITA 5 T US$E 72 b |
AR7a T =7 NOEEFEID R TH SFEMTEOREENELAEETH Y | [EFIRK
MICHRERO 70 Y27 N ThHD EHMEND,

fIRAKT) & O g
Y= h VTN T Ty a HTNT Ty a
10MWx2 20MWx1 10MWx2 20MWx1
EIRR 10.52% 10.94% 13.51% 14.06%

FRK T E ORRF I DGE . SF TIXEOMIFIEEORE TR, ARKIN
BALE 720, XTNT Ty a TN ARKITL VAR E 2D, ZOZ b,
R RK TN KRS T DEALIEITZ OWHIRERU LA SN D Z LT b BV IR Ok
PEIZ KV M5 T OB R K INTRE T 5 HIEABR I DR B DB S 1T A S d 2

L%,
2,500Rp/kWh Willingness-to-pay
A= RE/A VUITNT Ty a HTNT T a
10MWx2 20MWx1 10MWx2 20MWx1
EIRR 17.47% 17.78% 19.61% 19.97%

2,500Rp/kW Willingness-to-pay D545, X TD 47— AT 12%D/— KL L— R &
EEIY TRV AT AIZBNTL, AT e Y e 7 b OREMEILIER IS @ &
b,
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Willingness-to-pay fiffik& J& B 43 Bt

EIRR

Sensitivity to Willingness to Pay Rate

22.0%

20.0%

/

18.0%

16.0%

14.0%

12.0% /

10.0%

8.0%

6.0%

Willingness to Pay Power Rate, cent/kWh

IV-8-1  Willingness-to-pay flif&/E&EE 34T (# 7 /v 7 F v ¥ 2 10MWx2)

Willingness-to-pay F& UM% D EIRR (2% 5 EE i &2 EXIO@E Y Fhi LTz, FEB
filik& > 2500Rp/kWh T#H AUIEEIRR IZFI19% T4/~ — F/L L — h D 12% A8 2 5 I8,
—J7. 12%D/~— RV L— R & 72 24i#% 1% 18.4cent/kWh (1,570Rp/kWh) & 72 %, fiE->
T, RTNETTIERL, T VR MBI C 2 Ofikg LU T & 8 ) #e -
AR Z EPERTEIUIAT 7Y =2 F @ Willingness-to-pay 12 & 288 HILH
HZ EMIEHEN D,

BRI T, ARKAKIDIEI R TN T Ty 2 HEE O HFITH 53,
LTNT Ty 2 BT L CITHIB AR CTh 5, LR EIRR OFEMH R TIET
RTOLAH T, HAREBEOBEANTEFRFICRE S EBBRT 52 LV L, BREks
LT, 4[# 295 B US$, F7-. BUMHiBI4 & LT 20 720 L 23 B 5 USSO i)
HZEND, FROBRFEEOFR IO, £72, HEIFMBRE O, Ry =7 K
TlH, FTNVT Ty v a2V AT AORANBLEEND,

PLN OBZEHE (10MWx2) IZAET DX TN T7 T v a I0MWX2 D — X DR
B & BORFABh & Hif 0 EIRR 5., WO, xA KK 7T EIRR, Willingness-to-pay
DOHEEBRE A K IV-8-9, K IV-8-10, # IV-8-11 (Z/RT,
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Model: [Geo without LL & SS] [ERR = 22.18%| Model: [Geo without LL & SYEIRR = ___17.17%]
PROJECT ALTERNATIVE TFuel Savel TSubsidyl
Annual Supple. At nual - Fuel Cost Annual N
Year  |vear  |POICt  Gapacity O sappe Drling |Total CostlProject  Capacity o2 Salaple =M™ Fuel (piei T 0gu Gost[Total Cost{ oS Oy sarable SV rotal Cost| 008
Cost Factor 08M Cost Factor enc Consump. Balance Factor Redustion Balance
Energy Cost Cost Energy Save Energy
MM$ MW [ GWh MMS MM$. MM$ MM$ MW % GWh % Mil. Lit MMS MM$ MM$ MM$ [ GWh MM$ MM$ MM$
8 200 000 000 000
s 2o 000 . 000 000
o 202 wse 152 ‘1452 - 1452
3 23 a3 3030 2030 3030
2| w2 231 2316 2316
a| 208 2105 2108 - 2105 - 2105
1 20 000 20 ssow 12740 103 103 25 eoss% 12740 400% as 2956 2058|2763 cosswe 12740 2233 23| 2040
o 2017 2 ssow 12740 193 193 25 eossw 12740 400w ax 2 2056|2763 o 12740 2233 23| 2040
) 208 20 ssow 12740 193 193 25 eossw 12740 400% am 2086 2086|2763 cosste 12740 2233 23| 2040
3 2o 20 ssow 12740 103 103 25 eoss% 12740 400% am 206 2058|2763 cossse 12740 2233 23| 2040
s 2020 20 ssow 12740 193 193 25 eossw 12740  400% as 2056 - 2086 2763 cossw 12740 2233 23| 2040
o 20 20 ssow 12740 193 E 193 25 eossw 12740 400% am 2086 2086|2763 cosswe 12740 2233 23| 2040
T 2 ssow 12740 13 na| 1w 25 eossw 12740 400w aa 2 2086 1639 ossw 12740 2233 23 916
8 2023 20 ssow 12740 193 - 193 25 eossw 12740  400% as 2086 - 2086 2763 cossw 12740 223 23| 2040
o 2024 20 ssow 12740 103 193 25 eoss% 12740 400% am 2 2058 2763 cossse 12740 2233 23| 2040
10 20 2 ssow 12740 193 193 25 eossw 12740 400w aa 206 2056 2762 cossw 12740 2233 23| 2040
ul 20 20 ssow 12740 193 193 25 eossw 12740 400% am 2086 2086|2763 cosswe 12740 2233 23| 2040
1| 202 20 ssow 12740 103 193 25 eoss% 12740 400% am 2 2058 2763 cosswe 12740 2233 23| 2040
1 20 20 ssow 12740 193 193 25 eossw 12740 400% as 2056 - 2086 2763 cogsw 12740 223 23| 2040
1 209 20 ssow 12740 193 193 25 eossw 12740 400% am 2086 2086|2763 cosswe 12740 2233 23| 2040
15| 2030 2 ssow 12740 193 193 25 eossw 12740 400w ax 2 P cossw 12740 2233 23| 2040
16 20 20 ssow 12740 193 - 193 25 eossw 12740  400% as 2056 - 2086 2163 cossw 12740 2233 23| 2040
w20 20 ssow 12740 13 ma| 1w 25 eoss% 12740 a0o% am 2086 2088|1639 cossw 12740 2233 233 916
1 203 2 ssow 12740 193 E 193 25 eossw 12740 400w ax 2 2056 2763 cossw 12740 2233 23| 2040
1| 2034 20 ssow 12740 193 193 25 eossw 12740  400% as 2086 - 2086 2763 cosste 12740 2233 23| 2040
2| 203 20 ssow 12740 103 193 25 eoss% 12740 400% am 2 2058 2763 cossw 12740 2233 23| 2040
a1 203 2 ssow 12740 193 193 25 eossw 12740 400% aa 26 2056 2762 cossw 12740 2233 23| 2040
2| 20w 20 ssow 12740 193 193 25 eossw 12740 400% am 2086 2086| 2763 cosste 12740 2233 23| 2040
2| 20 20 ssow 12740 103 193 25 eoss% 12740 400% am 206 2058|2763 cossw 12740 2233 23| 2040
21| 2039 20 ssow 12740 193 193 25 eossw 12740  400% as 2056 - 2086 2763 cossw 12740 223 23| 2040
P 20 ssow 12740 193 E 193 25 eossw 12740 400% am 2086 2086|2763 cosswe 12740 223 23| 2040
| 201 2 ssow 12740 13 na| 1w 25 eoss% 12740 400% aa 2 2056 1639 cossw 12740 2233 23 916
2| 20e 20 ssow 12740 193 - 193 25 eossw 12740  400% as 2056 - 2086 2763 cogsw 12740 2233 23| 2040
| 203 20 ssow 12740 193 193 25 eoss% 12740 400% am 206 2058|2763 cossse 12740 2233 23| 2040
2| 2004 2 ssow 12740 193 193 25 eossw 12740 400% ax 2 2056 2762 cossw 12740 2233 23| 2040
a o0 20 ssow 12740 193 193 25 eossw 12740  400% s 206 2086|2763 cosswe 12740 2233 23| 2040
31 2088
902 382200 s77e _ sa72| isosz 382200 123941 88670 ~ [ sss0] wos1s 382200 o088 | 48935
L. o
< IV-8-10 xff /K J] EIRR
Model: [DF20MW x 1] EIRR = 13.51%)
PROJECT ALTERNATIVE : [Coal Fired]
. . nual Supple. Alt. ) \nnual -
Project. B Capacit; o 5 B Capacit; Effici— Fuel Cost
Year Year ) Capacity P2 salable Driling  [Total Cost|Project  Capacity = "2°"Y  Salable Fuel Cost O&M Cost|Total Cost|
Cost 0&M Cost ency Gonsump. Balance
Cost. Cost. Energ
MM$ MW % GWh MM$ MM$ MM$ MM$ MW % GWh % Mil. Kg MM$ MM$ MM$ MM$
-6 2010 0.00 - 0.00 - 0.00
5 2011 000 - 000 - 0.00
-4 2012 1452 1452 225 225 1227
3 2013 3030 3030 11.25 11.25 -19.05
2 2014 2316 2316 18.00 18.00 -5.16
1 2015 21.05 2105 13.50 13.50 755
1 2016 000 20 85.0% 127.40 193 - 193 30 5853% 127.40  300% 10443 835 217 1052 8.60
2 2017 20 850% 127.40 193 - 193 30 s853% 7 127.40  300% 10443 835 217 1052 8.60
3 2018 20 850% 127.40 193 - 193 30 5853% 12740  30.0% 10443 835 217 1052 860
4 2019 20 85.0% 127.40 193 - 193 30 5853% 12740  30.0% 10443 835 217 1052 860
5 2020 20 85.0% 127.40 193 - 193 30 5853% 12740  300% 10443 835 217 1052 8.60
6 2021 20 85.0% 127.40 193 - 193 30 5853% 7 127.40  300% 10443 835 217 1052 8.60
7 2022 20 850% 127.40 193 1124 1317 30 5853% 12740  30.0% 10443 835 217 1052 2,64
8 2023 20 85.0% 127.40 193 - 193 30 5853% 12740  30.0% 10443 835 217 1052 860
9 2024 20 85.0% 127.40 193 - 193 30 5853% 12740  300% 10443 835 217 1052 8.60
10 2025 20 85.0% 127.40 103 - 193 30 5853% °  127.40  300% 10443 835 217 1052 8.60
1 2026 20 850% 127.40 193 - 193 30 5853% | 12740  30.0% 10443 835 217 1052 860
12 2027 20 85.0% 127.40 193 - 193 30 5853% 12740  30.0% 10443 835 217 1052 860
13| 2028 20 85.0% 127.40 193 - 193 30 5853% 12740  300% 10443 835 217 1052 8.60
14 2029 20 850% 127.40 193 - 193 30 5853% 12740  30.0% 10443 835 217 1052 8.60
15 2030 20 850% 127.40 193 - 193 30 5853% 7 127.40  30.0% 10443 835 217 1052 8.60
16 2031 20 850% 127.40 193 - 193 30 5853% 12740  30.0% 10443 835 217 1052 860
17 2032 20 85.0% 127.40 193 1124 1317 30 5853% 12740  30.0% 10443 835 217 1052 2,64
18] 2033 20 85.0% 127.40 193 - 193 30 5853% 12740  300% 10443 835 217 1052 8.60
19 2034 20 85.0% 127.40 193 - 193 30 s853% 7 127.40  300% 10443 835 217 1052 8.60
20| 2035 20 850% 127.40 193 - 193 30 5853% 12740  30.0% 10443 835 217 1052 860
21] 2036 20 85.0% 127.40 193 - 193 30 5853% 12740  30.0% 10443 835 217 1052 860
22 2037 20 85.0% 127.40 193 - 193 30 5853% 12740  300% 10443 835 217 1052 8.60
23] 2038 20 85.0% 127.40 193 - 193 30 5853% °  127.40  300% 10443 835 217 1052 8.60
24 2039 20 850% 127.40 193 - 1903 30 5853% 12740  30.0% 10443 835 217 1052 860
25| 2040 20 85.0% 127.40 193 - 193 30 5853% 12740  30.0% 10443 835 217 1052 860
2| 2041 20 85.0% 127.40 193 1124 1317 30 5853% 12740  300% 10443 835 217 1052 264
27 2042 20 85.0% 127.40 193 - 193 30 5853% °  127.40  300% 10443 835 217 1052 8.60
2| 2043 20 850% 127.40 193 - 193 30 5853% | 12740  30.0% 10443 835 217 1052 860
29| 2044 20 85.0% 127.40 193 - 193 30 5853% 12740  30.0% 10443 835 217 1052 860
30| 2045 20 85.0% 127.40 193 - 193 30 5853% 12740  300% 10443 835 217 1052 8.60
N 2046
89.02 3822.00 5778  3372| 18052 4500 3822.00 313290 25063 6510 36073 | 18021
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7% 1V-8-11  Willingness-To-Pay EIRR

model: __ PLN Tulehu Project, Double Flash 10 MW x 2 [uu 5]
OUTPUT | _sALES INVESTMENT REVENUE COSTS NET INCOME NET INCOME [ CASH FLOW,
NTIAL V. No. of

