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Design of solid oxides electrolytic hydrogen production system
without high temperature heat source
MA Li-li', SHI Xiang-kun®* , WANG Rui', YANG Lei', ZHONG Kai-yue®
(1.CGN Wind Power Co., Lid., Beijing 100084, China;
2.CGN Research Institute Co., Ltd., Shenzhen 518100, China)

Abstract: As for the application scenario without external high-temperature heat source, a solid oxide electrolysis
hydrogen production system is proposed,which utilizes multi-stage heat recovery and cathode exhaust gas recirculation. A
model is established for 100 kW SOEC electrolysis hydrogen production system, and the influences of operating
temperature , water vapor conversion rate ,and water vapor molar fraction on hydrogen production efficiency are analyzed.
Results show that under typical operation conditions, the hydrogen production efficiency of the system can reach
77.11%, the hydrogen production energy consumption is 3.87 kWh - Nm™ ( H, ), and the cathode exhaust gas
recirculation ratio is 13.7%. In the system, the electrolysis power of the stack accounts for 79.47%, and the power
consumption of the steam generator accounts for 18. 57% ,and the phase change energy consumption of water is the price
that must be borne by the SOEC electrolysis hydrogen production system without external heat source. The hydrogen
production efficiency of the system shows a slight decrease with increasing temperature ,a gradual increase with increasing
water vapor conversion rate,and a gradual decrease with increasing water vapor molar fraction.
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