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Stable and large scale hydrogen production technologies are needed for the
expecting low carbon society. Thermochemical iodine-sulfur (IS) process is one of the
promising technologies, which harnesses heat energy of high temperature gas-cooled
reactors (HTGRs). An economic evaluation of hydrogen production by a future commercial
HTGR-IS process hydrogen production system was performed on the basis of economic
evaluation data of an existing commercial hydrogen production plant using fossil fuel as a
raw material. Hydrogen production cost was estimated at 25.4 JPY/Nm3 under this
estimation conditions. Capital cost and energy cost account for 13% and 78% of the total
hydrogen production cost, respectively. To decrease HTGR construction cost, to increase
HTGR availability and to improve hydrogen production thermal efficiency are important
for cost reduction of hydrogen. The cost will be competitive with estimated costs by fossil
fuel hydrogen production methods. It is appropriate that the hydrogen production cost is
set for a goal of present R&Ds.
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Table 1 BAREOFHEIER

BEXE BEENE BETEEHR | BEE | KFEHEHE
(F1/Nm3) (F':J/Nm3) (F':I/Nm3) %) (%)

5.0 0.7 80 30
4.4 0.6 90
4.3 0.6 70
3.8 0.5 80 40
3.3 0.5 90

3.4 0.5 70
2.6 0.4 90

Table 2 EIniiFrE OF#ER

BiLiEHE | BREE HE | HAHTY | EEEM | BEE | kERE
(F/Nm3) | (F/Nm3) | (FH/Nm3) | (FH/Nm3) | (F/Nm3) | (%) haE
(%)

3.3 1.5 0.3 0.3 1.2 80 30
3.0 1.3 0.3 0.3 1.1 90
2.8 1.3 0.3 0.2 1.0 70
2.5 1.1 0.3 0.2 0.9 80 40
2.2 1.0 0.2 0.2 0.8 90

2.3 1.0 0.3 0.2 0.8 70
20 09 02 02 07 80
1.8 0.8 0.2 0.1 0.7 90
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Table 3 I RIF—EBDOIMFER

IrNF—F | REE RticE | BEER | KRREHE
(F1/Nm3) (F':I/Nm3) (F3/Nm?) (% (%)

35.4 33.8

32.2 1.5 30.7 80 30
30.2 1.4 28.8 90

26.9 1.6 25.3 70

24.5 1.5 23.0 80 40
23.0 1.4 21.6 90

21.9 20.3

Table 4 KFRHEIX FDFERER

KRHE | BEFE | EERM#EF | TR — | REER

aXk | (FA/Nm?) = = =
(F1/Nm3) (A/Nm3) | (F/Nm3) | (F/Nm?)
45.2 6.5 3.8 35.4 0.2 70
41.4 5.7 2.2} 32.2 0.2 80 30
38.4 5.0 3.0 30.2 0.2 90
34.8 4.9 2.8 26.9 0.2 70
31.4 4.3 2.5 24.5 0.2 80 40
29.2 3.8 2.2 23.0 0.2 90
28.1 21.9
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Tableb {LAEREFAT (CEA) I2& B IS TOELRKREUEIXR FMHES LU ESE
& L7T= JAEA (2 &k 41

. W | B | mEm= | TIEERR =748

BRAR Bl
= T A 38 80 8,000 114

e 35300}
- HEERIAMER 38 80 8,000 49

(KAt #4)

5 Sk i
SR R MER
(ZAm##) 50 80 85,000 23

-EERSE,
TIUMEEIK

* CEA-B DB EIC, BMNFEZA LB IUTIVMIBROREUEIZEBRT—ILAY Y% 0.6 RAIZBEATEBA,

Table 6 EESFICHITHAKFRHEEIR FDOHEEM

KFETE K FCVIZHBIT5

HTGR-IS [ZH1T5 PP R
KFREARS e L e o
[FA/Nm3] KEREIR 7K§§z)a33;(|~
F‘H/Nm3 [IIJ/Nm ]
45.2 30 70
41.4 30 80

33" 39~48"
31.4 40 80
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