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12" Master Valve
Depth (m)
0 CASING b ) | BORE HOLE

] 20" Casing down to 50 m 26" Hole down to 50 m

100 —

KOP at 200 m

200 —

300 —

13-3/8" Casing down to 400 m 17-1/2" Hole down to 400 m

400 —
500 —
600 —

700 —

Top of 7" Liner at 980 m
9-5/8" Casing down to 1,000 m

800 — 12-1/4" Hole down to 1,000 m

900 —
1000 —] Top of 7" Slotted liner at 1,100m
1100 —
1200 —
1300 —
1400 —] Perforated / Slotted

1500 —

1600 —

7" Perforated Liner down to 2,000 m 8-1/2" Hole down to 2,000 m

1700 —

1800 —

1900 —

2000 —
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WELL i iniecti K0P | cievarion | erevanion -
NAME Production/Reinjection 200.00 1010.00 | 1000.00 Deviation (m)
Note: Directional Angle from True North 1000 900 800 700 600 500 400 300 200 100
Planned Survey Calculation Method : Minimum Curvature
Measured Vertical Elevation Dog-leg

Depth Inclination| Azimuth Depth (a.s.l) +N/-S -W/+E Deviation Rate

(m) (deg) (deg) (m) (m) (m) (m) (m) (deg/100ft)
1 0.00 0.00 0.00 0.00 1000.00 0.00 0.00 0.00 0.00
2 200.00 0.00 120.00 200.00 800.00 0.00 0.00 0.00 0.00 KOP: 200m
3 215.00 1.00 120.00 215.00 785.00 -0.07 0.11 0.13 2.03 Build up rate: 1°/15m
4 230.00 2.00 120.00 229.99 770.01 -0.26 0.45 0.52 2.03 0 to 35° : 200m-725m
5 245.00 3.00 120.00 244.98 755.02 -0.59 1.02 1.18 2.03 o.
6 260.00 4.00 12000 | 25995 | 74005 1.0 181 2.09 203 35°:725m-2,000m
7 275.00 5.00 120.00 274.90 725.10 -1.64 2.83 3.27 2.03
8 290.00 6.00 120.00 289.84 710.16 235 4.08 471 2.03
9 305.00 7.00 120.00 304.74 695.26 -3.20 5.55 6.41 2.03
10 320.00 8.00 120.00 31961 680.39 -4.18 7.24 8.36 2.03
11 335.00 9.00 120.00 334.45 665.55 -5.29 9.16 10.58 2.03
12 350.00 10.00 120.00 349.24 650.76 -6.53 11.31 13.06 2.03
13 365.00 11.00 120.00 363.99 636.01 -7.90 13.67 15.79 2.03
14 380.00 12.00 120.00 378.69 621.31 -9.39 16.26 18.78 2.03
15 395.00 13.00 120.00 393.33 606.67 -11.01 19.08 22.03 2.03
16 410.00 14.00 120.00 407.92 592.08 -12.76 2211 25.53 2.03
17 425.00 15.00 120.00 422.44 577.56 -14.64 2536 29.28 2.03 /
18 440.00 16.00 120.00 436.89 563.11 -16.65 28.83 33.29 2.03 /
19 455.00 17.00 120.00 451.27 548.73 -18.78 3252 37.55 2.03
20 470.00 18.00 120.00 465.58 534.42 -21.03 36.43 42.06 2.03
21 485.00 19.00 120.00 479.81 520.19 -23.41 40.55 46.82 2.03
22 500.00 20.00 120.00 493.94 506.06 -25.92 44.89 51.83 2.03
23 515.00 21.00 120.00 507.99 492.01 -28.54 49.44 57.08 2.03
24 530.00 22.00 120.00 521.95 478.05 -31.29 54.20 62.58 2.03 /
25 545.00 23.00 120.00 535.81 464.19 -34.16 59.17 68.32 2.03
26 560.00 24.00 120.00 549.56 450.44 -37.15 64.35 74.30 2.03 /
27 575.00 25.00 120.00 563.21 436.79 -40.26 69.73 80.52 2.03
28 590.00 26.00 120.00 576.75 423.25 -43.49 75.33 86.98 2.03
29 605.00 27.00 120.00 590.18 409.82 -46.84 81.12 93.67 2.03
30 620.00 28.00 120.00 603.48 396.52 -50.30 87.12 100.60 2.03
31 635.00 29.00 120.00 616.66 383.34 -53.88 93.32 107.76 2.03
32 650.00 30.00 120.00 629.72 370.28 -57.57 99.72 115.14 2.03 4
33 665.00 31.00 120.00 642.64 357.36 -61.38 106.31 12276 2.03
34 680.00 32.00 120.00 655.43 344.57 -65.30 113.10 130.59 2.03 /
35 695.00 33.00 120.00 668.08 331.92 -69.33 120.08 138.65 2.03 /
36 710.00 34.00 120.00 680.59 319.41 -73.47 127.25 146.93 2.03
37 725.00 35.00 120.00 692.95 307.05 -77.71 134.60 155.43 2.03 /
38 800.00 35.00 120.00 754.39 245.61 -99.22 171.86 198.45 0.00
39 900.00 35.00 120.00 836.30 163.70 | -127.90 | 221.53 255.80 0.00
40 | 1000.00 35.00 120.00 918.22 81.78 -156.58 | 271.21 313.16 0.00
41 | 1100.00 35.00 120.00 | 1000.13 -0.13 -185.26 | 320.88 370.52 0.00 /
42 | 1200.00 35.00 120.00 | 1082.05 -82.05 21394 | 370.55 427.88 0.00
43 | 1300.00 35.00 12000 | 1163.97 | -163.97 | -242.62 420.22 485.23 0.00 /
44 | 1400.00 35.00 120.00 | 1245.88 | -245.88 | -271.30 | 469.90 542.59 0.00
45 | 1500.00 35.00 120.00 | 1327.80 | -327.80 | -299.97 | 519.57 599.95 0.00
46 | 1600.00 35.00 120.00 | 1409.71 | -409.71 | -328.65 569.24 657.31 0.00
47 | 1700.00 35.00 120.00 | 1491.63 | -491.63 | -357.33 618.92 714.66 0.00
48 | 1800.00 35.00 120.00 | 1573.54 | -573.54 | -386.01 | 668.59 772.02 0.00
49 | 1900.00 35.00 120.00 | 1655.46 | -655.46 | -414.69 | 718.26 829.38 0.00
50| 2000.00 35.00 120.00 | 173737 | -737.37 | -44337 | 767.94 886.74 0.00
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Duration | Year 1 2 3 4 5 6 7 8 9 10 11

Activity (month) l|2 3|4 1|2 3|4 1|2 3|4 1|2 3|4 1|2 3|4 1|2 3|4 1|2 3|4 1|2 3|4 1|2 3|4 1|2 3|4 1|2

Exploration Stage

Phase 1

Land Acquisition, Preparation 6
Phase 2
Drilling Civil, Water Supply 6
Exploration Well Drilling, 2 Rigs 3 2 P-wells

Appraisal Well Drilling, 3 Rigs 12 5 P-wells, 1 R-well
Well Testing 6
Resouce Assessment 9

