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Preparatidnat the Agency

CT 1998: Calculation Scheme and Input Data
a CSA: 500 Calculations
i AGM June 1999: Interpretation of Results
s CSA: Compilation of Technical Document
s CT 1999: Finalization

2001 lAEA-PJ.Gowin



Goiitent > •>.

Main Document

* DEEP Description

* Input Data

* Conclusions by the AGM

•:; Executive Summary with key results

Annex
* National Studies from Morocco/China, Korea, India> Canada

and Russia (AGM)
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Calculations Performed; | <

TL Three Regions

••::• Southern Europe, SE Asia/Red Sea/North Africa and
Arabian Gulf (seawater and economic conditions)

& Two economic scenarios

Three DS Technologies, 10 Power Options

i Sensitivity Analysis
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Region 1 -Results;

2001

\

lAEA-FJ.Oowm

i
•

200!

I'"
I

m

on 2|;Resu%

IAEA- PJ. Gowin

......

1 i. t f ' * * «

N

- *H,|

*

.6

«... -

• >

i-



Region 3 - Results
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B Desalination costs range from 0.40 $/m3 to about 1.90 -
$/m3 depending upon the water plant type and size, ?
energy source, specific region and economic scenarios,

a Over a wide range of power sources and regional
conditions, the differences between the water
production costs by RO and MED tend to be small as r
compared to the large differences introduced by
changes in discount rate.
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Independent of the energy sources and regions
considered, in all investigated cases water production
costs from MSF appear to be systematically higher
than those from RO or MED.

If a relatively less stringent drinking water standard,
such as WHO rather than £U, is adopted then whatever
the energy source, the required desalination capacity or
the region, water costs from RO are systematically
lower than from other desalination processes,

200! iA&A'PJ.Gewin

There appears to be a relatively significant economy of
scale as plant capacities increase, This effect is more
pronounced for lower sized plants. For higher
capacities, the economics of scale are only a few
percent of the water production costs.

Water production costs in regions 2 and 3 are higher
than in region 1, mainly because of the predominant
effect of higher discount rates in regions 2 and 3.
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# For the SN scenario, favouring nuclear, the nuclear -
option appears to 1

1 both RO and MED,

For the SF scenario
from nuclear

:'x comparable.
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ye particularly advantageous

, favouring the fossil option,
and fossil options

with -

costs
are
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Water production costs with small reactors dedicated
to heat production only are systematically higher
compared to larger dual-purpose nuclear reactors. Thus
for example, for the MED process the water production
costs from the heat-only reactor are about 30-40%
higher than those from the dual-purpose reactor with
the highest water costs, mainly because energy costs
are higher roughly by a factor of 2,

!AEA*P.J,Gawm



Nuclear desalination with PWRs would be less competitive than
fossil desalination for fossil fuel prices below 15 $/boe. With
innovative nuclear reactor options with significant capital cost
reductions (as in the case ofPHWR and HTR-100, for example)
nuclear desalination would remain competitive even for fossil
prices below 10 $/boe>

The competitiveness of the nuclear option could become
questionable if, assuming fossil cost to be 25 $/boe (or lower),
the capital costs of nuclear power plants are increased by 15-20
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2! The existing nuclear power plants would not be
competitive for discount rates above 1 1 % . There does
not appear to be a limiting value for discount rate with
innovative nuclear reactors.

m The results of calculations, using DEEPL1, and
analyses made independently by five countries in the
context of specific national programmes yields trends
which are in line with the above conclusions.
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i DEEP generates Output based on Input

Cannot derive future water costs in the three Regions

s Graphs reflect input data
determined by international experts (consensus)
meant to describe fature developments appropriately
(Regions, scenarios, sensitivity)

as Most general; Nuclear and Fossil yield water costs in
the same range
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