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Abstract

Seawater desalination means conversion of seawater to freshwater usually for
consumption by human beings. This study was conducted to evaluate production
costs of freshwater occuring from different types of water resources development
facilities such as various seawater desalination plants and dams. Production Cost
analysis on costs, cost allocation, etc. were made. The results obtained are as
follows:

1. The production costs from the desalination plant were thirteen times higher
than those of dams;

2. The ratio of the operational costs of desalination plants to the initial
investment costs was much higher than that of dam

3. From the economical analysis, desalination could hardly become a viable
alternative in itself within the circumstance given in the study, but it could be
supportive measure

4. Decision on the installations of a desalination plant should be made based
on the social demand rather than economic judgement.
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WolAe) A& A4S Al Sake] 60% AEe| Edse, ARESE F
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. sH=Eh3lM|of Qs KR Jjet9| (Table 1) General description of desali-
A ALE nation plants of Hongdo island
ltem General description
1. BT s$aasial| Capacity (m*/day) 100
Well 2 Holes
. . w Desalination method RO
dedlEt 49 Foll SaiEe] de 9EE A Soavae @
Aslo] ©@pE A dY FAE dsi, A Intake Ground seawater
5 g A2 gr e AMeEd st e Max. Intakes(m®/day) 400
2 34 433 F3AHE Jg 4 ol Delivery pipe D=65mm, L=410m
7}, 433 (Thermal Processes) 2. MAH|EAM
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(Table 2) Production cost by desalination

plant
ftem Analysis Resuits
’ Depreciaton cost+
ggl?l#:}'r?lg Capital interest+ w5318
Operation cost
Construction |Including compensation
cost(#) cost
Durable years(n) 20
Total supply Daily supply X365
capacity(m?/Year) | XOperation coefficient | Depre-
ciation
Return rate of R= {1+ cost=
capital(R) 1+d"—1 1,031
Gross - Capital
. X pita
capital (% /Year) Construction cost XR inferest=
Capital cost Gross capital 1,039
(w/m%) Tolal supply capacity
. ) Opera-
Depreciation Construction cost y
tion cost
cost =w2,807
(w/m°) Total supply capacityxn |~V &
Capitat Capital cost
interest(%/m?) | - Depreciation cost
Gross operation Operation and
1 cost (¥/Year) maintenance cost
Operation Gross operation cost
cost( % /m’) Total supply capacity
Lt 8%

w3l AlAellA vl oj2 fEAA
2 wjer] e} ZiAdngah el g St

ZHe A er Asisien], (Table 3)2 vl
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Depreciation cost
19%

AW

Operation cost
55%

Capital interest
26%

(Fig. 1) Constitution of water produc-
tion cost of desalination

(Table 3) Production cost by water supply
facilities of desalination

ltem Analysis Results
; Depreciaton cost+
ggﬁ&c}ﬁg Capital interest+ w1599
Operation cost
Construction {Including compensation
cost(#) cost
Durable years(n) 20

interest(#/m?)

Total supply Daily supply X365
capagcity(m®/Year) | XOperation coefficient
Depre-
Return rate of p=_11+)" ciation
capital(R) a+d"—1 cost=
S w308
ross .
) X
capital (W/Year) Construction cost xR Capital
: interest=
Capital cost Gross capital €416
(/) Tolal supply capacity
Opera-
Depreciation Construction cost tion cost
cost ———— |=#%875
(w/m’) Total supply capacity Xn
Capital Capital cost

- Depreciation cost

Gross operation
cost (#/Year)

Operation and
maintenance cost

Operation
cost(W/m?)