Arus

Envir | Impact A
{Impact A 2 b
Feasibility Study, Contract, Design, Procurement
Feasibility Study, Basic Design
Contract, Survey, Design, Procurement 33 _
Devel Stage
Steam Field Development
Civil Works for Well Drilling 6
Well Drilling & Testing, 3 Rigs 21 6 P- weIIs 9 R- weIIs
Fluid Collection and Reinjection System
Fabrication, Delivery, Construction/Installation 48
Power Plant (50MW x 2)
Design, manufacturing ,delivery & Instal. for Unit 1 24
Design, manufacturing ,delivery & Instal. for Unit 2 24
Commissioning 6
Substation
Design, manufacturing ,delivery & Instal. for Unit 1 24
Design, manufacturing ,delivery & Instal. for Unit 2 6
Operation Stage 50MwW | | 100MW
1 | |
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Exploration Stage Unit:US$
Item Unit | Quantity Unit Price Price Remarks
Exploration/Appraisal Well Drilling L.S. 40,330,000
Well Pad Lot 2 600,000 1,200,000 [Size: 100m x 150m x 2
Lay Down/Operation Center Lot 1 250,000 250,000
Access Road km 2 40,000 80,000 |Width: 6-8m
Water Supply Sysytem L.S. 1 2,400,000 2,400,000 [Tanks, booster pumps, power supply, etc.
Production Well Drilling Well 7 4,000,000 28,000,000 |+2,000mTD, Directional, 7" liner completion
Reinjection Well Drilling Well 1 4,000,000 4,000,000 |+2,000mTD, Directional, 7" liner completion
Water Supply Operation Well 8 50,000 400,000 [Power/water domestic supply
Well Testing Well 8 500,000 4,000,000
Environmental Impact Assessment L.S. 1 300,000
Feasibility Study L.S. 1 1,000,000
Total Exploration Stage Cost L.S. 1 41,630,000
Development Stage (Steam Field) Unit:USS$
Item Unit | Quantity Unit Price Price Remarks
Start-up Well Drilling L.S. 1 69,740,000
Well Pad Lot 2 600,000 1,200,000 [Size: 100m x 150m x 2
Lay Down/Operation Center Lot 1 250,000 250,000
Access Road km 1 40,000 40,000 |Width: 6-8m
Production Well Drilling Well 6 4,000,000 24,000,000 [+2,000mTD, Directional, 7" liner completion
Reinjection Well Drilling Well 9 4,000,000 36,000,000 |+2,000mTD, Directional, 7" liner completion
Water Supply Operation Well 15 50,000 750,000 |Power/water domestic supply
Well Testing Well 15 500,000 7,500,000
FCRS Construction L.S. 1 26,950,000
Separator Station L.S. 2 3,750,000 7,500,000 |80m x 80 each
FCRS Piping L.S. 2 9,725,000 19,450,000 |including civil works, instrument, etc.
Total Steam Field Cost L.S. 1 96,690,000
Development Stage (Power Plant) Unit:US$
Item Unit | Quantity Unit Price Price Remarks
Power Plant L.S. 1 169,000,000
Site Preparation L.S. 1 4,000,000 4,000,000 |200m x 180m
Power Plant L.S. 2| 82,500,000| 165,000,000 |50MW x2
Switchyard L.S. 1 5,692,000
Site Preparation m2 14,300 40 572,000 {110m x 130m
Switchyard L.S. 1 5,120,000 5,120,000 [Initial Stage: 3,840,000 and 2nd Stage: 1,280,000
Total Power Plant Cost L.S. 1 174,692,000
Operation Stage Unit:US$
Item Unit | Quantity Unit Price Price Remarks
Make-up Well Drilling L.S. 1 68,850,000
Production Well Drilling Well 9 4,000,000 36,000,000 (+2,000mTD, Directional, 7" liner completion
Reinjection Well Drilling Well 8 4,000,000 32,000,000 (+2,000mTD, Directional, 7" liner completion
Water Supply Operation Well 17 50,000 850,000 |Power/water domestic supply
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MBI ERT OFTNERIT 6% & L, MERFEEEEIX 1.0 USe/kWh & L7z,

HIENIE FERT DR R A A ERIE 90% & L7z,
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F 111 —2-4 WHEHEORESM:

HH FIRGEA 28 A ME JE BT
R | ek B
HCO&E®hR 100% 100% 30% 30%
PN 70% 70%
& A4 8% 8%
EASME | TREBIH (6F) 3 3
IRFHIH () 10 10
Vi M R OVE PR B D 10%
AT R 6%
HMEFRFEBE (O&M) % 1.0 US¢/kWh
AR AR 90%
e 158 30 . 2 54§ 28 4
YNGR 30%
HA YT 4 FEEED 1%
DA (& EN T 25 HfH]
AT T ) 5 1 TERAE
<SSR Dk 5L >
WS COMBIE BN OBREIL, I 25080 THDH (10%D 3P MR K

WEHE AT, £7-. KBAREEBICBIT ¥ E A b, AL A MIFE 1T -2-6, X 111

2-TO X HIHRE I,

FIII 25 TARHEORZEESE
. FRERT 4N BT &t LR Hif
B (million US$) (million US$) (million US$) (US$/kW)
R 152 192 344 3,440
@EP%%I ] (IDC) 9 14 23
#H#E (IDCAAL) 161 206 368 3,670
F 111 —2-6 TI/VAMAICB T 2B EENORE= A b - K2 A b (USE/kWh)
BT RE R —EBx GDC - IPP #:[FIBE 3 GDC —EBa%
KK A b 9.6 4.7 4.7
TR A | 5.7 5.7 3.9
FEaA L (EFD) 15.2 10.3 8.6
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20 -

18 - M Conversion Cost M Steam Cost
16 - 15.2

14 -

12 4 10.3
10 - 8.6

Levelized energy cost (US¢/kWh)

o N B~ OO
1 1 1 1 1

IPP Total PJ GDC/IPP Joint P GDC Total PJ

I1T -2-7 THVAHGRICE T 5B ENDOHEE T A b » 8T A B

(2) #EFAHm

I, HHEOBRBICHSRFHRERDP & 20 2T 5720, REHh 21T > 72, &%
A, SO T ORBEERTO/ER < BN UR BT O - EIRIZN DR E E L0k
FEFIRI 2 2 TRl L7z, BARRIZITERIREE (22 D IR =R (RRFFAIINAR =) 287 =7 Dtk
SREHEIESBEN TH D 1202 B2 20BN TRME L7z, 72, REREFTL LTI, () AR
KT GDINGHEAEKT, (i) 7 4 —B/L¥E, © 3BT ME L TRkl L7z,

< R ETAG D Fif 2 >

FHmIC M7= . LT oRifEE v,

a. AL L5 FEEMASE L, 2R EE 2R 8 A ZE Lk RAVEEAMRE (2016US$All
) TiTt-o7,

b.  ANEIFEEIT O OBEEIEIER 11T —2-7 ORRICAEE L7,

£ I1T —2-7 RRIRKIIFEERT OALEE

HH fRK T LNG B Ak 77 F 4 —BLRE
H7) 300 MW 300 MW 100 MW
atE LA (BR 1DC) 2,000 US$/kW 1, 160 US$/kW 1,390 US$/kW
et g il 4 4 34 2 1R
R R LNG HSD
IR B 6, 000 kcal/kg 1,027 BTU/cubic 9,800 kcal/litter
feet

PR 115 US$/ton 12 US$/million BTU 130 US$/bbl

FE TR R 35% 45% 38%

() REMERS 1% TEA World Energy Outlook (2015) @ 2030 4F T ifE % FH 7=
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(3) RREE/SHT
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—2-9 |TRT, BEREAE 2 A MK LT H20%2 L L7384, GDC - IPP L:[FEIBHIE DA D%
T A ML 8.6 USE/kWh (-16.8%) 7% 12. 1 USE/kWh (+16. 9%)0) W CET 5, £, BEF
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BICK URRFEMEEZ AT D08, 20% B LA iRk D EZIFRREORFEMIC /5 L R-E
Sz,
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B OFE T A MO AN O s R 2 X 111-2. 10, ¥ I11-2. 11 12" L7, b L,
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16.0

14.0

12.0

== Energy
10.0 cost

8.0 e=@==Steam
cost

6.0

4.0

Levelized energy cost (US¢/kWh)

2.0

0.0

2890 3080 3280 3470 3670 3870 4070 4280 4480
(0.8) (0.85) (0.9) (0.95) (1) (1.05) (1.1) (1.15) (1.2)

Unit construction cost (USS/kW)

B 11T —2-8 EERBEDOZAIZKT 2 FE 2 A N DEESHT (70 AH)

m%L\‘ﬁs>
35%

30%

R 25%

g:ﬂ —&— Diesel
e 20%

g —fll— Coal
c

9 15%

v} ) —A— N Gas

10%

5%

0%

2890 3080 3280 3470 3670 3870 4070 4280 4480
(0.8) (0.85) (0.9) (0.95) (1) (1.05) (1.1) (1.15) (1.2)

Unit construction cost (USS/kW)

X 111 —2-9 @R ORI 28R F R Em OEEE AT (77 /0 A Hi )
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10.0 cost
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60 M
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Levelized energy cost (US¢/kWh)

2.0

0.0

5 6 7 8 9 10 11 12
(0.5) (0.6) (0.7) (0.8) (0.9) (1) (1.1) (1.2)

Well productivity (MW/well)
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35%

30%
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20%
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Economic IRR (%)

15% +N Gas

10%

5%

0%

5 6 7 8 9 10 11 12
(05) (06) (070 (0.8) (0.9 (1) (11 (L2

Well productivity (MW/well)
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77 A FILLER— b

F 111 -3-2 BEMAF TV a2— (RN 2)

