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Feasibility Study of a Large-scale Deep Ocean Water Distribution System
(1st report) ~Economic Analysis-
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Abstract

Deep ocean water (DOW) has attracted special interest as one of the renewable resources
with great potential. The purpose of this study is to evaluate feasibility of a large scale
DOW pumping-up/distribution, on the assumption that the demand of the DOW signifi-
cantly increases in the near future. In this paper, economics for two types of the DOW
pumping-up systems, floating-type and land-based systems, are investigated as the first step
of this study. The results of the economic analysis show that the break-even point price of
DOW for floating-type is lower than that for land-based one, and the price of the desalinated
drinking water becomes comparable to present public service water when the capital share
rate is higher than 50%.
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Fig. 1 Conceptual diagram of integrated DOW utili-
zation systems
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Fig. 2 Conceptual diagram of floating type/land-
based hybrid DOW distribution system
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Fig. 3 Conceptual diagram of land-based DOW distri-
bution system
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Fig. 4 Capital cost data and approximate value of
floating type DOW pumping-up system
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Table 1 Estimated capital costs of various OTEC plants®

OTEC Structure &
- CWP t Total cost .
Type Name si1ze pumgl{r}gat;p; size pump cost (M$c)os ° (:/[$c)os Location
(MW) (M$)
Vega 1 260,000 44 12.3 16.7 Hawaii
Nihous 260,000 6.0 9.9 159 Hawaii
French 5. 1,300,000 33.6 20.5 54.1 Tahiti
Land-based .
Vega 2 10 2,600,000 15.0 60.0 75.0 Hawaii
OTC 40 10,400,000 69.9 84.7 154.6 Hawaii
Vega 3 50 13,000,000 75.0 120.0 195.0 Hawaii
SOLARAMCO 40 10,400,000 77.2 15.1 92.3 Hawaii
George 46 11,960,000 54.8 10.9 65.7 Puerto Rico
Vega 4 50 13,000,000 90.0 40.0 130.0 Hawaii
Andersons 100 26,000,000 82.5 6.9 89.4
Floating
TRW 100 26,000,000 116.4 41.5 1579 Toyama bay,
EUROCEAN 100 26,000,000 118.4 9.5 127.9 Okinawa,
Oosumi islands,
CMU 100 26,000,000 153.6 8.4 162.0 et al
Japanese 100 26,000,000 116.0 48.4 165.4
2 Capital costs of various oil tankers®
5 Deadweight (T) Capital cost (M¥)
40,000 3,000 ~
1500
95,000 3,800
§ 130,000 5,000
N
O
CCs = ngip x12.52DW 0% (3)
CITy Ngyp 39 v —DEHEET. £/, (3)
KTRSNBEMIR &Ml 7 — 5 % Fig. 6 1R
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Fig. 5 Capital cost data and approximate value of

land-based type DOW storage system

ICT, BERTRESN/ZCWP 32 ML
BRICHE T 570 20% &5 &REL, BELES
MEHEDO IR MICWP 3R b 2EL VW F -5 %
RAOTEML, 781 >¥110 THREL.
BBk BE, BEOFA LS v — ORME
(98 ) LTEEME DW (T) OBAfRI3 Table 2 ®
LHITiE B,

COF= s ERVTR/IMELT 2Fickd, v
Vg v — Ol CCs (M¥) = DW D% E L
TUTOERIR L RD 7.

8000

6000
S
2
w
O
O 4000

2000

0 100000 200000 300000
DW (T)

Fig. 6 Capital cost data and approximate value of
Shuttle tankers
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Fig. 8 Capital cost data and approximate value of
Land-based type DOW pumping-up system
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Table 3 CWP cost of IMW OTEC plant in India

. Outer Inner
Materials Diameter Diameter Length Cost
HDPE m 0.9 (m) 1100 (m) 82.8 (M¥)
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Table 4 Amount of DOW supply for subsystems, number of household, amount of drinking water around DOW
storage system and employment DOW distribution system

Desalination

DOW pumping-up size (T/day)

1,000,000
OTEC Airconditioning

Institute, food, aquarium

Drinking Industrial .
Open ocean mariculture

water water
30,000 60,000 700,000 150,000 60,000
Storage system Number of household Drinking water supply (T/day)

Tokyo 183.5x 10" 9200

Yokohama 145.5x10% 7300
Urayasu 113.5x10% 5800

Number of employment

100,000T/day
Shuttle Tanker

Fig. 9 Conceptual diagram of DOW distribution sys-
tem with floating type pumping-up system in
Sagami bay
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Table 5 Data of ship operation and fuel consumption

Distance (km) Fuel (T/day)
To Yokohama 50 29.5
To Tokyo 75 44.3
To Urayasu 75 443
Total 118.1
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Sagami Bay

Fig. 10 Conceptual diagram of DOW distribution
system with land-based type upwelling system in
Sagami bay
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5.0cm

Fig. 11 Cross section of PE pipe for DOW pipeline
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Fig. 12 Break-even point price of DOW
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Fig. 13 Break-even point price of drinking water
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Table 6 Capital cost and operation cost of main-
systems

pumping-up/storage system

Capital cost (M¥) O&M cost (M¥)

5758 576

Floating type
Shuttle tanker

tankers
Capital cost (M¥) O&M cost (M¥)
13290 726

pumping-up/storage system

Capital cost (M¥) O&M cost (M¥)
7937 780
Land-based type
Pipeline Pipeline

Capital cost (M¥) | Capital cost (M¥)

32129 32129
Desalination Capital cost (M¥) O&M cost (M¥)
plant
5000 1276
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