No. |VEAR MW | GWHSALE (wfo 1DC) Supplem. | SUPPLM. | TOTAL TOTAL OPER DEPRECIATION SUP.WELL| TOTAL NET Tax | [AfterTax) [ FREE

Total Total | Fmioan | Equiy Wells | INVEST. | INVEST. | REVENUE | cosT Total well T oters | DEPN. |ExpENSES| INcOME casH FLO\
1 2 3 4 5 6 7 8 9 10 11 12
21 22 243 71 72 73 [6+7+8] 59 [10-11] |[4+7+8+12]
[Gwh [Msiwell] [34%1
© 2009 000
5 2010 0.00 000
-4 2011 2123 1654 489 2123 2123
3 2012 4018 3257 761 4018 4018
2 2013 3207 2609 598 3207 3207
1 2014 2852 2383 468 28.52 2852
1 2015 20| 12740 37.22 103 611 336 001 274 803 2018 364 2555 3165
2 2016 20| 12740 3722 193 611 336 001 274 803 2918 353 2566 3176
3 2017 20| 12740 37.22 193 611 336 001 274 803 2918 353 25.66 3176
4 2018 20| 12740 37.22 193 611 336 001 274 803 2018 353 25.66 3176
5 2018 20| 12740 37.22 1903 611 336 001 274 803 2018 353 25.66 3176
6 2020 20| 12740 37.22 193 611 336 001 274 803 2918 353 2566 3176
7 2021 20| 12740 2 1124 1124 37.22 193 611 336 001 274 112 915 2806 315 2492 2090
8 2022 20| 12740 37.22 193 611 336 001 274 112 915 2806 191 2616 3338
9 2023 20| 12740 37.22 103 611 336 001 274 112 915 2806 079 2728 3450
10 2024 20| 12740 3722 193 611 336 001 274 112 915 2806 2806 3529
1 2025 20| 12740 37.22 193 275 001 274 112 580 3142 038 3104 3491
12 2026 20| 12740 37.22 193 275 001 274 112 580 3142 060 3082 3469
13 2027 20| 12740 37.22 103 275 001 274 112 580 3142 082 3060 34.47
14 2028 20| 12740 3722 193 275 001 274 112 580 3142 104 3038 3425
15 2029 20| 12740 3722 193 275 001 274 112 580 3142 126 3017 34.04
16 2030 20| 12740 37.22 103 275 001 274 112 580 3142 148 2095 3381
17 2031 20| 12740 2 1124 1124 37.22 103 275 001 274 112 580 3142 169 2073 2236
18 2032 20| 12740 37.22 103 275 001 274 112 580 3142 192 2051 3338
19 2033 20| 12740 37.22 193 275 001 274 112 580 3142 213 2929 3316
20 2034 20| 12740 3722 193 275 001 274 112 580 3142 235 2007 3294
21 2035 20| 12740 37.22 103 275 001 274 112 580 3142 257 2885 3272
22 2036 20| 12740 37.22 103 275 001 274 112 5.80 3142 279 2863 3250
23 2037 20| 12740 37.22 193 275 001 274 112 580 3142 301 28.41 3228
24 2038 20| 12740 3722 193 275 001 274 112 580 3142 322 2820 3207
25 2039 20| 12740 37.22 103 275 001 274 112 580 3142 345 27.98 3185
2 2040 20| 12740 2 1124 1124 37.22 103 275 001 274 224 6.92 3030 328 27.02 2077
27 2041 20| 12740 3722 193 275 001 274 112 580 3142 388 2754 3141
28 2042 20| 12740 37.22 193 275 001 274 112 580 3142 410 2732 3119
29 2043 20| 12740 37.22 193 275 001 274 112 580 3142 426 2716 3103
30 2044 20| 12740 37.22 1903 275 001 274 112 580 3142 435 2707 3094
Total 382200 12199 9903 2296 6 3372 15571| 111650 5778 11604 3357 8225 2800] 20182 o468 7560 83898 82732
Willingness to Pay 2921 (eMWh) 2500 Rp/wh

Project ELR.R

3. MESEF

a. Hikim
AT7aY s FOEfEEE TH D PLN OHMZ N9 5 72 DI MBI ES

W RELFE L, ZhEhog6 ol (WACC) & kT 5, seEHEARIC
DWTIE, EFEO PLN ORFEHAMI KO, 30 FFMICHK T 54 » Ry Tk
T, Bh7my=7 MIEH I TWHEIGE 12%I2 X 5 30 4 FHBLEMmE T O

JEFAM(LEC) & AV 7=,

WACC (N e8] - A | 2.56%

b. FIRR 5 5F
FIRR O EE R A2 FNEFNDr — AT TRRICE L DT,
UTIINT Ty 2 I0MW X2

Financial Evaluation
1 Levelized Energy Cost at PP outlet (House service ratio at 5%) 14.89 cent/kWh
2 Levelized Energy Cost at Sending end (System loss at 10%) 16.55 cent/kWh
3 WACC 2.56%
4 FIRR at actual selling price at 7.93 cent/kWh 2.35% <2.56%
5 Project FIRR at LEC at sending end 8.90% >2.56%
6 Equity FIRR at LEC at sending end 30.46% >12%

VTNV T T w2 20MW X1

Financial Evaluation
1 Levelized Energy Cost at PP outlet (House service ratio at 5%) 14.63 cent/kWh
2 Levelized Energy Cost at Sending end (System loss at 10%) 16.26 cent/kWh
3 WACC 2.56%
4 FIRR at actual selling price at 7.93 cent/kWh 2.48% <2.56%
5 Project FIRR at LEC at sending end 8.90% >2.56%
6 Equity FIRR at LEC at sending end 30.43% >12%
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TN T T 2 1I0MW X2

Financial Evaluation
1 Levelized Energy Cost at PP outlet (House service ratio at 5%) 13.23 cent/kWh
2 Levelized Energy Cost at Sending end (System loss at 10%) 14.70 cent/kWh
3 WACC 2.56%
4 FIRR at actual selling price at 7.93 cent/kWh 3.27% >2.56%
5 Project FIRR at LEC at sending end 8.85% >2.56%
6 Equity FIRR at LEC at sending end 29.55% >12%

HTINT T w2 20MW X1

Financial Evaluation

1 Levelized Energy Cost at PP outlet (House service ratio at 5%) 12.99 cent/kWh
2 Levelized Energy Cost at Sending end (System loss at 10%) 14.44 cent/kWh
3 WACC 2.56%

4 FIRR at actual selling price at 7.93 cent/kWh 3.41% >2.56%
5 Project FIRR at LEC at sending end 8.86% >2.56%
6 Equity FIRR at LEC at sending end 29.53% >12%

EROBY RESNTZENEND 30 FHRIEMEIC X 55 ERM(LEC) L IR D
PIIRFEAT RS 7.93cent/kWh X 0 @ 4HTH 203, BURDT 1 — BT & 2 EBOFES
fili 30.5cent/kWh KL 0 Z2fii & 72 %, FEERDRFEAMNME DGE, > 77 T v v a2 10MW
X2 DYEERE, T XTOHAE T, HE SN FIRR X WACC ## x, BRI
i ATHE & fIBr &, LEC i3 ATE 2 2 EHEkIE, AT ev=2 %@Ea“aaa
PEIZIERICE <2 PLN 7R OMBHEEZ RESEEHET L2 LTk D, BETL
7oAl —AT, MBEHEOBEWIEIZF 7LV T T v o 20MWXL, XTIV T7 T v a
IOMW X2, > 7N 7T va 20MWX2, 77T v a IOMWX2 &7 5,
Ta Y xl MEREOHEBERTEZET S L PLN 2B3FHE LTV HHAADE,
IOMW X2 NERETHH EEZDBND, ZOEBAD, FIRR GHHE, IRFEFEE, ¥+
v a7 u—%#%IV-8-11,-12, -13 |ZR T,

C. FABSIEIR AT

(1) 30 FHAEMAEIZ & 2 R B

30 FEBEMIEIC X 2 B EBFM(LEC)Z KD B 72, _N—A L LT 12%DE|5| R % f
W=, ARl 7a Y7 hOMESE T 256% %5 L. RERMIIRFZEDTEE
B 7.93cent/kWh L ¥ Z2ffi 72 6.2cent/kWh (F&E ) 7.0cent/kWh GERECE ) & 72 5,
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LEC at sending end LEC at PP outlet
DisRate | LECS | ProfFIRR |Eqty FIRR Dis Rate | LEC,$ | ProFIRR |Eqty FIRR LEC
12.00%| 0147 8.85%| 29.55%) 12.00%| 0132 8.85%| 29.55%) 0240
3.00%] 0073 2.5%] #DIV/O! 3.00%|  0.065 2.5%| #DIV/0! 0230
4.00%| _ 0.080 3.3%] #DIV/O! 4.00%| 0072 3.3%] #DIV/0! 0220
5.00%|  0.087 4.1%[ #DIV/0! 5.00%|  0.078 4.1%[ #DIV/0! 0210
6.00%] _ 0.095 4.9%[ #DIV/0! 6.00%| _ 0.085 4.9%] #DIV/0! 0.200
7.00%| 0103 56%|  13.5% 7.00%| _ 0.092 56%|  13.5% 0.190
8.00%| 0111 6.3%|  19.3% 8.00%|  0.100 6.3%|  19.3% 0.180 //
9.00%| 0120 7.0%|  22.6% 9.00%|  0.108 7.0%|  22.6% . 0170 4
10.00%]  0.129 7% 25.3% 1000%|  0.116 7% 253% 5 0160 4 F
11.00%]  0.138 8.3%|  27.5% 11.00%| 0124 83%|  27.5% g 0150 )% ——LECat
12.00% 0.147 8.9% 29.6% 12.00% 0.132 8.9% 29.6% 0.140 A sending
13.00% 0.156 9.4%|  3L4% 13.00% 0.141 9.4%|  3L4% 0130 Pt end
14.00% 0.166 10.0%|  33.2% 14.00% 0.149 10.0%]  33.2% 0.120 gl LECat
1500%|  0.476]  10.5%|  34.9% 15.00%|  0.458]  105%|  34.9% 0110 pus P
16.00%| 0185  111%| _ 36.5% 16.00%| 0167  111%| _ 365% g;gg s Outlet
0.080 |—— >
0.070
3% 3% 4% 5% 6% 6% 7% 8% 8% 9% 9% 10%11%11%
Discount Rate

IV-8-2 30 FFHIEAMEIZ L DI ERM(LEC) (¥ 7 /v 7 T v = 10MW X 2)