Duration | Year 1 2 3 4 5 6 7 8 9 10 11
Activity
(month) 1|2 3|4 1|2 3|4 1|2 3[4 1|2 3|4 1|2 3|4 1|2 3|4 1|2 3|4 1|2 3[4 1|2 3|4 1|2 3|4 1|2 3|4
Exploration Stage
Phase 1
Land Acquisition, Preparation 6
Phase 2
Drilling Civil, Water Supply 6
Exploration Well Drilling, 2 Rigs 3 2 P-wells
Appraisal Well Drilling, 3 Rigs 12 5 P-wells, 1 R-well
Well Testing 6
Resource Assessment 9
Envir | Impact A |
Environmental Impact Assessment 24 _
gn Feasibility Study, Contract, Design, Procurement
E‘; Feasibility Study, Basic Design
5 Contract, Survey, Design, Procurement 33 _
‘é Devell Stage
£ Steam Field Development
3 Civil Works for Well Drilling 6
® Well Drilling & Testing, 3 Rigs 33 14 P—Iwells 13 R-wells
Fluid Collection and Reinjection System
Fabrication, Delivery, Construction/Installation 48
Power Plant (50MW x 2)
Design, manufacturing ,delivery & Instal. of Unit 1 24
Design, manufacturing ,delivery & Instal. of Unit 2 24
Commissioning activities 6
Substation
Design, manufacturing ,delivery & Instal. for Unit 1 24 _
Design, manufacturing ,delivery & Instal. for Unit 2 6
Operation Stage 50MW 100MW
Exploration Stage
Phase 1
Land Acquisition, Preparation 6
Phase 2
Drilling Civil, Water Supply 6
Exploration Well Drilling, 2 Rigs 3 2 P-wells
Appraisal Well Drilling, 3 Rigs 12 5 P-wells, 1 R-well
Well Testing 6
Resource Assessment 9
Envir | Impact A |
lImpact A 2 e
gn Feasibility Study, Contract, Design, Procurement
E‘: Feasibility Study, Basic Design
5 Contract, Survey, Design, Procurement 33 _
E. Devel Stage
< Steam Field Development
g Civil Works for Well Drilling 6
Well Drilling & Testing, 3 Rigs 21 6 P—mllells, I9 R-wells
Fluid Collection and Reinjection System
Fabrication, Delivery, Construction/Installation 48
Power Plant (50MW x 2)
Design, manufacturing ,delivery & Instal. of Unit 1 24
Design, manufacturing ,delivery & Instal. of Unit 2 24
Commissioning activities 6
Substation
Design, manufacturing ,delivery & Instal. for Unit 1 24 _
Design, manufacturing ,delivery & Instal. for Unit 2 6
Operation Stage SOM‘W l l llJ‘(]M\I\I
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Exploration Stage Unit:US$
Item Unit | Quantity Unit Price Price Remarks
Exploration/Appraisal Well Drilling L.S. 40,330,000
Well Pad Lot 2 600,000 1,200,000 [Size: 100m x 150m x 2
Lay Down/Operation Center Lot 1 250,000 250,000
Access Road km 2 40,000 80,000 |Width: 6-8m
Water Supply Sysytem L.S. 1 2,400,000 2,400,000 [Tanks, booster pumps, power supply, etc.
Production Well Drilling Well 7 4,000,000 28,000,000 |+2,000mTD, Directional, 7" liner completion
Reinjection Well Drilling Well 1 4,000,000 4,000,000 |+2,000mTD, Directional, 7" liner completion
Water Supply Operation Well 8 50,000 400,000 [Power/water domestic supply
Well Testing Well 8 500,000 4,000,000
Environmental Impact Assessment L.S. 1 300,000
Feasibility Study L.S. 1 1,000,000
Total Exploration Stage Cost L.S. 1 41,630,000
Development Stage (Steam Field) Unit:USS$
Item Unit | Quantity Unit Price Price Remarks
Start-up Well Drilling L.S. 1 124,340,000
Well Pad Lot 2 600,000 1,200,000 [Size: 100m x 150m x 2
Lay Down/Operation Center Lot 1 250,000 250,000
Access Road km 1 40,000 40,000 |Width: 6-8m
Production Well Drilling Well 14 4,000,000 56,000,000 [+2,000mTD, Directional, 7" liner completion
Reinjection Well Drilling Well 13 4,000,000 52,000,000 |+2,000mTD, Directional, 7" liner completion
Water Supply Operation Well 27 50,000 1,350,000 |Power/water domestic supply
Well Testing Well 27 500,000 13,500,000
FCRS Construction L.S. 1 32,110,000
Separator Station L.S. 2 3,750,000 7,500,000 |100m x 80m each
FCRS Piping L.S. 2| 12,305,000 24,610,000 |including civil works, instrument, etc.
Total Steam Field Cost L.S. 1 156,450,000
Development Stage (Power Plant) Unit:US$
Item Unit | Quantity Unit Price Price Remarks
Power Plant L.S. 1 169,000,000
Site Preparation L.S. 1 4,000,000 4,000,000 |200m x 180m
Power Plant L.S. 2| 82,500,000| 165,000,000 |50MW x2
Switchyard L.S. 1 5,692,000
Site Preparation m2 14,300 40 572,000 {110m x 130m
Switchyard L.S. 1 5,120,000 5,120,000 [Initial Stage: 3,840,000 and 2nd Stage: 1,280,000
Total Power Plant Cost L.S. 1 174,692,000
Operation Stage Unit:US$
Item Unit | Quantity Unit Price Price Remarks
Make-up Well Drilling L.S. 1 101,250,000
Production Well Drilling Well 14 4,000,000 56,000,000 (+2,000mTD, Directional, 7" liner completion
Reinjection Well Drilling Well 11 4,000,000 44,000,000 |+2,000mTD, Directional, 7" liner completion
Water Supply Operation Well 25 50,000 1,250,000 |Power/water domestic supply
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Exploration Stage Unit:US$
Item Unit | Quantity Unit Price Price Remarks
Exploration/Appraisal Well Drilling L.S. 40,330,000
Well Pad Lot 2 600,000 1,200,000 [Size: 100m x 150m x 2
Lay Down/Operation Center Lot 1 250,000 250,000
Access Road km 2 40,000 80,000 |Width: 6-8m
Water Supply Sysytem L.S. 1 2,400,000 2,400,000 [Tanks, booster pumps, power supply, etc.
Production Well Drilling Well 7 4,000,000 28,000,000 |+2,000mTD, Directional, 7" liner completion
Reinjection Well Drilling Well 1 4,000,000 4,000,000 |+2,000mTD, Directional, 7" liner completion
Water Supply Operation Well 8 50,000 400,000 [Power/water domestic supply
Well Testing Well 8 500,000 4,000,000
Environmental Impact Assessment L.S. 1 300,000
Feasibility Study L.S. 1 1,000,000
Total Exploration Stage Cost L.S. 1 41,630,000
Development Stage (Steam Field) Unit:USS$
Item Unit | Quantity Unit Price Price Remarks
Start-up Well Drilling L.S. 1 69,740,000
Well Pad Lot 2 600,000 1,200,000 [Size: 100m x 150m x 2
Lay Down/Operation Center Lot 1 250,000 250,000
Access Road km 1 40,000 40,000 |Width: 6-8m
Production Well Drilling Well 6 4,000,000 24,000,000 [+2,000mTD, Directional, 7" liner completion
Reinjection Well Drilling Well 9 4,000,000 36,000,000 |+2,000mTD, Directional, 7" liner completion
Water Supply Operation Well 15 50,000 750,000 |Power/water domestic supply
Well Testing Well 15 500,000 7,500,000
FCRS Construction L.S. 1 32,110,000
Separator Station L.S. 2 3,750,000 7,500,000 |100m x 80m each
FCRS Piping L.S. 2| 12,305,000 24,610,000 |including civil works, instrument, etc.
Total Steam Field Cost L.S. 1 101,850,000
Development Stage (Power Plant) Unit:US$
Item Unit | Quantity Unit Price Price Remarks
Power Plant L.S. 1 169,000,000
Site Preparation L.S. 1 4,000,000 4,000,000 |200m x 80m
Power Plant L.S. 2| 82,500,000| 165,000,000 |50MW x2
Switchyard L.S. 1 8,252,000
Site Preparation m2 14,300 40 572,000 {110m x 130m
Switchyard L.S. 1 7,680,000 7,680,000 [Initial Stage: 6,400,000 and 2nd Stage: 1,280,000
Total Power Plant Cost L.S. 1 177,252,000
Operation Stage Unit:US$
Item Unit | Quantity Unit Price Price Remarks
Make-up Well Drilling L.S. 1 68,850,000
Production Well Drilling Well 9 4,000,000 36,000,000 (+2,000mTD, Directional, 7" liner completion
Reinjection Well Drilling Well 8 4,000,000 32,000,000 (+2,000mTD, Directional, 7" liner completion
Water Supply Operation Well 17 50,000 850,000 |Power/water domestic supply
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(1) W&
DL EDOBFEHE A2 RIS N Y o THUR ORFE I 21T - 7o, 7 /0 A MR & [FIER I S B
B a A N &R DB A2 FEE LT, TV ARUS L RERIC, () BRFEeZEIC L5 — BB,
(i1)GDC & M2 X A HLFEBAZE. (1i1)GDCIZ X B —HB¥RE., O3 7 —RA&4E L M L
Too WMBTHIORIHE S 7V A HS L FRETH 5,

< B DR >

Y 2 TR U C OBV BT O dER B 1L, K 111 -3-5 D@D ThDH (10%D = 4
VA NEREROEREEEET), £, N > RS U C O MIBVRERT O AR B 1T, £
111 -3-6 ®@Y TH D (10%D 3 P LK v MEE R VEHE 25T,

