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I 

FOREWORD 
 

This document is drafted in accordance with the rules given in GB/T 1.1-2020 “Directives for 
standardization - Part 1: Rules for the structure and drafting of standardizing documents”. 

This document is Part 3 of GB/T 42847 “Energy storage systems using fuel cell modules in reverse mode”. 
The following parts of GB/T 42847 have been issued: 

 Part 2: Test procedures for the performance of single cells and stacks with proton exchange 
membranes, including reversible operation; 

 Part 3: Test procedures for the performance of energy storage systems. 

This document is identical to IEC 62282-8-201:2020, Fuel cell technologies - Part 8-201: Energy storage 
systems using fuel cell modules in reverse mode - Test procedures for the performance of power-to-power 
systems. 

The following editorial changes have been made to this document to a minimum extent: 

 To coordinate with the existing standard, the standard name was changed into “Energy Storage 
Systems Using Fuel Cell Modules in Reverse Mode—Part 3: Test Procedures for the Performance of 
Energy Storage Systems”. 

Attention is drawn to the possibility that some of the elements of this document may be the subject of 
patent rights. The organizations issuing this document shall not be held responsible for identifying any or 
all such patent rights. 

This document was proposed by the China Electrical Equipment Industrial Association. 

This document was prepared by SAC/TC 342 (National Technical Committee on Fuel Cell and Flow Battery 
of Standardization Administration of China). 

This document was drafted by Dalian Institute of Chemical Physics, Chinese Academy of Sciences, Tongji 
University, Beijing Normal University, Beijing Institute of Electrical Technology and Economics, Tsinghua 
University, Xinyuan Power Co., Ltd., Wuxi Institute of Inspection, Testing and Certification, Advanced 
Energy Storage Materials National Engineering Research Center Co., Ltd., Shanghai Jiehydrogen 
Technology Co., Ltd., Beijing Yihuatong Technology Co., Ltd Beijing Changzheng Tianmin High tech Co., 
Ltd., Zhejiang Gaocheng Green Energy Technology Co., Ltd., Haizhuo Power (Qingdao) Energy 
Technology Co., Ltd., Anhui Tomorrow Hydrogen Energy Technology Co., Ltd., China Quality Certification 
Center, Zhejiang Tianneng Hydrogen Energy Technology Co., Ltd., Edelman Hydrogen Energy Equipment 
Co., Ltd., Fujian Yanan Motor Co., Ltd., and Shandong Huaquan Power Co., Ltd. 

Chief drafters of this document are Yu Hongmei, Ma Tiancai, Hua Qingsong, Xing Danmin, Yang Daijun, 
Pei Pucheng, Chi Jun, Zhang Liang, Chen Yao, Fu Changping, Chen Pei, Fang Chuan, Jin Yinshi, Hou 
Xiangli, Xie Jiaping, Zhong Faping, Ning Kewang, Li Feiqiang, Wang Gang, Cao Yinliang, Ding Huanzhan, 
Lin Yuxiang, and Zhao Lizheng. 
 



 

II 

INTRODUCTION 
 

The energy storage systems in reverse mode can effectively utilize the excess electric energy to facilitate 
electric power regulation/control and renewable energy utilization. GB/T 42847 focuses on the 
performance test methods for energy storage systems based on electrochemical modules (combining fuel 
cells with electrolyser, or reversible fuel cells). 

GB/T 42847 "Energy Storage Systems Using Fuel Cell Modules in Reverse Mode" aims to establish the 
performance test methods for energy storage systems using fuel cell modules in reverse mode, and is 
intended to be composed of three parts: 

 Part 1: Test procedures for the performance of solid oxide single cells and stacks, which is intended 
to give the testing systems, instruments and measuring methods, and test methods to test the 
performance of solid oxide cells and stacks in fuel cell mode, electrolysis and/or reversible mode. 

 Part 2: Test procedures for the performance of single cells and stacks with proton exchange 
membranes, including reversible operation, which is intended to give the testing systems, instruments 
and measuring methods, and test methods to test the performance of proton exchange membrane 
cells and stacks in fuel cell mode, electrolysis and/or reversible mode. 

 Part 3: Test procedures for the performance of energy storage systems, which is intended to give the 
test procedures for the performance of electrical energy storage systems using hydrogen. 
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Energy Storage Systems Using Fuel Cell Modules in Reverse Mode—Part 
3: Test Procedures for the Performance of Energy Storage Systems 

 
1 SCOPE 
 This document specifies the evaluation methods of typical performances for electric energy 

storage (EES) systems using hydrogen. This document is applicable to the electrochemical 
reaction devices that have charging (electrolysis) and discharging (power generating) functions. 
This document applies to systems that are designed, used and operated in stationary (indoor and 
outdoor) scenarios. 

 The conceptual configurations of the EES systems using hydrogen are shown in Figure 1 and 
Figure 2. Figure 1 shows the system independently equipped with an electrolyser module and a 
fuel cell module. Figure 2 shows the system equipped with a reversible cell module. The 
indispensable components include an electrolyser, a hydrogen storage and a fuel cell, or a 
reversible cell, a hydrogen storage and an overall management system (which may include a 
pressure management). The optional components include a battery, an oxygen storage, a heat 
management system (which may include a heat storage) and a water management system (which 
may include a water storage). The performance test is executed in the area surrounded by the 
outside thick solid line square (system boundary). 

 Note: In this document, the term "reversible" does not refer to the thermodynamic meaning of an 
ideal process. It is common practice in the fuel cell community to call the operation mode of a cell 
that alternates between fuel cell mode and electrolysis mode "reversible". 

 This document is intended to be used for data exchanges in commercial transactions between 
the system manufacturers and customers. Users of this document can selectively execute test 
items suitable for their purposes from those described in this document. 

 
Figure 1 System configuration of EES system using hydrogen - Type with electrolyser and fuel cell 
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