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24 R 1 300~

-
N 20 200 =
M18 ~
i
&

Fiie g FRILER 100
600 800 1000 1200 1400 1600
BHERC R / G+t

(a) BLECH HUAHRE

600 800 1000 1200 1400 1600
WA AN /7 (L -t-1)
(b) P S i Ak
5 AEBHERNMETHIEERESER
Fig.5 Configuration results of energy storage under

different carbon emission prices
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Optimal configuration of hydrogen energy storage in low-carbon park integrated
energy system considering electricity-heat-gas coupling characteristics
XIONG Yufeng',CHEN Laijun®’,ZHENG Tianwen’,SI Yang',MEI Shengwei’
(1. State Key Laboratory of Control and Simulation of Power System and Generation Equipments,
Department of Electrical Engineering, Tsinghua University, Beijing 100084, China;
2. New Energy(Photovoltaic) Industry Research Center,Qinghai University, Xining 810016, China;
3. Sichuan Energy Internet Research Institute,Tsinghua University,Chengdu 610213, China)

Abstract: Hydrogen energy storage has many advantages, such as zero-carbon emission, electricity-heat-gas
combined supply,and so on,and is expected to become an important supporting technology to achieve the
goal of carbon neutral. According to the electricity-heat-gas load demand characteristics of IES (Integrated
Energy System) in the industrial park and the overall need of low-carbon development,the framework of
low-carbon park TES with hydrogen energy storage as the conversion hub of various energy forms. Based on
the analysis of electricity-heat-gas characteristics of hydrogen energy storage unit,the multi-energy combined
storage and supply model of hydrogen energy storage is established. Furthermore, an optimal configuration
model of hydrogen energy storage unit in the park TES is proposed with investment and operation cost and
carbon emission as its objective. Based on a practical example, the influence of key factors such as the
characteristics of clean energy generation and heat-electricity load, carbon emission reduction policy, invest-
ment cost of hydrogen energy storage,and so on,on the comprehensive cost and carbon emission reduction
goal is analyzed. The feasibility of reducing the energy supply cost and carbon emission of park IES by
configuring hydrogen energy storage is verified,and its typical application scenarios are pointed out.
Key words:low-carbon;hydrogen energy storage;park integrated energy system;optimal configuration;electricity-

heat-gas coupling
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Table A1 Basic parameters of park IES
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Fig.A1 Each power curve of typical days
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Table A2 Basic parameters of energy storage system
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