(2) FEFEHLAMEE
FEBED & — AT, 7.93cent/kWh THRIE S 117555 FIRR (X WACC, 2.56% % 8 2 % 3
bEND281%E 725, 0 FEMTOX ¥ v a7 u——T, fMFHOIMAIL D7Dk
FTHEHE 202 DIZ1E, WACC D 25 O FIRR RSB TH Y . ZD=dicid, I’
FEfMA% 1% 10.00cent/kWh F2EE N E L,

Sensitivity to Power Rate

10.0%

9.0%
. /
o /
6.0% /
5.0% /
/ == Project FIRR

4.0% /

FIRR

3.0%
2.0%
1.0%
0.0%
O 0O O 00O 0O Q9 00090 09 O 9 9 9 9 O 9 9 9 9 9O 9 9 9 9 O 9 9 9
® ® © 8N ¥ ® ® O N ¥ B ® O N © ®ORNT QX O ANT © ® O N T Q@
N IN 00 00 0 0 0 O O O O o6 O O O O O = = = = = &N N N &N &N M ;n n »n M
I 1= T - TR = JERE IR E SRS RS R S R R S RS RS Rl S g1
Power Rate, cent/kWh

i

[

,;L

G

[ IV-8-3 FEBHMEER (¥ 777 v a2 I0MWX2)

(B) mY =/ hax MIxtd DI
ZTNT T vy a I0MWX2 OEAIZEIT S LEC flif&ic CTIGE LT=5A. TR
Y FIRRIZ88%THY . 7 my=r FhaX hn30%m< o7& LTH KIARFIRR
I 6.5% THY WACC D 256% % Y &< b,
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FIRR

40.0%
35.0%
30.0%
25.0%
20.0%
15.0%
10.0%

5.0%

0.0%

Sensitivity to Project Cost

~—&— Project FIRR

Equity FIRR

<
b

%

130.0

N R EEEE R
SihShdih3ih 3ihGingimgnao
N N O™~ WL N O N O N OIS 1
N NN A A 4 A4 0 O O a O O O 0
333322333 ¢S 3

Percent of Total Project Cost

Project Cost Sensitivity

Project ColPro FIRR |[Eqty FIRR
100.0% 8.9% 29.5%
130.0% 6.5% 23.1%
127.5% 6.7% 23.5%
125.0% 6.8% 24.0%
122.5% 7.0% 24.5%
120.0% 7.2% 25.0%
117.5% 7.4% 25.5%
115.0% 7.6% 26.0%
112.5% 7.8% 26.6%
110.0% 8.0% 27.1%
107.5% 8.2% 27.7%
105.0% 8.4% 28.3%
102.5% 8.6% 28.9%
100.0% 8.9% 29.5%
97.5% 9.1% 30.2%
95.0% 9.4% 30.9%
92.5% 9.6% 31.6%
90.0% 9.9% 32.3%
87.5% 10.2% 33.0%
85.0% 10.5% 33.8%
82.5% 10.8% 34.6%
80.0% 11.1% 35.5%

IV-8-4 7my=l haxMNEE (F7NVT7 7y 2 10MWX?2)

HL, 7Vl MO PHEEZGHTH LR EHTEELEL, =207
o0Yx/ haA b, 1220 H G R 1031 5 KL & 720K 85% ~DIFEE L 72 1) |
ZDOHEDOMEIRIITERDOHEY

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

7.93 cent/kWh

With Contingencies
12.99 cent/kWh
14.44 cent/kWh
2.56%
3.41% >2.98%
8.86% >2.98%
29.53% >12%

Without Contingencies
11.58 cent/kWh
12.87 cent/kWh
3.01%

3.90% >3.01%
9.10% >3.01%
29.05% >12%

4. CDM %5

a. CO, HIBZN R & CER fRFEILA

TURVBNRRILITRITT 4 —EBLTREBINTWDLTD, T 4 —BAUERRE
08 MH S, A7m Y= hD CO,FMANKREILTFROXTRD NS,

20MW X 8,760hr X 85% (capacity factor) X 0.8 = 119,136t/4*

KL, KR7a vz NTRAETDH CO, EITHIT 6 OIEEERE T AIZE £

% CO, TH Y, ZTOEIFHALT-T — X 5 HriE R L D 98vol% (0.87wt%) & HE 4L, T

Nizk ko5,

20MW X 8,760hr X 85% X 10t/MWh (consumption) X 0.87CO,wt%/100 =12,956 t/4F:
o> T ATy = sOERM CO, BRI 119,136 - 12,956 = 106,180 t/4E & 72 5,

IV-99




HEE A v B 2 7 HiERRS P S VB (i ) A 77 AF IV LIR— |
b. CER ffik%
TRIIRT EBY, BRR-IBIC JEHERGIZZERBUCE D &, FLIBW T, CO,
13559 1,100 I/t (13.7US$t) THGI S TEY, KX vy =2 FTOD CO,HIBEN T
RCEBI &5 & LT, MK E T RVOMBIEED JiAE L, PDD (Project Design
Documents){Eff & = b2 o MCIKEET 2855, K 30 77 RAVORREDE D DY,
FERE T RAVOIGRICITI o RE ORBETELEZDND,

IV-8-5 Hi#% « IBIC e EEG S EXB

Hi B o http://www.joi.or.jp/carbon/h_index.html (HP of Japan Institute for Overseas

Investment)
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FIV-8-12 RFEEE (X 7V T T v 2 10MW X 2)

PLN Tulehu Geothermal Project, Double Flash 10 MW x 2

Loan Total Repayent

. Lo Interest Outstand-ing

No Year Loan Equity Total Principal During Interest Repay-ment
Construction Balance
-6 2010 0.00 0.00 0.00 - 0.00
-5 2011 0.00 0.00 0.00 - 0.01
-4 2012 33.69 4.69 38.38 - 0.11 38.75
-3 2013 32.57 7.61 40.18 - 0.18 - - 68.29
-2 2014 26.09 5.98 32.07 - 0.23 - - 92.62
-1 2015 23.83 4.68 28.52 - 0.27 - - 116.70
0 2016 0.00 0.00 0.00 - 0.32 - 117.03
1 2017 - 0.32 - 117.35
2 2018 - 0.32 - 117.67
3 2019 - 0.32 - 117.99
4 2020 - 0.32 - 118.31
5 2021 - 0.32 - 118.63
6 2022 - 0.32 - 118.95
7 2023 1.73 3.96 5.46 117.45
8 2024 3.40 7.26 10.52 114.19
9 2025 4.74 9.67 14.34 109.52
10 2026 5.97 11.81 17.78 103.55
11 2027 5.97 11.17 17.14 97.58
12 2028 5.97 10.52 16.49 91.61
13 2029 5.97 9.87 15.84 85.64
14 2030 5.97 9.24 15.21 79.67
15 2031 5.97 8.59 14.56 73.70
16 2032 5.97 7.95 13.92 67.73
17 2033 5.97 7.30 13.27 61.76
18 2034 5.97 6.66 12.63 55.79
19 2035 5.97 6.01 11.98 49.82
20 2036 5.97 5.38 11.35 43.85
21 2037 5.97 4.73 10.70 37.88
22 2038 5.97 4.08 10.05 31.91
23 2039 5.97 3.45 9.42 25.94
24 2040 5.97 2.80 8.77 19.97
25 2041 5.97 2.16 8.13 14.00
26 2042 5.97 1.52 7.49 8.03
27 2043 4.24 0.87 5.11 3.79
28 2044 2.57 0.41 2.98 1.23
29 2045 1.23 0.14 1.37 0.00
30 2046 0.00 0.00 0.00 0.00
Total 82.49 18.27 100.77 119.40 1.13 137.49 254.52

Note: IDC include 0.1% of commitment charge
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HERA v R 7 B i v i i A 77 A4 F ) LFE—k
# 1V-8-13 FIRR

HEE (7T T vy 2 1I0MW X 2)

model: __PLN Tulehu Geothermal Project, Double Flash 10 MW x 2 e 5
OUTPUT | _saLes INVESTMENT REVENUE CosTS NETINCOWE, NETINCOME [CASH FLOW]
NTAL Y. No.of

No.  [vear MW | GWH SALE (wio1DC) Supplem. | SUPPLM. | TOTAL TOTAL OPER DEPRECIATION SUP.WELL| TOTAL NET Tax [After Tax] | FREE
Total Tol | Fmioan | Equiy | wells | mvest. | mvest. | Revenue | cost Total el ™ Oners | DEPN. |ExEnsEs| income cash FLO\

T 2 3 0 5 5 7 0 g e 2 e
21 22 P+l 71 72 73 N [0-11] [pas7s8412

[Gwh] [ Mshwell] [34%]

000
5 2010 000 000
4 2011 2123|1654 469 2123 2123
3 2012 4018 3257 761 4018 4018
2 2013 3207 2609 598 3207 3207
1 2014 2852 2383 468 2852 2852
1 2015 20| 12740 1873 193 611 336 o001 274 803| 1070 364 706 1317
2 2016 20| 12740 1873 193 611 336 001 274 803| 1070 353 7a7| 1327
3 2017 20| 12740 1873 193 611 336 001 274 803| 1070 as3 77| 1sa7
4 2018 20| 12740 1873 193 611 336 001 274 803| 1070 353 rar| a7
s 2019 20| 12740 1873 193 611 336 001 274 803| 1070 353 77| 127
6 2020 20| 12740 1873 193 611 336 o001 274 803| 1070 353 77| 1327
7 2021 20| 12740 2 1124 1124 1873 193 611 336 001 274 112 915 958 315 643 242
s 2022 20| 12740 1873 193 611 336 001 274 112 915 958 191 767| 1489
9 2023 20| 12740 1873 193 611 336 001 274 112 915 958 079 879| 1602
10 2024 20| 12740 1873 193 611 336 001 274 112 915 958 oss| 1680
1 2025 20| 12740 1873 193 275 001 274 112 seo| 1203 038 2ss| 1642
12 2026 20| 12740 1873 193 275 001 274 112 seo| 1203 060 1233|1620
13 2027 20| 12740 1873 193 275 o001 274 112 s80| 1203 082 1211 1598
14 2028 20| 12740 1873 193 275 001 274 112 s80| 1203 104 nse| 157
15 2029 20| 12740 1873 193 275 001 274 112 s80| 1203 126 68| 1555
16 2030 20| 12740 1873 193 275 001 274 112 se0| 1203 148 1146|1533
1 2031 20| 12740 2| m2a| 124 1873 193 275 001 274 112 se0| 1203 169 124 387
18 2032 20| 12740 1873 193 275 001 274 112 seo| 1203 192 1102 1489
19 2033 20| 12740 1873 193 275 001 274 112 seo| 1203 213 w080 1467
20 2034 20| 12740 1873 193 275 001 274 112 50| 1203 235 1058 1445
21 2035 20| 12740 1873 193 275 o001 274 112 580 1203 257 1037 1423
22 2036 20| 12740 1873 193 275 o001 274 112 580 1209 279 1014 1401
23 2037 20| 12740 1873 193 275 001 274 112 sa0| 1208 301 902 1370
2 2038 20| 12740 1873 193 275 001 274 112 se0| 1203 322 o7t  1ase
25 2039 20| 12740 1873 193 275 001 274 112 seo| 1203 345 sd0 1336
26 2040 20| 12740 2 1124 1124 1873 193 275 001 274 224 692 1181 328 853 228
27 2041 20| 12740 1873 193 275 o001 274 112 580 1203 388 905 1202
28 2042 20| 12740 1873 193 275 001 274 112 580 1209 410 8s3| 1270
29 2043 20| 12740 1873 193 275 001 274 112 580 1209 426 ses| 1254
30 2044 20| 12740 1873 193 275 001 274 112 se0| 1203 435 8ss| 1245
Total 382200 12190]  oo03] 2296 6| s372| ss71] soiss| sae 11604] 3387 s225]  2800] 20182] ae00s 7569| 2sasa| 27266
Electricity Price (at sending end) 1470 (¢/kwh) Equity ARR 29.55%
WACC of Project: 2.56% Project F.L.R.R. 8. BSﬁ

FIV-8-14 Fxviarvn— (FTNLT7T v a I0MWX2)

