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Fig.1 Framework of electricity-hydrogen
integrated port energy system
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Fig.2 Structure and control blocks of alkaline

water electrolyzer
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Optimal scheduling of electricity-hydrogen integrated port energy system
considering piecewise linearization of high order equations
LI Ligin',SHI Qingxin', WANG Yuehan*,LIU Wenxia',NI Jianfu’, HE Chunhui*
(1. School of Electrical and Electronic Engineering, North China Electric Power University,Beijing 102206, China;
2. Chaoyang Power Supply Company of State Grid Beijing Electric Power Company,Beijing 100020, China;
3. Nari Technology Co.,Ltd.,Nanjing 211106, China;
4. Guofu Hydrogen Energy Equipment Co.,Ltd.,Suzhou 215637, China)

Abstract: The current electricity-hydrogen integrated energy system models have the problem of inaccurate
models of hydrogen production and hydrogen storage devices,which affects the security of system operation
and scheduling. Considering the temperature-pressure dynamic characteristic of hydrogen in the high-pressure
hydrogen storage tank,an optimal scheduling model of hydrogen-electricity integrated port energy system is
built. The excess electric energy of wind and solar power generation is stored by the electrolytic water
hydrogen production technology, on this basis, the load demand of electricity and hydrogen is coordinated,
which effectively improves the utilization rate of renewable energy and ensures the safe and stable opera-
tion of the system. The piecewise linearization of the high-order temperature-pressure nonlinearity model of
high-pressure gas tank is carried out, which greatly improves the solving efficiency while guarantees high
precision. The proposed method is verified by a typical integrated port energy system example.
Key words:hydrogen;electrolyzer;integrated port energy system;high-pressure gas storage tank;piecewise linea-

rization
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TableC1 Parameters of electricity-hydrogen integrated port energy system

B ZH HAE
Veis Vir Veo 5m/s, 15m/s, 20m/s
AL
pwT 3MW
PP 1MW
KBHAE R 5
Kn 0.8
Aey 0.0187kg/kWh
FL A
P 2.5MW
Fin 2MPa
el Tin 293K
7cm 0.9
GHE  GHe 50kg/h, 50kg/h
Sax 900kg
Fr<, Foe 20MPa, 3MPa
fits S A 31.32m?
Reri 0.01K/W
0, 353.15K
2 298.15K
ERIeS c 8.96%/kg
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