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Initial Study on Steam Reformer of High-Temperature Gas-Cooled Reactor
Powered Steam Methane Reforming Hydrogen Production System

YIN Hua-qiang, JIANG Sheng-yao, ZHANG You-jie
(Adwvanced Reactor Engineering and Sa fety Key Laboratory of Ministry of Education ,
Institute of Nuclear and New Energy Technology s Tsinghua University , Beijing 100084, China)

Abstract: Based on one-dimension quasi-homogeneous phase model, a dynamic model for
single-tube steam reformer of high-temperature gas-cooled reactor was presented, and
computer program was developed. Steady state calculation and analysis were performed
for the steam reformer design by Japan Atomic Energy Research Institute. The results
show that heat loss at the entrance of helium influences the steam reformer performance
remarkably, and reaction velocity is not main factor influencing the performance. The
steady state calculation results fit well with experiment results.
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Fig. 1 Scheme of steam reformer
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Fig. 2 Scheme of single reformer tube
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Fig. 3 Scheme of steam reformer model H T .
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Table 2 Comparison between calculated and experimental results
CH, /% CO /% o
(m® « h™1) /C /C /MPa /MPa
54. 8 62.5 120. 2 615.8 566. 3 0.056 0.121
54.2 63.1 118.6 617.5 567.5 0. 055 0.114
(—1.1%) (1.0Y) (—1.3%) 0.3%) 0.2%)  (—1.8%) (—5.8%)
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Fig. 4 Temperature distribution(a) and methane conversion rate distribution(b) in tube
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Table 3 Effects of heat loss on reformer performance

for A and E sections

CH, /% /(m®« h™ 1)
54.2 118.6
A 56. 6 124.8
E 54.2 119.1

with full-scale reaction tube for HTTR hydrogen
production system: JAERI-TECH 2003-034[ R].
Japan: Japan Atomic Energy Research Institute.
2003.