F 111 -3-5 NU o 2 Hh SR ap i o B 8 A 3

. KT - FEEIT At JE R HELA
(million US$) | (million US$) | (million US$) (US$/kW)
TR 218 192 410 4,100
e aF] (IDC) 12 14 27
R (IDC A A) 230 206 437 4,370
F 111 -3-6 NV > I b ik o @isk 2 A 5t
. ARET - HEIT At R i
(million US$) (million US$) (million US$) (US$/kW)
e 158 195 353 3,530
i 4aF| (IDC) 9 14 23
et (IDC iAA&) 167 209 376 3,760

N L T HNS R R C O HIEABE R O K BIR IR DR E 2 A b KK a2 A MEE 1T -3-7,
IIT 3-8 DX HIcEEINT-, F7=. /N o TS ARHE e T oo HEBE %8 D 4 B T RE R
DFEE A M, K3 A MEIFE I -3-8, 111 -3-9 ® X HIziE S i,

FII1 -3-7 NV IS mEE IS T 2 & BERERNOFE = A b « KK 2 A b (USE/kWh)

(RS B —EBA%E GDC - IPP J:[F] A% GDC — &%
KK a Ak 11.2 5.9 5.8
TRAF =L 2R 5.7 5.7 3.9
JEaR b (GFH 16.8 11.5 9.8
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BT RE R —EBR GDC - IPP #:[FBE 3 GDC —Epa%
KR AR 9.7 4.8 4.7
TRIXF—EHa A 5.8 5.8 4.0
HEAA L (&F) 15.5 10.5 8.7
20 -~

< 18 - 16.8 M Conversion Cost M Steam Cost

ES

< 16

Q0

814 A

~ 11.5

812 958

%10 1 '

[(+]

T ° ]

N

T 4

>

S 2

0
IPP Total PJ GDC/IPP Joint PJ GDC Total PJ
111 -3-8 NU o ISR IR C 3 1 2 K BAREER I DREa A b « KA A b

20 -
18 -
16 -
14 -
12 -
10 -

Levelized energy cost (USg/kWh)

o N B OO O
1

I1T -3-9

(2) e

15.5

IPP Total PJ

GDC/IPP Joint PJ

H Conversion Cost m Steam Cost

10.5

PSY SR 51 5 A PIRIGIER Ol A

GDC Total PJ
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FUE U TRl L7z, #EERHBORTHRIZT LV AR L RERTH 5,

< AR RTAM DAL B >
PR L T HE RS R S LB 5 D A AR K I B BT R D R Al O RS BT R 111 -3-9
DEBYTHD, o, AU o T HUALH HUSER 3 O AR K ) FEEATI 3 2 R aEM O
BRERIIR I 3-100 BV ThD, Wb =7 OHSRIFIESBER TH D 12051
ZTCED ANY THRIZEBIT 2BV EITOERIT, SRBRENICEREH D ERBDO LT,

FIIT -3-9 U o =l P U B 58 O 45 RAE K T S8 FEFTIS R4~ 2 B

PRI K SIFEE P ARk T LNG A K77 F 4 —PILIE

RFEINEIN A2 (EIRR) 12.0% 16.2% 29.1%

F II1 -3-10 Y > TS Ak s B 8 O KA K )38 BRIk~ 2 AL

B KI5 BT AR INeHEKT) | T4 —BLHEE

RFEHINTIN S % (EIRR) 15.1% 18.4% 31.2%

(3) JEFEHT
XY L S S U C O BN EE T O FEER A 13 USS 437 million, EERXHAM 4, 370 US$/KW
ERE SN, ZOEBRENETFTLESADOREZ A | \%DﬁvﬁaﬂﬂﬁODﬁw“/%ﬁf*%%l 111

-3-10, I IIT -3-11 1277, BERENEE 2 A Mok L TE20%2 1k L7=824 . GDC « TPP H:[F]
B OBEASDORKE A MNE 9.6 USE/kWh (-17.0%) 2>5 13.5 USE/kWh (+17. o%)@%ﬁlf\‘wm“
5. F7o, BFEFHMEICOWTIL, BEREVNBAORE AL LV &L oG AT R E

A RAINTT U TRRFMEZ R D FTREMER S 5D THO R EENLETH D,
FTo, Y TOAEFEFF O IIE M/ AR EHEE SN TWD 08, 2O inE{b Lz
HOFE A NCRF AN O SRR A2 K 111-3. 12, K I11-3. 1312/~ L7, b L, 4
E#q:i’ﬂu”jﬁ# MW/ A~ LT 5 & GDC- IPP SL[FRIBAFE DEE DFEE = A M 13. 7 US¢/kWh
~E 189 EFT 5, Fo, BREFIHMIE A 0% 6MW/ AR X 0 A LTe Al a RISk L
Bz k) LB SNIDOTHOREENLETH 5,

Ny /:i&ﬁitiﬂimfﬁfﬁﬂﬁ?ﬂ% AT O E T US$ 376 million, HFREN 3,760
USS/kW ERBAE I NT223, ZOEFEE D ET L7aGAORE T A MR DR /4T ik R %
B ITIT —-3-14, X I1T -3-15 1Z/R9, @B SEE T A Mozt LTE20%2 1k L7254, 6DC -
IPP $L[FEIBHFE DA DIEE 2 A ML 8.7 USE/kWh (-16.8%) 75 12.3 USE/kWh (+17. 0%) O #i[H

TEAT D, Fio, BRIERMIC DN TIE, @AY 16% B LT MBI EIT A RA T, NG &
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Fio. BHURTOAEFEF O IE 1MW/ AR EHEE SN TWDE, ZOFEH IR L
T2 a OFEE A N AT DKL AR R & ¢ T11-3.16, [ TT1-3. 17 {TR L7z, & L,
AEBEF TR S0 BMW/ AR~ LR 45 L. GDC « IPP R OBFEDOREE =2 A ME 12.2
USC/kWh ~& 16. 4% 532, F7o. RRFFHMIZFEEIE )23 6MV/ A K 0 i LI GE8 10 m bk k
Nz LRFEEZ RS LA SN O THEEBLETH D,

16.0

14.0

12.0

== Energy
10.0 cost

3.0 e=@==Steam
cost

6.0

4.0

Levelized energy cost (US¢/kWh)

2.0

0.0

3430 3660 3900 4130 4370 4600 4840 5090 5330
(0.8) (0.85) (0.9) (0.95) (1) (1.05) (1.1) (1.15) (1.2)

Unit construction cost (USS/kW)

IIT -3-10 HEZZEOZLIZHT 2RE 2 A FOREESHT (O3 o 23S R 0 )
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40%

33% \\
30%

R 25%

g —4— Diesel
L 20%

g = Coal
c

o 159

S 5% —#&—N Gas

10%

5%

0%

3430 3660 3900 4130 4370 4600 4840 5090 5330
(0.8) (0.85) (0.9) (0.95) (1) (1.05) (1.1) (1.15) (1.2)

Unit construction cost (USS$/kW)

B IIT -3-11 HEFE OZITxT 2R e ORE o#T (3 U o = Hlt S R k)

16.0

14.0

12.0

== Energy
10.0 cost

e=@==Steam
cost

8.0

6.0

4.0

Levelized energy cost (US¢/kWh)

2.0

0.0

3 4 5 6 7 8 9
(0.5) (0.67) (0.83) (1) (1.17) (1.33) (1.5)

Well productivity (MW/well)

X 111 -3-12 AFEHFEHHE N OBCIHTHRE T A SOREESHT (N o =1 S mE b Hek)
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40%

35%

30%

25%

=== Diesel

== Coal

[EEY
vl
X

Economic IRR (%)
N
o
X

== N Gas

10%

5%

0%

3 4 5 6 7 8 9
(0.5) (0.67) (0.83) (1) (1.17) (1.33) (1.5)

Well productivity (MW/well)

ITT -3-13  EPEH VT OZACIT R4 D REF R ORI AT (/3 U > = e e 08 w0

16.0

[EnY
P
o

[ExY
g
o

«fll= Energy
cost

=
o
o

3.0 === Steam
cost

6.0

4.0 ¢

Levelized energy cost (US¢/kWh)

2.0

0.0
2960 3160 3360 3560 3760 3970 4170 4380 4590
(0.8) (0.85) (0.9) (0.95) (1) (1.05) (1.1) (1.15) (1.2)

Unit construction cost (US$/kW)

111 -3-14 HEEFRBEOEALIZKT HRE T A FORJESHT (U o b 0 k)
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40%
35%
30%
R 25%
g =—&— Diesel
L 20%
g —— Coal
c
9 15%
o ? ~A— N Gas
10%
5%
0%

2960 3160 3360 3560 3760 3970 4170 4380 4590
(0.8) (0.85) (0.9) (0.95) (1) (1.05) (1.1) (1.15) (1.2)

Unit construction cost (USS$/kW)

11T -3-15 EERRE O3 DRE M O RS /b (N U o T b b Hdak)

16.0

14.0

12.0
== Energy
10.0 cost

=== Steam
cost

8.0

6.0

4.0

Levelized energy cost (US¢/kWh)

2.0

0.0

5 6 7 8 9 10 11 12
(0.5) (0.6) (0.7) (0.8) (0.9) (1) (1.1) (1.2)