Model: PLN Tulehu Geothermal Project, Double F MM §1
Cash Inflow Cash Balance
Borrowing Equity Cash Flow from Operating Activities Depreciation Inital Addiional | Repayment Per
No. Year (w/o IDC) EBIT Interest Tax Profit Initial Inv. | Addinal Inv. Total Equity Investment | _Capital Total Year
1 2 3 4 5 6 7 8 9 10 1 12 13 14
[34%] [2-3-4] [1+5+6+7] [9+10+11] [8-12]
6 2009
5 2010
4 2011 16.54 469 2123 1654 469 2123
3 2012 3257 761 4018 3257 761 4018
2 2013 26.09 5.98 3207 26.09 598 3207
-1 2014 23583 468 2852 2383 468 2852
1 2015 10.70 364 7.06 6.11 1317 13.17 1317
2 2016 10.70 032 353 6.85 6.11 1295 12.95 26.12
3 2017 10.70 032 353 6.85 6.11 12.95 1295 39.07
4 2018 10.70 032 353 6.85 6.11 12.95 12.95 52.03
5 2019 10.70 032 353 6.85 6.11 1295 12.95 64.98
6 2020 10.70 032 353 6.85 6.11 12.95 12.95 77.93
7 2021 958 032 3.15 6.11 6.11 112 1333 11.24 1124 2.09 80.03
8 2022 958 3.96 191 371 6.11 112 1093 173 173 9.20 89.23
9 2023 958 7.26 0.79 153 611 112 8.75 3.40 3.40 535 9458
10 2024 958 9.67 0.09 6.11 112 7.13 474 474 239 96.97
11 2025 1293 1181 0.38 0.74 275 112 461 597 5.97 -1.36 95.61
12 2026 1293 1117 0.60 116 275 112 5.03 5.97 5.97 -0.94 94.67
13| 2027 1293 1052 0.82 159 275 112 5.46 597 5.97 051 94.16
14 2028 1293 9.87 104 2.02 275 112 5.89 597 597 -0.08 94.08
15 2029 1293 9.24 1.26 2.44 275 112 6.31 597 5.97 034 94.42
16 2030 1293 859 1.48 2.87 2.75 112 6.74 597 5.97 0.77 95.18
17| 2031 12.93 7.95 1.69 3.29 275 112 7.16 11.24 597 17.21 -10.05 85.13
18] 2032 12.93 7.30 192 372 275 112 759 597 597 162 86.75
19 2033 1293 6.66 213 414 275 112 801 5.97 5.97 2,04 88.79
20 2034 12.93 601 235 457 275 112 8.44 597 597 247 91.26
21 2035 1293 5.38 257 4.98 275 112 8.85 5.97 5.97 2388 94.14
22 2036 12.93 473 279 5.41 275 112 9.28 597 597 331 97.45
23 2037 1293 4.08 301 5.84 275 112 971 5.97 5.97 374 101.19
24 2038 12.93 345 322 6.26 275 112 1013 597 597 416 10535
25 2039 1293 2.80 345 6.69 275 112 10.56 597 5.97 459 109.94
26 2040 1181 2.16 3.28 6.37 275 224 1136 11.24 597 17.21 -5.85 104.09
27| 2041 12.93 152 388 753 275 112 11.40 597 5.97 543 109.52
28 2042 12.93 087 4.10 7.96 275 112 1183 424 424 759 11711
29 2043 12.93 041 4.26 827 275 112 1213 257 257 957 126.68
30 2044 1293 0.14 435 8.44 275 112 1231 123 123 11.09 13777
99.03 22.96 360.03 137.49 75.69 146.84 116.04 28.00 412.87 99.03 3372 119.40 275.11 137.77
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V IRiE - KB E

V.1 BEEEZTML L0 TOC ) FOIREATI HEE
V.11 REZEIHE

A v R U7 EEE (S No. 17/2001) . Hi /128 55MW i D HIZVFE BT X AMDAL (B
B M. Analysis Mengenai Dampak Lingkungan) D32 H 282855451 BTy, AR

O FHEPAREHELL 20MW T H % 72 AMDAL OFE I ER S /a0 s BREEE K4 No.86
(2002) 1T &V BREEEPGHE UKL LEREEE=42 Y o 75t UPL 32N T 2 48R H Y |
UKL & UPL 1X 2010 4E 3 HICfER S v, Hde~< L 7 PN /i X 0 KGR S U T 5 (Approval
letter N0.660.21/PLH-111/2010, 12 March 2010),

V12 ooz FrOREATIY

AFHET, [REESRIEMRO O DEERG ST T A R 7 A 1 (2002 4 4 H 23 A7)
(T Dk TIFEE (B v 4 —ICEET L0, AT EY AL Sh TV

V.2 AEMDRER—XS4M
V.2.1 BREE
1. BEHIUE S X O MR A

a. BRHIEE
7a Y=/ hEHEREE Y O Pattimura Z5HE (72 R U ZEHE) RGBT O 5 AR
(2006~2009 47) (TH7- D5, FERE, WA, Jam « FEUROBIHIT — 2 ZIVEE L
77
Pattimura ZEHEKGBMITIL, 71y =2 NEHEHD & PR IC 40km 1 EBEL T
VIRUZEEIZ D DA v KR TRG - K - HEREET (BMKG : Badan Meteorologi
Klimatologi dan Geofisica) O#LHIFTTH 5,

b. HHiFA
7'r Y7 FEHEHOEREOBUR Z R T 5 72 OIS EE) - BUE, HS, BREB LD
G DO % FEhiti L 7=,
FHH OF AR A ] V-2-1 1ZR T,
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422500 42§000 424500 425500

V-2-1 7y x7 FOAMER L O A (JICA Team)

9604000

9603000

9602000

9601000

Well Pad and Power Plant Legend

@ Production Well Pad
|:| Alternative Pad
[0 Reinjection Well Pad

- Tulehu Geothermal Power Plant

= == = 70 kV T/L connection to Tulehu GPP

(to be constructed by PLN)

——— 70 kV Transmission Line Plan

(Waai PP - Passo SS)

Filed survey locations Legend
A Wind direction, velocity

O H,S (HS-1, HS-2)

B : Noise (N-1)

O : River water quality (W-1, 2, 3, 4)

@ : Well (Ground water quality)
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2. 3%

a. HEm

b.

<~ NI MWT R A ETe A v RRITICIE, BELNEOES NS S, A
R EBREICERAH D, 6~9 HITA—A FZ U T ML ORMNKRE, ZDJEITK
TRDIRNTEDITA » RR T EE T 6T, 12 AGEFED I HETIET Y
TEIOKFEENSKRLS BAAREE L-6T, 2O X HICEHIT4~5H BiTy—
X)) BLEOI0~1LH (BT —R 1) OBITHIRZ & CREFICE(LT 5,

R

— W SR B S OV i FE SO R & OBRBEIC L o TE(LT 5, SR ik
7 2005~2009 £E D A 51T 25.0~27.6°COFPHIC & 5, FEMICI T 5 H
EARIEIEEV 2 AN 31.8CT, KW 7 AN 215CTH D, £, A BRI E AT
VIRIRRIREHD L. 1 HD 276, 242CHE<. 8 HD 250, 23.1CHEL 2» T
W5a (X V-2-2),
RIROZEAMHNIEE > A= HICE < e, BITU— R0 | R THREV A—
VHNCIRL 2, BITY— AU T AR THORERT 5,

[X] V-2-2  2005-2009 (23517 DAl o A ¥, HieR, /<R o221k
(Source: BMKG)
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C. FEKE
< VI MT RO EITA KR T ORI LR Y . BRI
AKEIL6 H (26.3mm) 23%< . 3 H (6.3mm) 2370 (¥ V-2-3), FEAKBRDELE
EDOEARIIRE L A=V ICBIT Y — R &R THIINL, T A— U HICBAT
V=Xl ERCEST D,

X V-2-3  2005-2009 (Z331F % FA itk oo H S B ok B0 4E281E
(Source: BMKG)

d. wE
FRAT I D A S 1 43%~49% DHIFHICH 0 . H EERRE X 79.3%~87.9% T
H5 (K V-2-4), BEIZHET L A= HIHRIE 2 H) 2#EL, Jme o 2A—rHic
i (6 H) IZEY, 7o, PRIBEFEZIMITEE S A— KL 20 . 20
BT — X T 2T L, HEL A— v HIcBITY— X T AR THOE L
5,

[X] V-2-4 2005-2009 (23517 % A Hidek oo H SR E O F 21
(Source: BMKG)

V-4



A 1% o 7 MR S B

77 A FIILLAR— |

e. JEA B L OVEGE

BLIFT D 2005~2009 40 H i KJEGEIZ 31T 5 Bl A O HBLEIE S L OBHE 2 &
V-2-1 \ZHEER U=, F72. 3 V-2-1 12 KD JREEX % X V-2-5 12777,

FEORZEAIL, ORI RS, HBLED 263% L 70->THY, RITFEH
JECTHIBLERAS 22.8% & 72 > TV D, AEM DD JRIIE, P8 & ALRO R e b4 72 < |
HELR 2 33%B LN 34% L 72> TW 5, EM %L E®EIL 5~ 10knot/s

(1knot/s=0.514m/s) L 72> Tk Y, HBELENEIRD 80.8% & /- TH Y, 5 FEMD
¥ a1 8.66knot/s (4.45m/s) TH 5,

FV-2-1  HEKBGEIZI1T 2 A o B KO (2005 - 2009)
(Source: BMKG)

: 1 0-5 5-10 10-15 15-20 2027 >27

Wind Di- Total
. knot knot knot knot knot knot
rection
F* % |F % F % F % | F % | F % | F %

N 16 09 (174 |94 30 16 |11 06 |3 02 |- - 234 | 12.6
NE 2 0.1 |40 2.2 5 0.3 |13 0.7 |3 02 |- - 63 34
E 2 01 |77 41 11 06 |3 02 |3 02 |- - 96 5.2
SE 10 05 | 369 |199 |42 23 |- - 2 01 |- - 423 | 22.8
S 13 0.7 | 439 |236 |40 22 |2 01 |- - - - 494 | 26.6
SW 4 02 | 255 |13.7 |79 43 |17 09 |4 02 |3 0.2 | 362 | 195
w 3 02 |41 2.2 5 03 |5 03 |3 02 |4 02 |61 3.3
NW 14 0.8 [ 105 |57 4 02 |1 01 |- - - - 124 | 6.7
Total 64 34 | 1500 | 80.8 |216 |116 |52 |28 |18 |10 |7 0.4 | 1857 | 100

*: Frequency

V-2-5

JEEC (2005 - 2009)

WIND SPEED
(Knots)

[ »=27
M o2
Ml 52
M s
[]5-10
M o

Calms: 0,00%
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77 A FIILLAR— |

o - G oD B E RS R

oo JR ]« JEUE OFHA 1L A U (Suli) AHCALE G 5 4 FEH TLU-01 #h5 (S: 040 10°

22.8" E: 1030 38'40.0”) T 2010410 H 7 ~13 AITHNT CT&EHM L. #1 - 10m o Ja ) -

JEGE A 5 4y 7 BRIBLAIL 72 (X V-2-1 BHR),
HEHIMICB T 2 &AM MORP KD E < HEFEN2049% 72> TED |

RNTALDJE T, IR 18.90% & 72> T\ 5, BT HFL (calms) D HERERMN
54.6%. 1~2m/s O HHFEN 30.21m/s, 5m/s LV K& WEGEA 0.05% L 1FE A K7
<L CEHEGEIE 0.92m/s &g o TS, A O B & KREGEIZ IS D A o HEL
ks L OVE ) - R B R A 3R V-2-2 35 L OV V-2-6,7 12”7,

2 V-2-2  HEREGEEIZ IS8T B A o HELEEGS L OB (2010.7.7 - 2010.7.13)

Wind 1-2m/s 2-3mls 3-4m/s 4 - 5m/s >5m/s Total
Direction | F* % E % E % F % F % F %
N 280 | 13.89 | 82 4.07 18 | 0.89 - - 1 0.05 | 381 | 18.90
NE - - - - - - - - - - - -
E - - - - - - - - - - - -
SE - - - - - - - - - - - -
S 236 (11.71 | 118 | 5.85 48 | 2.38 11 0.55 - - 413 120.49
SW - - - - - - - - - - - -
w 93 | 461 | 25 | 1.24 4 | 0.20 - - - - 122 | 6.05
NW - - - - - - - - - - - -
Subtotal 609 | 30.21 | 255 | 11.16 | 70 | 3.47 11 0.55 1 0.05 | 916 |45.44
Calms 1100 | 54.6
Total 2016 | 100

