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Development of the Technology for Nuclear
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Beijing 100084, China

Abstract: Hydrogen is a clean energy and must be produced by means of primary energy. To
use nuclear energy for producing hydrogen in commercial scale is a promising way in the
future. High temperature gas cooled reactor (HTGR) can generate electricity with high
efficiency and provide high temperature process heat, therefore, it is most suitable for
hydrogen production. Two hydrogen production processes, thermochemical cycle and high
temperature steam electrolysis (HTSE), could be used for coupling with HTGR. These
processes are being investigated in many countries, such as the United States, Japan,
France, Canada and China. The nuclear power is rapidly developing in China. The construc-
tion of 200 MWe HTGR-PM demonstration plant has been started. In the meantime, the
nuclear production of hydrogen processes are being developed in Institute of Nuclear and

New Energy Technology (INET). Tsinghua University. The both processes, S-1 thermo-
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chemical cycle and HTSE, have been successfully verified in laboratory scale in 2009.

Key words: hydrogen energy; nuclear production of hydrogen; thermochemical cycle; high

temperature steam electrolysis
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Fig. 1 Schematic of the layout design of the integrated nuclear and hydrogen production plants
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T3 2, FEIATHG AR Z 0T, 7E 1S-10 LAl
TR i SR A ST L B T I SR 45 1 S5 56 AT B
PEIRI  Foe e AT T A IR LR . T A5 76 30
S FR A LS AT

(1) H&SmHE2 T 8 h, HI #1 H, SO, #5453
e S8 T i3 47, T Bunsen #23#E IKIE 175

(2) 72 6 h g g A b . DA R R
BAE ARUEIRS T & U™ RIEAREFAE 10 L/h.
AR RO FE 20 LAE SRR T 10 L/h
F1% 7 R 0T VT P R R AL R A T TS G R R

TR o fife e 4 2R 4y B 3K 1) 75 06 R 2006 LA I, & iR
VA& PR S B 45 RAIESE T 20 B Al A7 P Al 54

#2 IS10 FESH
Table 2 Main specifications of 1S-10
LA FEEAF ik R BHRRA FHAE
(Capacity) (Main components) (Heating) (Materials) (Bench size) (Features)
PRUEIRA T 7 & Bunsen [ i #%. HoSO; AU (Elec- 7 3¢ #¢ 3, B-Si 3 000 mm (L) X A gl & i B2 i 3¢ (Au-
10 L/h(Hydrogen pro- Jz Juj #% - HI 43 fi#t )2 ) #% . tricity) ES, BIWH & 2000 mm (W) X tomated temperature con-

duction rate 10 L/h at

BB AT I B R S
standard state) 4 14 (Bunsen re-
actor, H,SO,; decompo-
ser, HI decomposer,
elctro-electrodialysis,

control system, pump,

MFC, etc.)

B (Quartz, B-Si 2000 mm(H)

trol and record) ;

AR A OV

MFC) (Liquid flow rate con-

glass, Teflon)

trol ( diaphragmatic metric
pump, MFC)) ;

RGBT B 43 3% 2. IF
BI8AT . A58 47) (Multi-
running modes ( section
continuous.  open-cycle,
closed-cycle)) ;

B 1k B i A (Protect 1o

from solidifying)

6.6.3 INET ) i o i ) & WF 58 30 40 . &
ARG ALY IR L 3 (SOFC) 45 AR 1 & JE R, Ky
HTSE £ AR /) & J& 42 4 T 1R 47 i 2k il 26 1 1Y
INL . [E CEA FIRR M f& W T 09 0F & T AE 4R 15 5]
TR A B AR SRR AR E Y E R AN H
XFER S Bt INET %) HTSE f4 BF % T4 %2
A HIF e i [ 4% 4 Ak Ha it (SOEC) f il 2%
BOES . FEAF S i R A S T MR R I R b 2
T 2R G0 RS b L 1) T 2 o e S Sl 1 7 25
WG, R AT E B FERE IS B L AT TN R
it HE 9 B T R L OF BT F T HTSE 3K
KR GE, 2009 A LI HEAT T /N Ty 2 e HE 1 i A
I,

(1) F B AT RHIF & e A% 45 F4 f e f

SR BT K 19 480 H A B R (BSCE) Al it J5
HORNEN @ B S R = i DI RNl =R a7
fige b, JHL ) S R R R M A S T 38 R

.

(2) SOEC g HEffF il

FEL R b 3 £ 1 R 2 2B e e A o R
DR W R R IR AR S AL S . INET
F1 VLS ) ST S T AR O R S A L 5 L
TERR RO TT BT & A 5 0 T WL HE LT MR o R
e R 3 ) A 0 X L HE B R AT T i o 2
BT — A = T R S T L R v A i A
HEAT T 28 e I R A ol S G

(3) ARG A

MW AT BRI FIT R T 3 BEIEE
A TR A0 30 ) S 8 AR - B R e T R s
REVE Al R 48 . H 1R SOEC it HL % il 0 &R 40 A
SOEC HL M i i it i ) AR 58

(4) AL HE ] S

7 FEL S ) U0 A G TR X BT T A 1 L R AT
TR DA SRR - L L M R A
1 L/h LA E .50 h 7% S48 % 35 47 1 fE TG W] 2 3 5
5 R HLHE 7 E A K 5.2 L/h, 800 mA fH i L fi#
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