Well productivity (MW/well)
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40%

35%

30%

—_—

25%

=== Diesel
20%

e=flil=Coal

Economic IRR (%

15%

=N Gas

10%

5%

0%

5 6 7 8 9 10 11 12
(0.5) (0.6) (0.7) (0.8) (0.9) (1) (1.1) (1.2)

Well productivity (MW/well)
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R OV EE A 2 & 11T —4-1 1R,

o UHLTIZET D 210MF O BV EATRER AL, EEH 23 R EETH 3 ROFUHN
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DRI K OBRFE BERE O L 67~100% & A0E L7236, AT DHUHIT BN 28 K&

EILH AR EIRD,
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@ A EEHIKRE Jﬁi?ﬂg LTE#1ZE§ %%Fﬁi%iﬁl:
Hh 5 UEHHA | ORRE |YEERE BT
(MW-gross) (MW well) (t/h) (t/hiwell) HEFHF =LH
70351\;/)( 3 210 9.5 874 300 23 3
o RIS GAEH) &R RN BRI FE R TS & &
EEH | BuH | £EF | BExHF | £EHF | EXH | £EH | BExH
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T e | 2 ° ‘ . ul ; = °

111 4.2 EJRBEZEEE
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5 2, 300mFEENME L FiAEND, £o, ThoOHHE, WEFEHOSE R/NRIZ L, [
— N OEBEO X —5y NEWAITE D X 02T 5720, HRHEHI TiEZ AT 5 2 krﬁsgé
F LW, HHIZ —5y NI, GUFMOARE - BICO T EBL I3 572912, 300mFREE DRk %
W2 ZEnEEND, 2P, AEHLOETHOBHIRESLCHIHALR (F— 77w s3I N

) X, HEFFOWHI - SURRBRE RS A IR E SN D,

GDC 23FTA LTV % 2,000 FHEAOHEATY 7 284 4uX, #EAIEE 1,800mA6 2, 300m AR
FEOBERIEOIMANIATRE T D LHEE SN D, SUHME LSRR (F— 7 7er708) O—
B ONAERHR I FEE O —F)L, X T1T -2-1 LK T1T -2-2 &M,

BRI LA T U MEEZK 1T —4-1 1277, BHEIEMOEIL, EEHM 4 B & %250
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ETAUL, 1 RS 72 0 ORI FTREARE L, 8 ARith & 725, RIET DAL, FETE
BA LI DR FE AN bR S 5,
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b aFE 1L -4-3 |ZRT, FEEAFO R &K OSEILERIE]

.1 B LT TOMW, 2-3 Bl LT

H O IR HIA LT

BT Y BDEOA T — U o T ORWENTHARETH D720, LT ORI REERZ M

WTREAE L7,

> APEHOWEEE - 3%
> BT OREEE 3%

ARAEORER, 30 RN BRI OMHIALIL, FFEH 19 R EiET

HIARTHD, ZD

BOEWCEASTIE, B TOMAIHZEHIT 51213, BEAFOEEHHOWRHIIEH7Z T TIIRET S
72, Dl LT 2 EHTOMHIAEMOFH P BLETHD LB LND,

ek, AERES BT

FHOGIHRABGRACE MR DRI REPMERE TE

MRS U CHRHI S - O SRR OB B 2 Mt L 722 T vl 7 5720,

FEIII 42 BHAAFZ Y 2—)L (u)

SERPOIE

Duration | Year 1 2 3 4 6 7 8 10 11
Activity
(month) 1|2 3|4 1|2 3|4 1|2 3|4 1|Z 3|4 1|2 3|4 1|2 3|4 1|Z 3|4 1|2 3|4 1|Z 3|4 1|2 3|4 1|2 3|4
Exploration Stage
Phase 1
Land Acquisition, Preparation 6
Phase 2
Drilling Civil, Water Supply 6
Exploration Well Drilling, 2 Rigs 6 3 Pp- wells
Appraisal Well Drilling, 3 Rigs 6 5 P-wells, 1 R-well
Well Testing 12
Resouce Assessment 6
Envire al Impact A \
{Impact A 2 B I
Feasibility Study, Contract, Design, Procurement
Feasibility Study, Basic Design
Contract, Survey, Design, Procurement 33 _
K] Devel Stage
E Steam Field Development
Preparation, Civil Works for Well Drilling 6
Well Drilling & Testing, 3 Rigs 33 20 P-wells, 3 R-wells
)
Fluid Collection and Reinjection System
Fabrication, Delivery, Construction/Installation 48
Power Plant (70MW x 1 + 70MW x 2)
Design, manufacturing ,delivery & Instal. for Unit 1 24
Commissioning 3
Design, manufacturing ,delivery & Instal. for Unit 2 24 it 2 (70)
Commissioning 3
Design, manufacturing ,delivery & Instal. for Unit 3 24 70)
Commissioning 3
Switchyard
Design, manufacturing ,delivery & Instal. for Unit 1 24 _
Design, manufacturing ,delivery & Instal. for Unit 2&3 6 -
Operation Stage 70MW | 210MW
| 1
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Exploration Stage Unit:US$
Item Unit | Quantity Unit Price Price Remarks
Exploration/Appraisal Well Drilling L.S. 1 43,950,000
Well Pad Lot 1 600,000 600,000 [For reinjection well, Size: 100m x 150m
Lay Down/Operation Center Lot 0 250,000 -
Access Road km 0 40,000 - [Width: 6-8m
Water Supply Sysytem L.S. 1 2,400,000 2,400,000 |Tanks, booster pumps, power supply, etc.
Production Well Drilling Well 8 4,000,000 32,000,000 |+2,000mTD, Directional, 7" liner completion
Reinjection Well Drilling Well 1 4,000,000 4,000,000 |£2,000mTD, Directional, 7" liner completion
Water Supply Operation Well 9 50,000 450,000 |Power/water domestic supply
Well Testing Well 9 500,000 4,500,000
Environmental Impact Assessment L.S. 1 300,000
Feasibility Study L.S. 1 1,000,000
Total Exploration Stage Cost L.S. 1 45,250,000
Development Stage (Steam Field) Unit:US$
Item Unit | Quantity Unit Price Price Remarks
Start-up Well Drilling L.S. 1 105,580,000
Well Pad Lot 1 600,000 600,000 [For production wells, Size: 100m x 150m
Lay Down/Operation Center Lot 1 250,000 250,000
Access Road km 2 40,000 80,000 |Width: 6-8m
Production Well Drilling Well 20 4,000,000 80,000,000 (+2,000mTD, Directional, 7" liner completion
Reinjection Well Drilling Well 3 4,000,000 12,000,000 |+2,000mTD, Directional, 7" liner completion
Water Supply Operation Well 23 50,000 1,150,000 |Power/water domestic supply
Well Testing Well 23 500,000 11,500,000
FCRS Construction L.S. 1 35,000,000
Separator Station 1 L.S. 1 7,000,000 7,000,000 [{80m x 100m
Separator Station 2 L.S. 1 5,000,000 5,000,000 [{80m x 100m
FCRS Piping L.S. 1| 23,000,000 23,000,000 |including civil works, instrument, etc.
Total Steam Field Cost L.S. 1 140,580,000
Development Stage (Power Plant) Unit:USS$
Item Unit | Quantity Unit Price Price Remarks
Power Plant L.S. 1 317,000,000
Site Preparation L.S. 1 5,000,000 5,000,000 [300mx 200m
Power Plant L.S. 3| 104,000,000 | 312,000,000 |70MW x 3
Switchyard and Transmission Line L.S. 1 12,045,000
Site Preparation m2 17,600 40 704,000 |110m x 160m
Switchyard LS. 7| 1,463,000| 10,241,000 'L;‘;E""Z';;a;gag’s'”'als'oooa“d connection of Chepchuk:
Transmission Line km 5 220,000 1,100,000 |Korosi PS-Paka SS 220kV x 2circuit (single Canary)
Total Power Plant Cost L.S. 1 329,045,000
Operation Stage Unit:US$
Item Unit | Quantity Unit Price Price Remarks
Make-up Well Drilling L.S. 1 90,300,000
Well Pad Lot 2 600,000 1,200,000 |For production wells, Size: 100m x 150m
Production Well Drilling Well 19 4,000,000 76,000,000 |+2,000mTD, Directional, 7" liner completion
Reinjection Well Drilling Well 3 4,000,000 12,000,000 |+2,000mTD, Directional, 7" liner completion
Water Supply Operation Well 22 50,000 1,100,000 |Power/water domestic supply
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WTHRE LTz,

> APEHOWEEE - 3%
> BT OREEE 3%
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K111 52 BARAZ Va—N (F=TFx7)