*F: Frequency
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WIND SPEED
(m/'s)

B -0
4.0- 5.0
3.0- 4.0
2.0- 3.0

([N ]

1.0- 2.0
Calms: 54.56%

V-2-6  JAEIX (2010.7.7 - 2010.7.13)

%

Wind Class Frequency Distribution

10- 20 20- 30 30- 40 >= 50
Wind Qass (n's)

V-2-7 JEBRE (2010.7.7 - 2010.7.13)
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3. IR ZRAT:

a. HiFIK
TR HIE N O 2 U AHI21E 3 > Dfu])1 (Waetatiri, Waelorihua & Waeyari River) , —
O# (Tihu Lake) 27FFE L. b v L7 (Tulehu) £Hi21% 2 > D3])1] (Waerutung & Wae
Mareta Rive) 23MF(ET 25 (F V-2-3),

# V-2-3  FRA Ik o)1 3 KON
Hhsk apll WA

) Yari river (tributary:Waiyari, Waetatiri) and Lori- Tihu Lake
hua river (Waelorihua)

R4 Wamina river (tributary : Waerutung nad Wae
Mareta

(JICA Team)

b. B2
SEAT Mt JE 0 > Wamina )l B3RS 2 T OIRRIEE R H Y (X V-2-1 ), 274
AT 32 R USR5 HH AU 2 7 9 % (S3 35.603 E128 18.506),

c. KoOFIH
FRAT I DO E RO ATE FHAKITHE T AKOHF K E, HIT AR E Lok sy v
T DIKTH D,

PLN (2 ZAuiE, #iEHIH @ TLU-01 @ F7K X Tihu Lake 2> 5 UK 3 2 5HE & 72 > TR
V. FE XY Tihu Lake 205 OBUKFF A % 5 2 50T\ 5, Tihu Lake 128 HIE R
L DATERKRE LTORMIZRL . 20O B TOKRKOFIHE 2, £/, 7o
Y7 NOMOAEFEHI XOREITHAKOBUKSGITIZ DWW TIE, Sudt o BAR 7248
HINLESST 7 o b O BARBFHE (M EEeKE) E0NE E - 72 FF AT PLN Geothermal
DEUKHS 2 RETT 5 T ETH D,

4, RKVE

FHIEHE L F K OB SRR 0 2 BT (IX] V-2-1 B H8) 123850 T H,S JREE 0 24 FERHEIE
ZEh Lo, IERE R 2 HS O E B R IREARTS (<0.005ppm) TH V| HS I24%0 5
HAJLHE 0.02ppm  (Kep/50/MENLH/11/1989) LA FICdh D (3 V-2-4),

V-8
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#V-2-4  H,S OHIERE R

it {7k & (H,S) 0,02 ppm <0,005 <0,005
* o R (KEP.S0/MENLH/X1/1996)
HS-1: $EBER (ETEAEKAT)  S:03036°31.8”  E:128°17°54.9”
HS-2 @ FRHiiiH S (MES s S) S :03036°10.2”  E:128°18’13.2”
(JICA Team)

5 B

FEVEBE RS IZ BT, 24 B OBR S L~ L OMIE A 1T - 7= (K V-2-1 B1R) . B,
H L O 24 B O BRE L ~UL ORI ERE 1% 39~48dB(A) TH ¥ |, BT IR D JE{E Hilk
DB HEYE (Kep 48/MENLH/11/1996) 55dB(A)LA FIZdh D (5 V-2-5),

#* V-2-5  BRE OWEREF

N-1 FOESEIA L] 48 39 47 55
*: Ls = Value of Leq in daylight (16 hours)
Leq = Equivalent continuous sound pressure level

Ly = Value of Leq in night (8 hours)

Lsw = Value of Leq in all day (24 hours)
***. Noise level of quality standards in accordance with the decision of the
Ministry of Environment. No. Kep.48/MenlLH/11/1996

(JICA Team)

6. KE

a. Il - WooKE

A AT Tihu foFATTI (WL) | FiEHRR) I (W2) 36 & Ol HE 32 > Waiyari
JI (W) LS B3RO Tulehu JIT (W4) @ 4 Hi L CER L7z (K V-2-1Z38), K
BOSHHERE L OBRBEEEDOFAIIV (Government Regulation no. 82 year 2001 on
Water Quality Management and Control of Water Pollution Class IV) % % V-2-6 (Z/~K7,

AAHRIZ LD, BOD, COD, VU, i, KIGE I L OFEEMERNGE T 2B
ATEY, ZNHUANOHEBITT X TEEEILTICH D,

Waiyari 3 X O Tihu A, JiEHHSOKIEIT 26~26.7COFHIZH Y | {ERAKD
WA S D Tulehu )11 34 CTH 5,

Tulehu JIFAA R TIIBBER L L S, BRKRBREHFICR->THY . AEME
DIEIECdH 5 BOD,COD 1% 10.5,31.5mg/L & & < | BB fEYE D 3mg/L (BOD) . 25mg/L
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(COD)x K& <Mz %, BOD, COD 2 < 72> TWAFREILEL ) b DOATEHEK
DMAN—KTHD EBZHND,

KIGH S & OSRAEME RIGE T 2 A L CEEMEZ BB L Tk, SARETH
V. BT DR BELERR LI TH D,
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FV-2-6 {1135 X O K E 45 #r i R

7
No HA LXivA BERR HLYE(H
W1 W2 W3 W4
A. PHYSICS
1 |Temperature °c 26 26..7 26 34 Temperature + 3°C
B. CHEMICAL
1 |pH - 6..8 6..8 6..0 7.0 6-9
2 BOD mg/I 2.3 3.0 1.2 10..5 3
3 |COD mg/I 8.1 12.0 6..2 31.5 25
4 DO mg/I 7.2 4.3 6.9 4.9 >4
5 | Total Phospate mg/l 0..2678 | 0..0120 0..293 0..293 0..2
6 |Nitrate mg/l <0..003| <0..003 | <0..003 <0..003 10
7 |Nitrite mg/I <0..002| <0..002 | <0..002 <0..002 0..06
<
8 |Cadmium mg/l 0.0010 <0..0010 | <0..0010 | <0..0010 0..01
9 |Chromium (V1) mg/l <0..004| <0..004 | <0..004 <0..004 0..05
10 |Copper (Cu) mg/l 0..15 0..28 0..14 0..14 0..02
<
11 |Lead (Pb)* mg/I <0..0040 | <0..0040 | <0..0040 0..03
0..0040
12 |Sulphate (SO4) mg/l 118 50 116 137 400
<
13 |Zinc mg/l <0..0078 | <0..0078 | <0..0078 0..05
0..0078
14 |Cyanide mg/l <0.001| 0..005 <0..001 0..007 0..02
<
15 |lron (Fe) mg/I 0..2631 | <0..0041 | <0..0041 1.0
0..0041
16 |Manganese (Mn) mg/I <0..049| <0..049 | <0..049 <0..049 0.5
17 |Amoniac (NH3) mg/l 0..17 0..43 0..110 0..39 15
18 |Sulfide (H2S) mg/l <0.001| 0.06 <0..001 <0..001 0..002
19 |Floride mg/I 0.21 0..54 0..36 0..49 1.5
20 (Chloride mg/I 19 9 18 250 600
C. ORGANIC CHEMICAL
1 |Detergent as MBAS ug/L <0..003| <0.003 | <0..003 <0..003 200
2 |Compounds Phenol ug/L <0..002| <0..002 | <0..002 <0..002 1
D. MICROBIOLOGY
1 |Coliform MPN/100 ml | 59 x10% | 52 .x 10° | 95x.10? | 50 .x 10 5000
2 |Fecal Coli MPN/100 ml | 39 .x10?| 12 .x 10* | 33.x10? 10 .x 10° 1000

Source: JICA Team (Results of Laboratory Analysis. 2010)
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b. #iFKDKE
HTFKIZAVFOAETFEHKE LTHEHAL TS HFNLEKLTOr L (K
V-2-1 ), ik & O KL 4E(Minister of Health of Indonesia No. 416/ Men-
Kes./Per/IX /1990) % # V-2-7 [Z/R7,
WAEMIZEIT 2B ORBGE 5 X OFMEMERIGE T 1600 MPN/100mI TH Y | £
FH/KFEHEME D 50 MPN/100mI (no plumbing) Z 7= X 72\, ZAUEFH KA
MOKDEEEZZITTNDHHEDEEZBND,

FV.2-T HTFKOKE MG R

No HH | owmm | oweR | Hiefn
A. PHYSICS
1 | Color PtCo <1 50
2 | TDS mg/I - 1500
3 | Turbidity NTU 1,43 25
4 | Taste - No Taste No Taste
5 | Odor - No Odor No Odor
6 | Temperature °c 26,8 temperature + 3°C
B. CHEMICAL
1 | Mercury (Hg)* mg/l <0,0010 0,001
2 | Arsenic (As)* mg/I - 0,05
3 | Iron (Fe) mg/l <0,0041 1,0
4 | Detergent mg/l <0,001 0,5
5 | Flouride (F) mg/l 0,63 15
6 | Cadmium (Cd)* mg/I <0,0010 0,005
7 | Chromium,Val® (Cr*®)* mg/l < 0,004 0,05
8 Calcium Carbonate/CaCOs3 mg/l 45,991 500
9 | Chlorida (CI") mg/l 35 600
10 | Manganese (Mn) mg/l <0,049 0,5
11 | Nitrate (NOa) mg/I < 0,003 10
12 | Nitrite (NO,) mg/l < 0,002 1,0
13 | pH - 55 6,5-9.0
14 | Selenium (Se)* mg/l - 0,01
15 | Zinc (Zn) mg/l 0.0079 15
16 | Cyanida (CN)* mg/I 0,005 0,1
17 | Sulfate(SO7,) mg/l <1 400
18 | Lead (Pb)* mg/I < 0,0040 0,05
19 | Chlorine mg/I - not regulated
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20 | Phenol mg/l < 0,002 0,01
21 | KMnO, mg/l 0.002 10
C. MICROBIOLOGY
. piping = 10
1 | Coliform MPN/100 ml > 1600 o
not piping = 50
2 | Fecal Coli MPN/100 ml > 1600 not required
Source: JICA Team (Results of laboratory analysis. 2010)
7. EEY
a. PrRIETREY
K7V =27 PO UKL, UPL B LT 0y =7 NI ZEEEST 57 2R U BREDR
(Mr. Yunan Tan, Vice-Coordinator)(Z J4uiX, 7w ¥ =7 kRIS M R D A4 8.
AFF RV, T, BHEEOIZ T e Y 27 NI SR B O T v
W, AFERMD Y BAREDIRWRE TH Y | EEALBEMOEER - £2FT 5 Al
PRITIRW & S D,
b. HEHHE
AT I CHIZE ST W A BUFI T AR, RHAR, BRIERI S X OMERIT 4y
b,
TR kA D 7 v — 7 (Syzigium aromaticum). & A / % (Albizia falcataria),” >
E'Z 7 A (Hibiscus macrophyllus), 2" A Y J - 7 /LR L 7 (Gmelina arborea), 77 A
(Alstonia spp)% T 5, F7o. UMM Z THEFED D 72V DR HAE A O T v o
(Metroxylon sp)23fFfE L. % A ~A = 7 7 )L 2 (Inocarpus fagiferus), I 77 7 %
(Cerbera manghas), <% (Hymenophyllum sp)is 2 U8 K & (Colocasia sp.) ZE03 A 5
o,
7 v v a2 ®FERFEILT H ¥ (Imperata cylindrica), £~ "7 U & = K U (Eupatorium
odoratum) I & OV F~ 25 (Lantana camara)®$ Ch 5,
c. EtH

BB O WL O OFERFITEEERFDO A U # B a—IZ Ko THFEENPER I, Z
NoEZLLTICRT,

WL : 1/ 2 3-(Sus scrofa), 4=(Macaca spp), A X 27 (Tragulus javanicus), /3
—% 7 7 ¢ 7 —(Muntiacus muntjak)Zs.

