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Abstract : As a means to solve the power shortage problem in the South Pacific island nations and the
equator, we studied the development characteristics of ocean thermal energy conversion (OTEC) using
near-infinity clean ocean energy. Through the simulation of the closed OTEC plant under development, the
generation amount and its economic efficiency were compared and the application characteristics of the
power generation cycle according to the seawater temperature distribution were compared by applying
various seawater temperature conditions. According to the characteristics of seawater heat sources in the
region, the power generation output was about 759.9 kW in Kiribati, and the average power generation by
region was about 590.9 kW. Regional electricity sales generated about 8,487 thousand dollars in Kiribati,
which had a high power cost of 0.327 $/kWh, and 1,278 thousand dollars in Australia, generating 0.29
$/kWh. With the spread of 50 MW commercial plants, Australia and Kiribati have high net present values
(NPV) of 108,000 and 580,000 thousand dollars, respectively, and their internal rate of return (IRR) are
more than 8.5% and 19.6%, respectively. In the future, various benefits will be applied to secure economic
feasibility and accelerate the spread of closed OTEC plant.
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Table 1 Expected country to apply

Surface Electric selling

Nation temperature cost
(©) ($/kWh)

Mexico 27.56 0.192
USA 25.56 0.12
Brazil 27 0.17
Australia 26.75 0.29
Fiji 27 0.13
Philippine 28 0.182
Malaysia 28.1 0.075
India 28 0.08
Kiribati 29.05 0.327
Indonesia 29 0.10
Japan 24.95 0.22
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Table 2 Initial investment cost for CC-OTEC system

(Unit : 1 Million)

QIAEH . OIS A -

Ao

Net power (MW) IMW 10MW | S0OMW

Heat exchanger 3.6 35 123
g | e | @ |
Turbine 2.7 25 61.5
Structure 3.6 15 73.8

Etc 1.8 15 327

Total cost ($) 253 150 410

Initial cost ($/kW) | 0.0253 0.015 0.0082

Table 3 Initial investment cost for CC-OTEC system
with 15% cost reduction
(Unit : 1 Million)

Net power (MW) IMW 10MW | SOMW

Heat exchanger 3.06 29.75 104.55
(Psi::a;zrd Sﬁiﬁ?s) 1156 | 51 | 10115
Turbine 2.29 21.25 52.28
Structure 3.06 12.75 62.73

Etc 1.53 12.75 27.8

Total cost ($) 21.5 127.5 348.5

Initial cost ($/kW) | 0.0215 | 0.0127 | 0.0069
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Table 4 Parameters of CC-OTEC

Design conditions

Warm water temperature (C) variable
Warm water delta temperature (C) 5
Cold water temperature (C) 5.5
Cold water out temperature (C) 9.6
Warm water flow rate (kg/s) 1,864
Warm water head loss (m) 5.5
Cold water head loss (m) 8.2
Warm water pump efficiency (%) 75
Cold water pump efficiency (%) 75
Turbine efficiency (%) 80
Heat exchanger pinch temperature s
(©)
Super heat temperature (C) 0
Working fluid R32
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Table 5 Internal rate of return and net present value
of 50MW CC-OTEC
(Unit : 1 Thousand)

Country Economic value
Mexico i\g}:i((j); -7;,?)21()3
NPV -409,581
USA IRR(S;; 2
Brazil EZ% -1 _83%8313
Australia i‘g};;g/fz; 1088.’54219
Fiji i\g}:i((i; -296_,206
Philippine E{f;ﬁ; -6;?994
Malaysia i\g}:i((i; -407_,2 86
India i‘gﬁ; -3_?;;514918
Kiribati i‘g’lx% 5 %138222
Indonesia i‘gﬁ; -2% ; i282
Japan NPV($) -268,223
IRR(%) -4.72
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19.67%°] & WHEFIES Bt =3, 55
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o YEFIES B AAES FrHAT
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Table 6 Internal rate of return and net present value
of SOMW CC-OTEC including 15% cost

reduction
(Unit : 1 Thousand)
Country Economic value
. NPV($) 27,044
Mexdco IRR(%) 6.41
NPV($) 311,333
USA IRR(%) -12.74
. NPV($) 87,566
Brazil IRR(%) 2.25
. NPV($) 206,666
Australia IRR(%) 11.93
NPV($) -197,959
Fiji
IRR(%) -2.91
e NPV($) 35,753
Philippine IRR(%) 67
. NPV($) -309,038
Malaysia IRR(%) -12.38
. NPV($) 296,300
India IRR (%) -10.64
S NPV($) 678,929
Kiribati IRR(%) 2435
. NPV($) -183,535
Indonesia IRR(%) 212
Japan NPV($) -169,976
P IRR(%) 142
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