Duration | Year1 2 3 4 5 6 7 8 9 10 11
Activity
(month) 1|2 3|4 1|2 3|4 1|2 3|4 1|2 3|4 1|2 3|4 1|2 3|4 1|2 3|4 1|2 3|4 1|2 3|4 1|2 3|4 1|2
Exploration Stage
Phase 1
Land Acquisition, Preparation 9 -
Phase 2
Drilling Civil, Water Supply 12
Exploration Well Drilling, 2 Rigs 3 2 P- weIIs
Appraisal Well Drilling, 3 Rigs 6 5 P-wells, 1 R-well
Well Testing 9
Resouce Assessment 6
Envir | Impact A |
Envir I Impact A 24

Feasibility Study, Contract, Design, Procurement

Feasibility Study, Basic Design

Contract, Survey, Design, Procurement 33 _

Chepchuk

Devel Stage

Steam Field Development

Preparation, Civil Works for Well Drilling 6
Well Drilling & Testing, 3 Rigs 24 4 P weIIs 7 R wells

Fluid Collection and Reinjection System

Fabrication, Delivery, Construction/Installation 48

Power Plant (40MW x 2)
Design, manufacturing ,delivery & Instal. of Unit 1 24
Design, manufacturing ,delivery & Instal. of Unit 2 24
Commissioning 6

Switchyard
Design, manufacturing ,delivery & Instal. for Unit 1 24
Design, manufacturing ,delivery & Instal. for Unit 2 6

Operation Stage 40MW | | soMwW
1 i
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Exploration Stage Unit:US$
Item Unit | Quantity Unit Price Price Remarks
Exploration/Appraisal Well Drilling L.S. 1 42,010,000
Well Pad Lot 3 600,000 1,800,000 [Size of New Pad: 100m x 150m
Lay Down/Operation Center Lot 1 250,000 250,000
Access Road km 4 40,000 160,000 |Width: 6-8m
Water Pipe Line km 10 100,000 1,000,000 |Victaulic pipe
Water Supply Sysytem L.S. 1 2,400,000 2,400,000 [Tanks, booster pumps, power supply, etc.
Production Well Drilling Well 7 4,000,000 28,000,000 |+2,000mTD, Directional, 7" liner completion
Reinjection Well Drilling Well 1 4,000,000 4,000,000 |+2,000mTD, Directional, 7" liner completion
Water Supply Operation Well 8 50,000 400,000 |Power/water domestic supply
Well Testing Well 8 500,000 4,000,000
Environmental Impact Assessment L.S. 1 300,000
Feasibility Study L.S. 1 1,000,000
Total Exploration Stage Cost L.S. 1 43,310,000
Development Stage (Steam Field) Unit:US$
Item Unit | Quantity Unit Price Price Remarks
Start-up Well Drilling L.S. 1 50,050,000
Well Pad Lot 0 600,000 -
Lay Down/Operation Center Lot 0 250,000 -
Access Road km 0 40,000 - |Width: 6-8m
Production Well Drilling Well 4 4,000,000 16,000,000 |+2,000mTD, Directional, 7" liner completion
Reinjection Well Drilling Well 7 4,000,000 28,000,000 |+2,000mTD, Directional, 7" liner completion
Water Supply Operation Well 11 50,000 550,000 |Power/water domestic supply
Well Testing Well 11 500,000 5,500,000
FCRS Construction L.S. 1 17,500,000
Separator Station 1 & 2 L.S. 2 3,250,000 6,500,000 |80m x 80m each
FCRS Piping L.S. 1| 11,000,000 11,000,000 |including civil works, instrument, etc.
Total Steam Field Cost L.S. 1 67,550,000
Development Stage (Power Plant) Unit:US$
Item Unit | Quantity Unit Price Price Remarks
Power Plant L.S. 1 147,500,000
Site Preparation L.S. 1 3,500,000 3,500,000 [200m x 160m
Power Plant L.S. 2| 72,000,000| 144,000,000 |40MW x2
Switchyard and Transmission Line L.S. 1 9,715,200
Site Preparation m2 14,080 40 563,200 [110m x 128m
Switchyard L.S. 4 1,463,000 5,852,000
Transmission Line km 15 220,000 3,300,000 |Chepchuk PS-Korosi PS 220kV x 2circuit (single Canary)
Total Power Plant Cost L.S. 1 157,215,200
Operation Stage Unit:US$
Item Unit | Quantity Unit Price Price Remarks
Make-up Well Drilling L.S. 1 52,650,000
Production Well Drilling Well 7 4,000,000 28,000,000 (+2,000mTD, Directional, 7" liner completion
Reinjection Well Drilling Well 6 4,000,000 24,000,000 (+2,000mTD, Directional, 7" liner completion
Water Supply Operation Well 13 50,000 650,000 |Power/water domestic supply
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Duration | Year1 2 3 4 5 6 7 8 9 10 11
Activity
(month) 1|2 3|4 1|2 3|4 1|2 3|4 1|2 3|4 1|2 3|4 1|2 3|4 1|2 3|4 1|2 3|4 1|2 3|4 1|2 3|4 1|2 3|4
Exploration Stage
Phase 1
Land Acquisition, Preparation 6
Phase 2
Drilling Civil, Water Supply 6
Exploration Well Drilling, 2 Rigs 6 3 P-wells
Appraisal Well Drilling, 3 Rigs 6 5 P-wells, 1 R-well
Well Testing 12
Resource Assessment 6
Envir al Impact A |
: {Impact A 2 o
Feasibility Study, Contract, Design, Procurement
Feasibility Study, Basic Design
Contract, Survey, Design, Procurement 33 _
Devel Stage
Steam Field Development
Preparation, Civil Works for Well Drilling 6
Well Drilling & Testing, 2 Rigs 36 18 P-wells, 3 R-wells
)
Fluid Collection and Reinjection System
Fabrication, Delivery, Construction/Installation 48
Power Plant (70MW x 1 + (70MW +40MW) x 1)
ﬁ Design, manufacturing ,delivery & Instal. of Unit 1 24
E Commissioning activities 3
= Design, manufacturing ,delivery & Instal. of Unit 2 24 2(70)
& Commissioning activities 3
Design, manufacturing ,delivery & Instal. of Unit 3 24
Commissioning activities 3
Switchyard
Design, manufacturing ,delivery & Instal. for Unit 1 24 _
Design, manufacturing ,delivery & Instal. for Unit 4&5 6 -
Operation Stage 70MW 18oMw
Devel Stage
Steam Field Development
Preparation, Civil Works for Well Drilling 6
Well Drilling & Testing, 2 Rigs 36 15 P-wells, 2 R-wells
|
Fluid Collection and Reinjection System
Fabrication, Delivery, Construction/Installation 24
-
ﬁ Power Plant (70MW x 2)
% Design, manufacturing ,delivery & Instal. of Unit 4&5 24
a Commissioning activities 3
Design, manufacturing ,delivery & Instal. of Unit 4&5 24
Commissioning activities 3
Switchyard
Design, manufacturing ,delivery & Instal. for Unit 2&3 24
Operation Stage | | | | | 140MW
i
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Exploration Stage Unit:US$
Item Unit | Quantity Unit Price Price Remarks
Exploration/Appraisal Well Drilling L.S. 1 43,950,000
Well Pad Lot 1 600,000 600,000 [For reinjection well, Size: 100m x 150m
Lay Down/Operation Center Lot 0 250,000 -
Access Road km 0 40,000 - |Width: 6-8m
Water Supply Sysytem L.S. 1 2,400,000 2,400,000 |Tanks, booster pumps, power supply, etc.
Production Well Drilling Well 8 4,000,000 32,000,000 |+2,000mTD, Directional, 7" liner completion
Reinjection Well Drilling Well 1 4,000,000 4,000,000 |+2,000mTD, Directional, 7" liner completion
Water Supply Operation Well 9 50,000 450,000 [Power/water domestic supply
Well Testing Well 9 500,000 4,500,000
Environmental Impact Assessment L.S. 1 300,000
Feasibility Study L.S. 1 1,000,000
Total Exploration Stage Cost L.S. 1 45,250,000
Development Stage (Steam Field) Unit:US$
Item Unit | Quantity Unit Price Price Remarks
Start-up Well Drilling L.S. 1 175,870,000
Well Pad Lot 4 600,000 2,400,000 |3 for production and 1 for reinjection
Lay Down/Operation Center Lot 1 250,000 250,000
Access Road km 8 40,000 320,000 |Width: 6-8m
Production Well Drilling Well 33 4,000,000 | 132,000,000 |+2,000mTD, Directional, 7" liner completion
Reinjection Well Drilling Well 5 4,000,000 20,000,000 |+2,000mTD, Directional, 7" liner completion
Water Supply Operation Well 38 50,000 1,900,000 |Power/water domestic supply
Well Testing Well 38 500,000 19,000,000
FCRS Construction L.S. 1 57,000,000
Separator Station West 1 & 2 L.S. 2 5,250,000 10,500,000 [80m x 100m each
FCRS Piping West (180MW) L.S. 1| 21,000,000 21,000,000 |including civil works, instrument, etc.
Separator Station East 1 & 2 L.S. 2 4,500,000 9,000,000 |80m x 100m each
FCRS Piping East (140MW) L.S. 1| 16,500,000 16,500,000 |including civil works, instrument, etc.
Total Steam Field Cost L.S. 1 232,870,000
Development Stage (Power Plant) Unit:USS$
Item Unit | Quantity Unit Price Price Remarks
Power Plant_West 180MW L.S. 1 284,000,000 |180MW (70MW x 2 + 40MW)
Site Preparation L.S. 1 4,000,000 4,000,000 [360m x 200m
Power Plant LS. 2| 104,000,000 [ 208,000,000 [70MW x 2
Power Plant LS. 1| 72,000,000 72,000,000 |40MW
Power Plant_East 140MW L.S. 1 212,000,000 |140MW (70MW x 2)
Site Preparation LS. 1 4,000,000 4,000,000 [240m x 200m
Power Plant East LS. 2| 104,000,000 | 208,000,000 |70MW x 2
Switchyard and Transmission Line L.S. 1 25,720,200
Site Preparation m2 31,680 40 1,267,200 |Paka West:110m x 160m, Paka East: 110m x 128m
Switchyard L.S. 11 1,463,000 16,093,000 |Paka West: 10,241,000 and Paka East: 5,852,000
Transmission Line km 38| 220,000| 8,360,000 |72 e Peke S5 28k, Poa East ppala West
Total Power Plant Cost L.S. 1 521,720,200
Operation Stage Unit:US$
Item Unit | Quantity Unit Price Price Remarks
Make-up Well Drilling L.S. 1 135,450,000
Well Pad Lot 3 600,000 1,800,000 |For production wells, Size: 100m x 150m x 3
Production Well Drilling Well 30 4,000,000 | 120,000,000 (+2,000mTD, Directional, 7" liner completion
Reinjection Well Drilling Well 3 4,000,000 12,000,000 |{+2,000mTD, Directional, 7" liner completion
Water Supply Operation Well 33 50,000 1,650,000 |Power/water domestic supply
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(1) S5t