J5%8 . =7 b U (Gallus gallus), 7 U & A (Ebubulcus ibis), 43>/ > (Centropus
sinensis), & A K U (Macronus gularis), %77 A(Corvus enca), =77 LU 7T
~ Y /3 A (Hemiprocne comata), = 3 & k& = K U (Pygnonotus aurigaster), 7 71 /~7 ¥/
27 = 7 (Copsychus malabaricus).

€ dEE KON AEHE © 7~ 4 Y~ (Bungarus fasciatus), X XA k44 (Varanus
salvator), ~~~7'(Trimeresurus sp.)%
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8. L:HuFIH

7u Yo/ FEHEHTHBEAICEE L T DR~ L RER DT VAR v D R
HIALET D,

2008 EDFDE 7 5 7 OF —H 2L % & Bandabaru S5O HHIFI R IE, Fokg - AR
(62.27%) . HE¥% - & (28.4%). HEF (3.36%) . ZiHh (0.67%) {RRHEZ (0.67%) .
F7 4 A AMHERE (3.30%), L7V x=— a3y (1.69%) HETHD,

FHFIAR (2 V-2-8) 1CHEXIE, AHERE BT~/ 7 KT H R, WK Ty
Vo WEHEE LR A IR A S B, HOBAB T MR A M e S
BRI 55, 70 V=7 b EHOALTE I LR LT BN, 5
BT E I A S i b VAR T H 2km B EEEN TR Y . AT a D=7 ML R
Rk~ RS L EERIT W,

X V-2-8  +HiFI| X
V.22 RS
1.

by U7 HEBER Y e Y = 7 FEFEHI PR~ L 7 R (Central Maluku) 7 7 kv

(Salahutu) #IX A UAIB IO v U 7FICALE L, BT 4« 70 (Tial) M35 5,

HMHIRE O T2 D OHSBRBEOMERIAIZ R VAT, by L I7FRBLOT o 7 AR O—H
e LT,
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s - B - SUEEEICR L i~ v 7 kR R 2% 2009 AT L= Hi~ 12
BHZ 7 o HIXOE 7 v 7 L0 A0, &%, Uk, (REICEET 2 &R 28 L T,

2. \n

2008 FFEDOHER~ /L7 WOKEHZI L D & T 7 h y MK O AN EFE~ L7 oo
HKIZHANT 2B/ HIC£< . 44,603 A TH Y | I 151.82km*> T, AL O EE T 294
NS

2008 FEDOY T 7 My R OKFHCE A EY T T My HIKTIX by L7 OAOR
15,852 AT b %<, T4 TAKDOARIL 2,362 A THRLDARW, £72. ZVKO AR
158,896 AThHD (F V-2-8),

FHEDOFLEIRERABIT . AV BLOT 4 TR T4 A Fy LR TIZE ATHY
)T LFEBRIIME & 2 NABWE 3 A boTna EEZ LD,

# V-2-8 GO AN

it 5 LS it L R ity A8
2 4,419 | 4447 8,896 2,186 137 4
Fy Lz 7,835 | 8,017 15,852 3,457 514 5
T AT I 1145 17 2,362 556 100 4
& 13,399 | 12,481 27,110 6,199 4.3

Source: Salahutu in Figures 2008

3. HE

2008 DY T 7 h y HIKDIFHZI L D & KX OEEMRIL 7 ThbH, RTOR
TUHER L~ VEE XD 1~2 BTV | NP LT 2 RELER S D, FRIT
AZAVRTIESK, T4 T AR TIE 2, Py L7 T 1R2K03H 0 BANTPFRIEL
~2BE, BRIZA VA E by LTMICH D (R V-2-9),

# V-2-9 HE %

ki B HER NEd HEERe g
Z 1 5 1 1
kL7 2 12 2 4
T4 T 1 2 1

a8 4 19 4 5

Source: Salahutu in Figures 2008
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4. PR

PR HER 2B LTl 2008 D0V T 7 b w HIXDOFEHZ L D & AKX TIImEEEIE b
v LR T L AT, A REEE X — I A VKT3I, T4 TANTLIFRTH 5.

+7 7 by IR OEFEHEEE ORPUIES D 10 4 T,
X34, thofhI3s - TRY, HEEEILIB 4 T,
by U7RIT 13 4, MOAIX 6 £ & 7eo TV D, Fio, KHKOBFER
IBLRAUKIZT A, T4 T RNT L 4,

IUATIE 1 4
1% 20 4 T,

IBLAUMIT A4, b LT
IYBLAVMIZTIS L, T4T

hy L 7K 34, oKL 94

LioTRY ., FMOBERZISFICL > TRZRY —2D TIE 2~15 ATH D,
FHA KT G I O PR EIRIEF DO NFROFEM 2 & V-2-10 [T~ T, £z, & V-2-11 IZF
BHIROERICHAONDERD T v 7 &R,

# V-2-10 fRAEERENEEE

Ff £y WeEE | Rk 2 — | FoBER ity
O B pERT
Z ) 4 15 7 12 10
T AT I 1 1 2 1
Fy L7 3 13 3 15 14
a8 7 29 11 29 25
Source: Salahutu in Figure 2008
FV-2-11 HEHIBROERICA BN D EIRD T v 7
ZEd —A %
AR (ME IR 5% £ 1982 28,5
T 339 4,9
~7 U7 748 10,8
F e - 357 5,1
i P KBRS0 A REL R 0D < BB 281 4,0
P2 i ek 279 4,0
#E1%(TBC) 250 3,6
fil D 900 13

Source : Salahutu in Figure 2008
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5. MRt & AEEE

+77 by IR E G~ L7 BOERO ERATUITEMKELTH D, it
FREMNEDANTFARERT — X X DB LI~ L 7 BD A& O T2 OH;
BEROERSFICEK T 5 15 F UL OB A0 OBFERI A R V-2-12 ITR T,

RKNV-2-12 K5 b B RFE, A, SESICTIITEH )0 58% %I L TEY |
ERBEMINER Y Ty v PR EORIEE, T T a T n—T
aaf oy ThD, WICHBH I EZRINL TWEHEHITES., AT LVBLIOT AT 0
15% T 5,

FV-2-12  ERGEICERT S 15 FLLEDO A O ORI,

No F 7258 % S At
1| B, MRE, . BE 48,339 17,708 66,047 (58%)
2 | B 3,265 2,403 5,668 (5%)
3 | 8. AT ABLOLANT v 6,037 11,172 17,209 (15%)
4 | A —vRE 6,537 4,787 11,324 (10%)
5 | zoftt B, FABXOER) . H 12,349 1,041 13,390 (12%)
A, KGE, REER, i, SRl
it 76,527 37,111 113,638 (100%)

Source: Central Maluku in Figure, 2009

6. R L ORH

i~ L 7 RO T3 KX O HLIX o L i O £ R o RIEREII A Y —Th 5
M. EFEOEROZ ITEN Yy DEEORETH 5, FHEHIEL OFRIE 2001 4F X
DANUHENOBELTCEEBERTH D,

BT 7 N v HIKOFEROFEIIA AT LHEX VAN THY, AU OAODITE
WEBRTIVAF % THY, Py LIZMOANADIZEALENRLAY L THD,

FHSER L. AV FICIFEESR 3B H. 12 DAY 21 OALESRRHY ., bw LT
21X 57 DR 7 | 47T DALEES . BEN 15 D FNCH D, T 4 T AFIZIL 9 MFTDE A
7 AT T OALEESS, BEN 2 T H D (F V-2-13),

£ V-2-13 GRS Mtk 0 20 %

Village Mosque Musholla (small mosque) | Church

Suli 12 21 33
Tulehu 57 47 15
Tial 9 17 2
Total 78 85 50

Source: Salahutu in Figure 2008
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1. ﬂqﬂﬁﬁy :J:D+

a. ERREEA L T et A

AV FRITIZBWTIE, %%%%"féiﬂ@ﬁ%mmwﬁmﬁ%ﬁ%
36 5 (2007 4D KHEHE % W2 &L o TRREWIE) 1235 % 2007 D [RIED

%mﬁﬁ%mw%liﬁﬁa%%sﬁ_%oTﬁMéhéo

PLNIZ LD ORGSO ER 7T o RILLTFTO L 127D,

e lha L F O 72 51F, PLN NEE: O A —F — L W L, IO VW TAE
B ST AIe %2 Hh» T HIM ARSI 5,

o lha BL ko> t:#li7e 51X, HHIO TGO 72 O HVRIRIC K 0 ek 9 4 D ZE B )
b HHFEZBE SN HE I N D,

o MHFHEZ B2 PLN ORDVICEFHORWZ1TH, PLN X, ZES LA —F
—DMETEE L& E tHOxMEiE LT 9, lhabll Eo+Hz AT 58
AIZiE, PLN IZIFEASBHERET 570 AL DL Z LB TE R0,

b. St A
FHUEF D PLN O SEha AR 2 X V-2-9 |27~ 7,

|
|
1
|
|
I
|
I
|
I
Exploration and Operations :
Finance Director Director !
|
|
1
|
|
I
|
I
|
I
I

Finance Staff Technical Staff

Land Owner Committee

|

Village Chief (Raja)
Village Legislative(Saniri Negeri)
Sub District Head(Camat)

BPN
(National Land Agency)

|

[ Land certificate ]

X V-2-9  FHHUECHS: 52 i (A i)
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C. EfiArY =—)L

A7z MBI AHMESEOFEAY Y 22—/ %X V-2-10 |27,
LAND ACQUISITION SCHEDULE
- Oct-11 Nov-11 Dec-11 Jan-12
Activites / Month / Weeks i 2 3 2 i 2 3 7 i 7 3 i 2 3 2

Coordination with local office,
establishing committee 9

Process of land acquisition by
committee 9

Measurement by local office of
National Land Agency (Badan

Clarification by BPN

Payment

X V-2-10 A7my=Z b

d. G

UKL LT UPL &’J:6<E2|K7°Ez~‘/°:n7 NES=

PT.PLN BRI [HI%
kY,
PLN-GE |

BT HHEBBOTEA T Y 2—)b

(Source: PT. PLN)

A 7Tha OHIHIA LB L $ 5,

WZEDeT ey MO O TIL 12 OFTEERITA L

;%ﬂ@i%iﬂﬁbfﬁmﬁﬁmf%é(%Vzm)

R gV = i%®aﬂkioﬁﬁiﬁﬁkioﬂﬁﬂ\a:?4®9~
ZHOBMMTITbivd, AVNEDOA VZ B a—
EAIZOW TR TOFRAH ORIEZ5 b, fifElx

JEGRR =

#V-2-14 FimfER L O

iiLiXJ$T

BT 5 oA

e TL o> ELTWA,

DB

+Hi D A
BT & IR

545 i #
OihifE(ha)

O E I
5.z 5

(22 IR 5

DT DS,
ERN

HEITK

ERIRTAT #) 7ha

12 F ik

EIETA

Z Ot

&t

g
o
AT

N

W54 % O R (A7 ha)

E i

GIE>i3:

AT

Total

# 7ha

#7ha

T BUEO G

B DT E A

Source: PT.PLN
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8. th% - REHHA

a. WAk
7Y =y NMEOSRE OB AL T > — M A LT 2010 42 10 A 2
~7 BICFHE LT,
RAEHIEII e Y ey RSEHIT A UR, Ny VIR BIOELOT TV
xtg b Lz (K Vv-2-11),
FHA T A UAFIZ 150 3, kv L7 AHZ 90 B LT « 7V 60 i@ FF 300 i
D7 = reRAV, AEBICL2EROFEZHFMLTT v 7 — MIE-> TERM
LIEEZ#FEAT D HFRTITo 7,

b. FI%#H
Tl — N OREEITEN 216 A, &M 84 A THY . FHEOEMEIA AT LN

160 N, 7 U AF ¥ 23 140 & 725 T\ %, [BEE D T0%FEEE 1L 10~40 4Ef{EA T
WADERT, 40 FHLLEEATHDERY 13~18%FEE L 7e > T D, [BIEHFHDF
ERERR AL T O LB TH D,

1~2 NiE 30~35%FE

3~5 A% 35~50%F

6 ALL 1T 18%F2E
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PETA INDEK

::.".j‘!'*:j;q__ T — 90 1@
FiF
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EilG ; ; 4
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// /7 N 1 \
o / N f \
-’ 4 \\ ! \
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7u Yz NEHEBRET A 7 . AL 1
// /,’ 1, ,’
’,
/ e / /7
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’
, ’
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’
’ e
- = ’ ’
2 Uk - e \\\\ ,I e
%« R * N .
7o hr— N 150 3 / . ,’ R
! \ e
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\
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C.