Gross operation cost

Total supply capacity
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3. 9|29 UFL siEEst st 31911995 9€ 29¢ €& ARG
AdMdEE (Table. 5).
929 dtn H45ys £x49 Aukal (Table 5) General description of Puan dam
2 2) = ° -
B85 st AAAE vz AESTA o ttem General description
2 oug, 5 5 dgdssyr @i 2 River Jiksochcon
o] z2E Azl AAME vl Catchment Area(km?) 59.0
o} MDD Apaug ghye Fo g Flood water level(ELm) 47.50
izl AAMo 93t &4 Aihulal 2ol Flood discharge(m’/s) 664
g} gy o2 sttt (Table 4)= o Storage capacity(m®) 4154 x10°
BouZ F5d AAH sedast Ao Effective Storage(m?) 3559 X 10°
g A4 2A27E dend Aold Type CFAD
Heights{m) 50
V. S0 Ofst SRR Ol Y MY Length{m) 282
Pipeline diameter(mm) 1500
1. ot CENY 2MAY T2
2. Mo ofst S| M
P EAYE YT Ay A
Aol A" 2 dozy Azis Hokdt ol EAALE F4xd LS, A
9 7ATE MEE AT A Adel A TEF FF F ORAMYeE drds
53.10Mhme] A%, 2Y U ¥UESE ¢ B4 ANEE whs wamEs]
HHes 3w A4A SRy E4HAE AR 2 TAM u g zelsel 4
AP SR SRR 49 PEAeE 284 tid Bd2A gade Adske
A 19914 129 149 B4 EEFALE A AoZ LM v &S AR ST
{Table 4) Production costs by desalination plants of foreign countries
Japan USA Middle East
Marin ) ) .
ftem Monterey | Santa | Munici-| Middle | Middle | Middle Saudi
Okinawa | Peninsula |Babara a%iar East East East Arabia Kuwait | UAE
CA(1) | CA(2) | District | (1) 2) (3)
CALS)
Conigg?ion 1996 | 1991 | 1990 | 1990 | 1990 | 1986 | 1986 | 1982 | 1987 | 1991
Canaglty 140,000 | 30280 |26:834) 18,925 | 27.276 | 1,000 | 1,000 | 37.850 | 13,638 | 32,000
Production | 8173 | 1,117 | 1088 | 1410 | 2270 | 2261 2702 | 999 | 1021 | 1618
Desaiination | - poy RO RO | RO | MSF | MSF | MSF | MSF | RO | RO
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(Table 6) Production cost by dam

ltem Analysis Results
" Depreciaton cost+
g)rgtc(néc}lrg% Capital interest+ %235
Operation cost
Construction  |Including compensation
cost(#) cost
Durable years(n) 20
Total supply Daily supply X365 Depre-
capacity(m®/Year) | XOperation coefficient ciation
Return rate of R= (1+9" O;i,;
capital(R) (1+H"—1
Gross . Capital
. X
capital( #/Year) Construction cost XR interest=
Capital cost Gross capital w173
(w/m) Tolal supply capacity
. . Opera-
Depreciation Construction cost ion cost
cost(#/md) Total supply capacityXn | 1o
Capital Capital cost

interest( #%/m?) - Depreciation cost

Gross operation Operation and

cost(#/Year) maintenance cost
Operation Gross operation cost
cost(w/m?) Total supply capacity

Depreciation cost
27%

Operation cost
15%

Capital interest
58%

(Fig. 2) Constitution of water produc-
tion cost of dam
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(Table 7) Production cost by water
supply facilities of dam

ltem Analysis l Resultﬂ
; Depreciaton cost+ (
gg&%}ﬂ‘) Capital interest+ w278
Operation cost
Construction  |Including compensation
cost(#) cost
Durable years(n) 20
Total supply Daily supplyx365 | DePre-
capacity(m®/Year) | XOperation coefficient C('zz?_n
Returq rate of (A+)" w3
capital(R) (1+z)”—1
Gross . Capital
X )
capital(#/Year) Construgtion cost xR interest=
Capital cost Gross capital w126
(w/m®) Tolal supply capacity
Depreciation Construction cost tiopera_t
cost(#/m’) Total supply capacity Xn ﬁ%ﬁos
Capital Capital cost
interest(w/m?) - Depreciation cost
Gross operation Operation and
cost (W/Year) maintenance cost
Operation Gross operation cost
cost(w/m’) Total supply capacity
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