LA D BHSE F1 1 2 BT H2AZ /S 0 MR OSBRI 24T > 7o, 7 /0 AMUR & FIERIC R A% =
A N E R D B RN 2 S L7z, 7V AR & RIERIC, () REEZEIC X 5 —EBR%. (11)6DC
L RIS LD ILFBAFE. (111)GDCIC K D —HBHIE, @ 3 7 — A& 48 L il L7z, M
SHIOFTHE S 7 A M & FETH 5,

<ME R O >

W S COMBISEFT OB EIT. F 111 6-4 D@ ThHbD (10%Da WLz MRERK
WEHEZET), -, FEBEREICB TSR E A M, KK A MIFRIIT -6-5, I1T
-6-10 O L H A I N7,

F 111 -6-4 SHHEO@ERESE
. PRRT 4N FEEPT &t e il
a (million US$) (million US$) (million US$) (US$/kW)
MR 290 574 864 2,700
d4F| (IDC) 16 38 54
Rt (IDCiAZ) 306 612 918 2,870
F 111 —6-5 XA HSICBIT 2 XBREERORE= A b - K2 A~ (USE/kWh)
BT RE B — B B3R GDC - IPP #:[FIBE 3 GDC —Epa%
KK A b 5.6 3.0 3.0
TR A 5.8 5.8 4.0
HEaIA N (AR 11.4 8.8 7.0
20 -
= 18 - m Conversion Cost m Steam Cost
2
< 16
)
214 11.4
*g’ 12 -
I7) i 8.8
& 10 7.0
g 8 1
(]
o °
N
T 4 1
>
S 2
O .
IPP Total PJ GDC/IPP Joint PJ GDC Total PJ
IIT -6-10 /XA HSRICER T HEBARIZERDIEE T A b « KT A B
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(2) wEFAHm

RIZ, BHF ORI SRRFINRBER D & D02 ML T 2720, L2177, 7V
AR ERERIC, (DA TT. GDING EEXD, (i) 7T« —BLRE. O 3 FEETzAE
UGl L7z, #RE el ORI T L A MR LRI TH 5,

<A R ORI >

/1 ML BRFE DR K I FEREFTIC RS 2 R B R ORI R 11T 6-6 DEEY ThH
Do WIS T =T OHSRENIRSEMN THL 120282 TEH | HHRIZRIT 2 HBEE
PO T, HESRBENICERN DD LRO BT,

K11 -6-6 /7 MR BHSE DA KT FEBATI R D AL

B K I 1FEFT Rk INGEE KT | T4—EBLRE
RFEHINERINE % (EIRR) 23.5% 23.8% 37.5%
(3) ST

éﬂﬁ&?f@ﬂﬁ%ﬂ%ﬂ?%@@ RXE L USS 918 million, EERRHLM 2,870 US$/kW &l S a7z
ZOBRREN BT LA ORE A ORI TN O B TR R4 X 111 -6-11, X 111
~6-12 (/R T, BERRE AT 2 A MR L TE20%21b L7384, GDC - IPP IL[EBIFR 0L A& D
FEa A ML 7.3 USE/kWh (=16. 7%) 725 10. 3 USE/kWh (+16. 7%) O#iPH TEALT 5, £/~ #&
FEMIZ O TIE, BB 20% -5 L CH B EIT AR, NG BARE, T4 —FL
BICK LR E G T 52 LB nhol,

F7o. BHUS TOEEH OV IIT 9. MW/ AR L HEE STV DA, TN AE kL
7ot DFEE A NG - DR HTRs R & X I11-6. 13, X I11-6. 14 IR L7=, & L,
AEFEFEYIH I8 4.5 MWW/ AR~ E W95 &, GDC - IPP ELFEBIROLEA OFE =2 2 M 10. 2
USC/kWh ~& 16. 2% AT 5, 7272 L, #REeHmIZEEI M )25 4.5 MW/ ARIZHA L THIRR, A
RKINZKR L TREMEE A LT D ERE I,
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12.0

«=fll= Energy
10.0 cost

8.0 - === Steam
cost

6.0

levelized energy cost (US¢/kWh)

o p——p—— "

2.0

0.0
2260 2410 2560 2710 2870 3030 3180 3340 3500
(0.8) (0.85) (0.9) (0.95) (1) (1.05) (1.1) (1.15) (1.2)

Unit construction cost (US$/kW)

X 11T -6-11 HEEOZAVIZH T 23 E 2 A M OREESHT (X7 H#)

50%

45%

w%0-~*§‘ﬁ*>

35% <‘~*-*F—‘*~——#=aﬂh——*

X

& 30% —&o— Diesel
° 25%

g ~l— Coal
S 20%

i —A— N Gas

15%

10%

5%

0%

2260 2410 2560 2710 2870 3030 3180 3340 3500
(0.8) (0.85) (0.9) (0.95) (1) (1.05) (1.1) (1.15) (1.2)

Unit construction cost (USS/kW)

X 11T —6-12 HEEF%E OZITxTT 2 885 el OB S #T (237 Jig)
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16.0

14.0

12.0

== Energy

10.0 cost
=== Steam

8.0 cost

6.0

4.0 -

Levelized energy cost (US¢/kWh)

2.0

0.0

45 5.5 6.5 7.5 8.5 95 105 115
(0.47) (0.58) (0.68) (0.79) (0.89) (1)  (1.11) (1.21)

Well productivity (MW/well)

B 111 -6-13 A EHH OB T HIHE 2 A FORESHT (S #i5)

50%

45%

40%

35%

30% == Diesel
25%

== Coal
20% -

Economic IRR (%)

=N Gas
15%

10%

5%

0%

4.5 5.5 6.5 7.5 8.5 9.5 10.5 11.5
(0.47) (0.58) (0.68) (0.79) (0.89) (1) (1.11) (1.212)

Well productivity (MW/well)

B 111 -6-14 ApEH T OIS T DR M OREE 8T (3 Hi5)
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II1 -7 BB

111 -7.1 #f=

GDC #1723 BH % H D & I BIVRS B R i At i T /B Hys v M, KETRACO £#hiZ, X 11T -7-1 & %Y
400 KV EEREEHXTLTETH D,

LCPDP2013 12 XD TV A (R V7)) #iX, oo X, NH#X LR T U X O 4 H
S FES 400KV x 2 [BIFR, #RE 150km O REFEMRAS 2020 4F F CITEERH S4u, M45% 4 Mz 400kV
BAPART SR SN D EHECTH D,

2014 4 11 H | KETRACO £} OV GDC #:THEZH Y L 7=, LCPDP2013 DN Z T 28 #Efir D fdt ik
TEMIIT VAKX, ST LR Z VX O 3 #iATHY . KETRACO fhidA 3 Himod
220/400kV ZE B AT & 165km D 400kV x 2 FIMROEBEMRZ BT 55 E E LTV 5D,

K7y xy NERICEY, =7 EESRHEORmINLE T H s E ) 2 63 55T,
EMARIGHIRI AT S EER TG L, EORMOREICHFEFT 5,

Silali S/S

ih
e

Quad Lark x 2cct 400kV TL

ArUS S/S Arusiss

Rongai S/S

JICA FRAFATERK

111 -7-1 v B4 —37 U 400kV EEHL— b (%)