ELESUEES

a) HE

T 2 — NAEE O TERIT A Y M Tl 99.5%, FERTHRIZ05%THY, by L
TRIOT 4 TR TIEETHRETE ChoTo, 77— MNal&EHEOHE L~
46~56% L m A FE, 23~B4% TP FAFE, T~10%IT/NFAEFE, 6%ITKRFAFFET
b5, T0~80%D[EIEE ITANLFNE, 20~30% X FNLFE £ T IXZH RO (A
AT DHFRRBETK) Thd,

b) R

BT T T h v HIKOEROL ITEEICHEFELTEBY, EICx v v P SBE
aaFYRE Iu—TRFThDLH, ¥x v BV AT LWV S TBEHEDH
BRI TRY . ffEHIE e,
80~90% D [ H DI APULELZEN D T, & ORIZEH OIWANILRMEEENEE
B, ABETHY ., 3~4%DREFEITERIIH O TW RV KRR T - 7=,

T T NVEDOEFEDOEIEEO—EIL, 2 —h Y OFEOREIZ L o THEF &L
TTCWVWHEEIZELTEBY, —Hb D KFKEIL40~50kg D—h Y Z8ETHZ &
NHFET, 1kg 720 500 L E T DAL/ D L DREETH -7,

7 v — MEEFEOWEIAIZ BT HmEL (R, f) OFHIZOW T 92~98%
DHFEFEORDITNLZNWEEELTEY, FEEIZELTHNDLDIE2~8%T, DX
EANERIREELS LERTFHIETH D,

LAEDFREDREFAR DIV IR D LB o2 LI U TV D RIEHNL D,
— . 10~25%D[EIEHF IXZEN 2N EEE L TWD, BIEHE DS ITAETEERO
AR, KIE72 RGO B B X O R FREOAETE IR L CEBF ORI
WEFELTWD,

T, AEOFEORFRIUIEFELY BL oz EE U TV D RIZFITHIBE
FICBWTEVWRALIL, AYMOEIZEED 80%, ~v L 7BINT 4 T AKOE
BEHMNNEL 725 TN D ERIELTWD, [AERICVEE D OFEORF RO ZE/L
[ZOWT, RAUFMOBEIEEITREBTTIONNEL o> TWH EEEL, by L7k
1% 48%., 7 4 T K TIX A0%DEIEZENEL 2o TS EEELTWD,

C) L - EEFA

TH, (EEOFTAICONT, %< (80%FLE) 1ZRIEHH YO L L (EEEZFTA .
BUWFRILITMER ., 13~20%ITBED THIZH A ETEY . 2D 5 H 2~8%IT—KAYIZ
FATND EEEL TV ELOIA T 2FEBIIAM TlEoTov U L RER T,
1~2 ¥ JR1T 58~69%FLE . 3~4 FiREIL 22~32%., 5~6 #hRIX 7T~8WfLE TH 5,

BIAFHEDOKFROFTAT 5 LM OERIT A YR TILE/hE < 70%LL B
05ha AT &[EIZE L CTW5, £/, EIEH D 15%I1% 0.5~1ha, 12~16%i% 1ha LA LD
THIEFT A L TWD EEELTWND,
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FOBA o R3S 7 BV E iR A 77 A4 F A LAE— |k
FIZEFIC U DA AT LT A RIS, T A O HHE 2 BHE L.
FEIZF v vV hEmav WIEE NT TR EORYSC, BREHE L TW\WD,

d) A - R

FRE DRSO ELE D AR KO KIFIZOWTIE, AV FHEROEZE O 90%)°
HFKEFEHLTBY, BEOEKRFINNOKEFEH LTS, hy L7BIOT
£ T AT OFEROEIEE ITATE KD 88%N Dk, 12% 03 HF /K2 FEH L T\5b,

e) uv=7 FOFEH

HEBRRE 7 1P = 7 FEFEICE L TIZ R VA D 40~45%D[EIEE N> TEY |
A5~55%DEIEFENN LI WEE 2T, Flo, Pv L I7BIOT 4 T AR OERD
[ D T0%ILH 57V E & 27,

a7 FEHROFELZ H > TWEBEIEH O 40~60%I3F T HEfi Zi7= PLN
Geothermal (2 X 2RI L > THI- 7= & ZHIZE L, fhiX FIS & a3 L4
Y EOREBND EEELTWD, Fo, HEREHBMHICEHZKINDSZ L TEN
AR DS O X B A FKEDH FICER D LR LTWE L) ThH 5,
BB, Tavel NEBIZE S TR~ 725 SNDELEIC OV T, 54~84% DA%
FHN EKE, ATEREOA > 7 7EESCEAKS 2L L RIE LTV D,

LD [EIEFE D 35~45% b AT THIZWVRE AT DBAREIC L W ZVVEREHE O H A T
HR0,255~32%F 7Vl NOFEEL L TRETEXHHEOZ LIZHIFfFLTND,
FTo. T4~82% DA LRI 72 AR % B\ THOMA ) b O 55783 O J I [FRE L7
WERZELTWD,

[BI4# D 75~80%1%, AR AZE L CTHELNZ7 ey 7 MCBET 2 1EH
DAV THY, Iry=r MIET S CTOBBNIR S 72 R TRELT
Sl LTS, F7z, 1% OILERICHEIEET O OB HAK DR, 7
By FEHEMEL O I I 2= 4 ~DA Y v FEHD T2 E LTS,

FHASIZSML T 2RnWT o — MEEE T, A OBRMEIZE S 2 1R %
DL o2 EAIE LT D, TV IAS ORI 2 B FLE & o
Tl ThdEEZBND,
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V.3 IRIEHEFM & EME
V3.1 RIEFZETMIER DREE

BAHIER AT > PLN 23ERL L72 UKL 38 LTV UPL &5 % 2. Moo SR, FHEOFHKZ EE
L. K7v =7 NOFEMIZEVEE SN DERELERH B L OREO SR %2 & V-3-1
2R,

B, HENPKEI W EIEINDHEE OEFKOMRGHE RE CHlA B, fakERis X
OV B BELZ 51F T 5 L 72,

FV-3-1 HEINDHERBERE DFEER L OO ST

HH APiE HRBD %ﬁ WA DR

XOHE (A aaFﬁ@/Afﬂf/‘fJ)foﬁlfu%éﬂé HoS (ICH D045 | IRIETHETT %,
(H,S) BB ENEESND,

UKL 3 XV UPL T HyS ICOWTIE Tl &2 £l &
NTWAHED, TRIFHEIZHEH ST 27t OR
IR TH Y BARAGFHE 2 R F > 72 R ISR
MNBLETH D,

K'Y

A ST E D)ot 23 50 | SUHHIERF OJE | IR TR %,
KOOI I AT D PKIZIDI) I
MA~DREPHESND, o, THBFEIC TS
KB L OB AL L7235 B B KIZ &5 ¥
KPEESND,

A ST EHE IR DY L ARSI D HIBNGRE | IR TG %,
RN IR I8 A D o T BB AR D M85 1
BOTRATOER MRS DEESHDD, —
KPR D TH DT | BREE~D BT/ NS L
ERbD,
1 M DRI ONTIE, Al KRR P —E
v BEEEFENOORRT - NRES I, TEEE
L:i’o T DEREE~ DB ESND,

THE5% | B R E DR THIRM AR BV TIL, | BUKIZRE RN ER S
R DNEZIRILVT, VB YO/ AT LD | AT RIS — R . IR
N Y AN uffﬂmﬁﬁbtﬁi‘ \—L)E#
TR0 EREICE LT

50

BESEW) . A THEPICPERBEIEY (IR, BEAM) OFRAD | IR TR 2,

HEWE HESND,

TARTFISH LR AETHIENBES I,
B, LS~ O ELSEOREI P LEL
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725,

AKFIH]

HUEHRHI, HAR T H KB LU R D 38 & A
MAKRBIKIZED )&, O KALIZ B E K&
(X ATREMEDS RIS LD,

BUKAAT 5 KPE (L, 1)1,
HTAK) 2O TE=FT
N/ 2~ ANV SN

D IKAL DK & T BB
AT I 5 7o i T O HL
IKIZEE D B,

W= 8
B &
4 §

M
/.

R AR, [ A TR O PR ) D17
TEITHER ST, BLHITARR - Bl L OV
AYIHRTHY . AFRMPDY AIREDR N EREE
Thon, 7ny=r FOEMIZ LD EEYLATE
ROFEPNSNEZZ HND,

Flo, THEICKDKBREOWLITIZLE A LR
<\ RERPRIERC &0 PEKIC X 2K D%
BlIhsnwetE26N0%,

BB OFCREIT LT 72 &
EBZONDHMN, EREL
ARSI L= 5A121%
BB THEOEMICH = -
T, # - MO LER, £F
BATORBIIED 5,

BB IO
PR X

Ty = MU I RARIE N KD PRAE X B
SN [l S D PR DX T 700

EROBR

7aY 7 MNEIZLAF ROBERIIARE S 7R
VY,

FHHE D EUS

1) Az >\ T UKL BLVUPL ik, A7
0= 7N THI Tha O A SLEE L5,

2) FHE B L OVEL D Tha o2 TiX 12 DA
—F—DBFAEL TCWARAE#THD,

3) B TTTRASN TRV TH 5,
4)PLN X3 TliZlha O HAH#IZEGF A THY
lha Z{E0 T 5, 5% ITMBZIG U CH A ER

BHINL TV FPETHD,
5 HHOA —F —I1IARK T a0 =7 MR R L
TUVRUY,

6) FHEHII ETH SN TOWARWE#THY, F
Tos A =T =D — 3 IIAR MK LIS A T
DI MBS IC KD sl R AE TR~ D 52
BT/ hSNEEZBND,

FHH B I C X A g I
NELHERPH LA
I, ETE T RREL TR
DL ML BEITINE T e
VI h~DOESEEFEIC
DD,

VIR
JefER

TaY = MU D BRI BRI,

Rating;

A: Serious impact is expected,

B: Some impact is expected,

C: Extent of impact is unknown,

D (or No Mark): No impact is expected. IEE/EIA is not necessary.
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V.3.2 IR
1. FRAHH

a. R=i5Y%

a) HaS

EEI L7 B RET D H A, BROEB L OBSIESET. BFEEOET), #
KOWERMFFIZ L > TRRD, HAITREENOHELNDAKORE, RS L
T 5720, WHOBU, WEHEEITILERH Y, Z ORI FISEH T 5 HiEL
TRIRICE £ D HoS DJED~D B 72 8N E 2 b,

b) &b
PUHN S T ADEHIZ DWW T, BRZIZHECMTHERY & OMRE 21TV, MEHLIREE
DFE FHE LR,

b. &%

a) HADWEH

U RIS CE B, TeKPEHAR 7 3 7 by 3 —55) OB A ik B, BT
HP D DRKA~DERFEHREORBEERDH 5, ZNU6IE—MHHNRLDTH LD,
RE~DRBIINSWEEZOND,

b) %t

EHERBRIRHC BT D BRI OV TR, A Lo —OREIC LY | BT ORREE
60

C. KEGYE LUK
a) Pk
YUFRA TF 2D BoYek, EHREN S 0HE LIZBUKORENEZ BN D,
£l JUHBHITHESIC, LREZGTEFIKOBENEZ NS,
b) 5%

GURH] T I AET D IRKIT, RBDIER AR S 7 AR 3 D T LA
DFFF AL ZAT 5, Fio, YU O M L2 BUKITIR B LRI ST
HP RS — IR D . eI L0 MR RSB T T %,

k. LIREZGLAEEIKIZONTIE, BEREIDR "B bOTHLT
D, KRBT 5 MBIV E B R BN DN, RIS K VLB LIEIZ R o o6
X, RS I LN EZ 6D,

V-26



HUHIA o 19 % o 77 A A S 77 AFNLHE— |
d. BEZEY
a) HEHITGIE

HIHARENCLE SO VERNPNAEL D, 2 E TORBRMNSIBEIROBARITILHF 1 AT~
» 200~300m° (Bik#) FRETH S,

b) s

GUFIRHNZME > TE T 21511, BB IERAIR O Lo ire iz iy, B
(Government Regulation Number 74 Year 2001 concerning Hazardous and Toxic Material
Waste Management) (Z9€ > TN ALFE T 5,