400KV E M A BERR LR~ T D 72T, | o A MIKITHT R O L EITER b FHl S
W5,

ITT ~7-2 (21%, 2014 4 11 HFFAIUZ GDC #1 & OV KETRACO £E & ik - fes® L 7= 400kV 1267 %R
L BLARAEAR . M OF GDC A£G L TV 5 B Z8FEFT 2 & KETRACO #EANEERR -2 400kV ZEFE I #2
FEIZ DN THBRE KNI TR,
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400KV Silali S/S

45km Quad Lark
2cct

o

S

S)  silali PS
G) 100MW x 8

400kV Paka S/S

70km Quad Lark
2cct

) e

T/L: 15km Twin Canary 2cct

G Baringo North
G) PS50MW x2

e

400kV Arus S/S

42km Quad Lark
2cct

400kV Rongai S/S

Arus PS
50MW x 2

T/L: 10km Single Canary 2cct

Baringo South
PS 50MW x 2

Paka East PS
70MW x 2
Paka West PS
70MW x 2 T/L: 28km Single Canary 2cct
40MW x 1
G
G) Chepchuk PS
40MW x 2
G
G)  Korosi PS . 8
é 70MW x 3 T/L: 5km Single Canary 2cct

T/L: 20km Single Canary 2cct

T/L: 10km Single Canary 2cct

T/L: 10km Single Canary 2cct

T/L: 15km Single Canary 2cct

B III -7-2 v HA—F YD 400kV EER -

T IV AZEEE
T IV AB BT~ SN D,
N IARRERTEERR

220kV x 30km x 2 (Single Canary)
v ARFEITBHEANT A2 1 <A JriE L, 50MW x 1 Z$2ke 9 5,

FRATFE, FE AT —400/220kV 2\ J1 ZE BRI fR] 220KV 2%

NY v IRGHRE

WZHOWTIE, BB L LT Baringo MR E
(27T 400/220kV N EEFFT~HEHRE SN D, £ DH,
NY o adp3gERAT (50MW x 2) &t
LFERREE~NY o TARE

TR L. 400/220kV /8 ZEFE AT~ 1%

oo RERT (TOMW x 3) 1% 220kV x bkm x 2 [Al# (Single Canary)
EERTIZHERE S LD,

AT (BOMW x 2) 1% 220KV x 10km x 2 [FIHRE

EEEAT D,

JICA FRA MR

ZREFTIERT D

LEME (Single Canary) |

BT (BOMW x 2) 734k

BRG] (%)

T 400/220kV

mE
ay)

BATE

(2T 400/220kV 2~ 71

F =7 F ¥ 7 RE (AOMW x 2) 1 220kV x 15km x 2 [Al## (Single Canary) |2 C—Hzonm
A FTBH PART IC B e S 4. 400/220kV /\ﬁﬁﬁfﬁ 773 TR T ARSI
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SNAVEIEFT (TOMW x 2, 40MW x 1) 1X 220kV x 28km x 2 [AIff (Single Canary) (2T
400/220kV /N BEFTICHERE S VD, 2N HEIEEAT (TOW x 2) 1X 220kV x 10km x 2 [AIfR
(Single Canary) |Z°C—H/XHPIERTIZHERE S 41 400/220kV /X BERTICEE R S D,

IIT -7.2 EERICBIT D EER TR OHEKL
b RE R A A méhé BISEIT DIV D 400/220kV B EFITE TOEBHIKICTEBIT
HETERE T M OGEERBERIILTOEBY TH 5,

F£ 111 -7-1 HEINDIELEHET

No Transmission Line VOlta(g%e) Drop Specification
1 Arus PS—Arus SS 0. 28% 220kV 2cct 10km 100MW
(Single Canary)
2 Baringo South PS — 0. 28% 220kV 2cct 10km 100MW
Baringo North PS (Single Canary)
3 Baringo North — 1. 12% 220kV 2cct 20km 200MW
Paka SS (Single Canary)
4 Korosi PS—Paka SS 0. 30% 220kV 2cct bkm 210MW
(Single Canary)
5 Chepchuk PS-Paka SS 0. 448% 220kV 2cct 20km 80MW
(Single Canary)
6 Paka West PS—-Paka SS 1. 42% 220kV 2cct 28km 180MW
(Single Canary)
7 Paka East PS — Paka SS 1. 49% 220kV 2cct 38km 140MW (Single
Canary)

# 111 -7-2 ABE SN D EEREL

No Transmission Line Loss (%) Specification
1 Arus PS—Arus SS 0.31% 220kV 2cct 10km 100MW
(Single Canary)
2 Baringo South PS — 0.31% 220kV 2cct 10km 100MW
Baringo North PS (Single Canary)
3 Baringo North — 1. 24% 220kV 2cct 20km 200MW
Paka SS (Single Canary)
4 Korosi PS—Paka SS 0. 33% 220kV 2cct bkm 210MW
(Single Canary)
5 Chepchuk PS-Paka SS 0. 50% 220kV 2cct 20km 80MW
(Single Canary)
6 Paka West PS—Paka SS 1. 56% 220kV 2cct 28km 180MW
(Single Canary)
7 Paka East PS—Paka SS 1. 65% 220kV 2cct 38km 140MW
(Single Canary)

F 72, 400kV /S B BT —400kV 7L A ZEEIR 70km 12331 B 400kV 4 $RE Lark x 2 [AIHRE
BRI I ATBET 0. 62%. 400KV 7L AZSEET —400kV & > H A B EFTR 42km 123 1F A 400kV
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4 # Lark x 2 [EIFRIEEARIC L DHEIE 0. 43%, #aEF 1. 06%FRE & IEFIT/ N E W,

I1T -7.3 400kV ZE&ERME~DEERE S 15
(1) 400/220KV 7 /L A ZSEE T~ 7 1k
TN T )V AFEERTHH D 220kV x 2 [BI#E % 400/220kV 7 /L AR BRI BG4 5 B O AN HL
A AR 2 7R T

Paka SS1
Paka ss2

b U B
r{ l ) L >—\X—\>—T—\>—\h +—— Arus PS 2
s W
al ?

L‘
ZSS rebuoy \T

1SS rebuoy —

B4 111 -7-3 T AZEEFE TV AIEFT OFG: AR

TNAEEFOMARRIILLT D LB,

- 400kV x Tbay (7 /L AISEFTMIT D 2bay Z&ie)
- 220kV x 4bay

- 440kV/220kV 350MVA Tr

(2) 400/220kV 20 R EFT~DHEkE 715
TBRNZ X A3EFT, F=7F ¥ 7 3EH, a2 VRBEHTRONY IR EHTND O 220kV
x 8 [Al#k & 400/220kV /<A A FEATICHERE T 2 BR O AT PN HURRRE AR X 2 7~ 97,
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+— Silali SS1
+— Paka PS1
e G O
400/220kV e S
Arus SS1 \>—‘ X X +— Silali S52 “_V_\}_\X_\T X +— Paka PS2
Arus SS2 \>—‘ 1-—\H\X—\T}_\x_\,_‘ ’—(
o
400/220kV/
“—\’—\X—\’—i—\’—\h 1»—\>—\>e\>—l—\>—\><—\
b O R AN P +— Korosi PS1
N T
400/220kV/ +— Korosi PS2
u—\>—\x—\>—lj>—\><—\
*+ = % +— Baringo PS1
LH Baringo PS2
SE, > -
K IIL -7T-4 RNAEEFEAD - F=TFx 7 » an - N o TRIEEHT ORI

NAZEBFTOMARIZLLT O LB,
- 400kV x 10bay
- 220kV x 12bay
- 440kV/220kV 350MVA Tr x 3

111 -7.4 400kV 25255100 & H

LUTRIZ A BT 9 KETRACO T Dk dE#R . 400/220kV ZZFEFT DAL LHE 2R 7,
KA BBRAFIEIRICHE O F3E T USD 58,908, 000 LAHE XD,
F 111 -7-3 T IVAIEFETHID 400/220kV 7 )L A E AT ~D L2 E % w £
Name Cost (‘000 USD) Remarks
220kV Bay for Arus PS 5,852 | 4 bay
400/220kV 350MVA transformer 4,700 | 1 unit
400kV Bay for Arus PS 4,000 | 2 bay
Total 14, 552
FIIL -T-4 B« F2TFv¥7 «aa - N ITEREFND 400/220kV /X B ZEEFT~D
A R e
Name Cost (‘000 USD) Remarks
220kV Bay for Baringo PS 5,852 | 4 bay
400/220kV 350MVA transformer 4,700 | 1 unit
400kV Bay for Baringo PS 4,000 | 2 bay
220kV Bay for Korosi PS 5,852 | 4 bay
220kV Bay for Paka PS 5,852 | 4 bay
400/220kV 350MVA transformer 14,100 | 3 unit
400kV Bay for Korosi PS 2,000 | 1 bay
400kV Bay for Paka PS 2,000 | 1 bay
Total 44, 356
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