2. EEER TEEHAM
a. B
a) AR pbk, HLEIT

TEFRBEIR ., S ER WIS L DR ETOEENBEZOND N, R b O
ThHoHD, BE~OEBIINSNEEZIDLND,

b) %t

BTN 5 T D4 oG R D4 T 2 5 SEBR T DRI S0 5
b. AT
a) Pk

THBIRIC TR R LIS D IRBICK D2EAKDOEEREZ DN
Do Filo, BETHEPIC, LRZGLAEFKOEENESZOEND,

b) i

TR D KT, BEIDS U TRBILEBM TR L 720D T 5, F7e,
LRz @ e TG PEAKIC OV TR, ARSI & DB L2 IC 9%,

C. EHEMI LUXHE
a) BEFEW)

R TR AR MO LSO ENEZ BN D,
b) x4

BEFE BRI DWW TENCA AT 5%, BAEDKREAEZX 5,

THERGIZa T T2l LR M (F I FE) O S HIENZ1T 5, BT 5 .
UA Y — @BEO&BRITH TOFTENEG S EHICL D5 MY BAETH D,

ETNUNDT T AF =y B=—)b, HT7RAHEFIEAE (Government Regulation
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Number 74 Year 2001) (Z%E - CTALEET 5,

Fio, arr7 U=, VUTFEOERBEEMIZONTIE, BRI T HEL %
BT CHEUMLE AT O,

AN ESE3, SR TR U BIEhisx O @ik, HFk OB ML N TS 5,

3. HLAHAR
a. R&i5%
a) HaS OHEH

AR T AT BRI O KRB L ONER O R & 5% & LT H,S (Fiifbk
F) Bbo,

A7z bOFREHTIEEHRERN IR ST RNz, HBGEIRIZE
D HoS DIRFEDT — % 5353 51Ty, PLN OER L 72 UKL 35 X OVUPL Tl
H,S OHEHBIHIE (35mg/im®) Z AN Ty I 2L —2a URERINTNDER, TF
JAZATI LT3 BAT OB HIEE DFETLHIR SIVTR, FEATND O H,S DFEEIZS
VT, A% OE TH LN - HIBRIRIZE D HS DOIREER KOS EITETIC
HAXPWMETNMCEA LI a b — g U ROAJAFEREZ T - L Calii+ 5 28
NhdHEBEZLND,

b) ki

UIF CIRBEFEOMBIEEFREFICL D, HS DRBEZEZLZ L LT 5,

#& ICHEBVR SIS E D HoS 1, KBNS H AT L i L, $HEIEE
TEEICE X MEEE )N B ZEH 7 7 L0 RECHE S v, R THERE IR S v 5,
O XD IR R R OBV ERT TR STV IR R FIETH Y |
F & A EDEEIE HS OFMPREZ -+ IRk T 2 Z &N T 5,

£EL LT, BAOHBEEINCE TS H,S JEH Bl X OV K5 Huj fE o Jaljii 32
Bt R & 3¢ V-3-2 1T T,

C) E it

A v AT T TIEHS 122\ TH 43 (KEP-50/MENLH/11/1996) (2 L ¥ B A ER B HL e
NEDHNTWD, £/, A4 (KEP-13/MENLH/3/1995) (2 X v [EERKAIRH D
PEHBUE AR S 4 fIBAIE BT & D H,S OPFHIRE S HIH ST D (3R V-3-3),
HRERE R EDOE S Ti%ﬁ@%%%ﬁ_omf@ﬁ%#@< (EJE 72 <o
HIEEMEAE A OIRSRHIBRIC b F LEH SN D 2 L1275 08, BARIREEELED
EEINTWVDIEEAEOETITEEDTEH NS 2o ORI ZERSI LT D, £,
BA TIIEEOFHMREFIZ OV THREINTRVDOIIKRE RfETHY | — I
FRAIE B (B OBREZHAVCGHET 2D THD EEZ LD M, $%E
ZiE T 25 ST DRI AR & 72 5, WHO (HESUVORGEHERT) RUE
KZ 1 > (Air Quality Guidelines-Second Edition) TiX H,S @ AfK| ﬂff%ﬁfﬁé% 24
RS2 C 150pg/m® (0.1ppm) BAF & LTHY ., KAFr =7 MIBIT 5 H,S DJF
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L I~ D

B/
A

IZTWHO OFHA RIA Mz HWTEMT 5 Z L HERIN S,

FV-3-2 AARICET DMEFEEF ) O HEH S D H,S R EE O R F2ER R

B . JER] S B
REFO | WA O HS PR | H,S B — T
. 3 H,S fix K& Hi | HyS fe KA
H W) | B (ppm) (m°N/h) o - ,
T2 E R (m) P2 (ppm)
A ez (E5) %7 58 100~500 0. 030~0. 060
(27.5) | #9120 (&) " ' '
B 14 (EH)
#9140 100 0. 006~0. 008
(50) #1120 (&%) g
C #1499  (EH))
%) 720~730 300~800 0.141~0. 193
(65) 110 (&%) #
D 1% %9 8.0~10.3 158 65 0. 006~0. 007
7 = 100~300 .
(55%2) |28 % 6.1~7.3 22 63 (1,2 243
. #21 (Z3) #7 83 ~240 N. D~0. 001
(30) |20 (&= " T
F 15 #52.9~11.6 15 # 41 120 0. 091~0. 009
(50&30) |2F5&5 £ 2.7~7.0 25 a3 (1,2 565
Source: JFLA{E7. HiZEA Vol.32 No.1 (Ser.No.136), p57-69, 1995
FV-33 A2 RRITITHBITH H,S DN
THH HANL H,S
i B il B v D
; e mg/m® 35
(aPEH &)
R HLHE 2 ppm 0.02

Source : 1) Decree of the State Minister for Environment concerning Emission
Standards for Stationary Sources (KEP-13/MENLH/3/1995))
2) Decree of the State Minister for Environment concerning Offensive Odor Level

Standards (KEP-50/MENLH/11/1996)

b. &

a) & T

A7 v v =7 FFHEEL OERERIL. 77 > FEFE I S RIE R 1300m (24
BETHAVNTHD, 2. 772 Mt 546K 700m O IR R % 23 &

Bo ZILH OB OREFTHHERCI T D EEE DEIZ O\ T

% (¥ V-3-1),
B EFT OR BRI L OWERICHB T 2T ORAR L L THRRY —E v, 3
TR, KSR, WHEIES, WA 7 7 V50N B 5, BEAF O MR T AT O E ks 5Tl

THERE T D LE N D
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D OBRFIROH CHAE OERE N R E W,

ARK7vavxr NOMBISEINBEIC X0 IRRHNE X OEER A~ DRSO 8
WZOWT PRI ZSEHE L7z, PRI X OPHEE R IR V83417 T LB TH D,

TFHITIEFRBALD 20MW BT O EEERFIROERS L~V ORBHER L 0 |
BIRILFH R BT OMEAE ORRE & L, BEFO RHUL O MBS E T O mHEE O S
LV ORITEE A =,

FEITEBIC L DIRRHEORRE L~V O T HEIX 52dB, A U HEHKOERH L1
OTHIMEI 48dB TH 5,

b)

BABLER TS O AR 5 47dB(24 W) (2t U CHRUR % 1 5dB, A U 955X 1dB
REL 2D ETFRMEI, £ V-3-4 [TRT A 2 RRTT OEEH-IBICE T 2 BT UE
i (55dB) %/t d 5., f€> T, HWEIKBI DD ET O, RRMEH L Ok
EEITHT DRI LD ThDL EFEX LD,

FV-3-4 THIMSEE XOSEMHE QICARHET —2)

HH N
T b IR, A VR
FHE DS D O REEE IR SRS K9 700m
A VE - £ 1300m

HIR VBN EE T R 88
TG PRBERCR & KRR D 575 8
Bl ER B lE 47dB (24 )
THRR | A VR 48dB

T SR it % 52dB
PR b L v 55dB (/&)

*. Noise level of quality standards in accordance with the decision of the Ministry of
Environment. No. Kep.48/MenlLH/11/1996.
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C. KEIHY
a) HEK

HEGEEFT S OPEK E L TRKDBERs THBE L7220k, MEEN L OmAIBEK
BLO—EHANE Z 550, B L-EBuKIE cHIc L v i iR TS5 e
BTH 5,

b) %t

MEAE A — =7 m—K (MIBRKOEEIK) 13, HEZRK GRRDTIT A MY
FEENRY) DOEEfEAKTH Y . BUKOALFH 2B IZ 000 63 KERINCIT B A
THAMPEE L, BAH L2203 ELH O 4Kk L Tha< MBI,

—RPEARD 5B ATEHKITPE AR R 2R AL L THEK T S,

55 2 G T KIS P AR SR D 5y & D BEE U 2 LBl 2 U 7o RISk 32,

d. FEEWE L UHE
a) BEFEW

772 OMEFFEBICHEVEAET DB E LTIE, REREYD. mAEAT v
V. BEMBRD L, TS DREFEMICONT ‘iﬂLf)ﬂi‘“ B 5 2700 & ITRE
TOMEND D,

b) fs

i- —fXBEIEY
—XBEFEM I IR ORI & [FARIZ A LIENMY L, @ RBARMIIHEE T L 55| &
B Be[gETH D, FRLS (27 V—h, LU HRE) IIFEEMICET 5158
(Government Regulation Number 74 Year 2001) (252D CHLM CHERE & 581 T4
HI2DM0END D,
i-mHEARAT v
Koy %Gy Ui U7t BEEEMICBE 3 2154 (Government Regulation Number 74
Year 2001) (ZEV, BL TRIGEI IR S - Aeh &2 5 (T THLO LGy L, TR
[CHZASTAN
Organic and drilling sludge’s will be disposed of in a sanitary landfill
iii- B
Z— il L OV OBEMIC oW TIRBEEM I 5 B8 (Government
Regulation Number 74 Year 2001) (ZFD & | @UNCHPRR L7-t% ., EHIRICEMEE IS
LA FTFE L T T 20N B D,
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V41l RE=E

K7 Y7 MIULFIORTIRERH V. 25 DFHEROERE~DZEIZ O TH
N5, EEEOREHERER V-3-1 1R 7,

2X1I0OMW > TNV T I vy 2 AT A
IX20MW > > TNV T T v as AT A
IX20MW BIOR 2XI0OMW X TV T T o a v AT A

= V-4-1 BEEEOREHEE QICA F&ET—2)
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FEROBEE A B B

TR SCAEH TS D B B B

HIEGRE 5

A BN RKEWN

B: WENHD

C: ENEEI NI,
¥:1 x20MW B X 2x 1IOMW XTIV 75 vy a2y AT AOEEE~OFEITIZIE R RE
THDHEOICFEL &I 5,
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VA2 €04 T 3y LHKFEOLER
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7 4 — B AREIER OFEBREERBE O EIT TE oo, BENETT 5,
BARROTZOITT 4 —BNVRBEITORRARKIIFEEBHTOBH B X S,
HEC A, SPM, NOX, SOx, {EHEAK, CO BN L0 | ERDAEFFERFINE LT 5,
7 4 —EBAFRENRME S D 72D LR F R ESEINT S,

TVl eEBLRWEAL, ATVl MV T A —BAREERE LS
EOFHBEEMBEDOLLK 2~ N v 7 AFIRITE Y E V-3-2 1T,

FV-4-2 PuF 7L g b EREDLE

BB f B S TE Yoatrvar ERLES/
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