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Table 1 Capacity configuration results of PPHC system
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system on typical winter day
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Table 3 Annualized cost of three systems
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Fig.5 Electric energy balance results of
three systems on typical winter day
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Capacity optimization configuration of hydrogen energy storage cogeneration
integrated energy system considering photothermal collector module
SUN Luyao',CHEN Laijun'?,XIONG Yufeng’,LI Xiaozhu*, MEI Shengwei'’
(1. New Energy(Photovoltaic) Industry Research Center,Qinghai University, Xining 810016, China;
2. Department of Electrical Engineering, Tsinghua University, Beijing 100084, China)
Abstract: Hydrogen energy storage technology has the characteristics of zero pollution, high efficiency and
abundant sources, which is an important means of efficient utilization of solar energy. However, when the
hydrogen energy storage is used for cogeneration,its energy supply flexibility is poor due to the existence
of thermoelectric coupling constraints. In order to solve the above problems,a hydrogen energy storage co-
generation system considering the photothermal collector module is designed. The photothermal collector
module is taken as the additional heat source of the hydrogen energy storage system. Aiming at the energy
supply economy of the system,the capacity optimization configuration model of the hydrogen energy storage
integrated energy system including the photothermal collector module is established. The cogeneration of a
typical integrated energy system is taken as the example to verify the effectiveness of the photothermal
collector module to improve the cogeneration capacity of hydrogen energy storage and the economy of the
proposed capacity optimization scheme for hydrogen energy storage integrated energy system.
Key words: integrated energy system; photovoltaic power generation; photothermal collector module ; hydrogen

energy storage;combined heat and power;capacity optimization configuration
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Holistic modeling and optimization of “setting heat with gas” considering
power-to-gas,carbon capture and hydrogen fuel cell
BAO Guangqging', WANG Jianhui’
(1. School of Electronics and Information Engineering,Southwest Petroleum University , Chengdu 610500, China;
2. Department of Electrical Engineering and Information Engineering,
Lanzhou University of Technology,Lanzhou 730000, China)
Abstract: A holistic modeling approach of “setting heat with gas” considering power-to-gas (P2G) , carbon
capture system (CCS) and hydrogen fuel cell (HFC) is proposed. Considering the carbon-hydrogen coupling
process of P2G,the joint operation framework of P2G with CCS and HFC(PCH) is constructed. The “setting
heat with gas” modeling approach is proposed, based on which the integral model of PCH is established
and its energy coupling characteristics of electricity, heat, gas and carbon are analyzed synchronously. Based
on PCH, combined heat and power units, gas-fired boilers and energy storage devices,the low-carbon econo-
mic scheduling model of integrated energy system(IES) considering carbon trading mechanism is constructed.
Several operation scenarios are set to verify the contribution degree of PCH to carbon emission reduction.
Simulative results show that the PCH model under the modeling approach of “setting heat with gas” can
reduce the overall carbon emissions and operation costs of IES to a large extent.

Key words:power-to-gas;hydrogen fuel cell;carbon capture system;carbon trading;integrated energy system
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Fig.A1 Photovoltaic output factor of a certain place in Qinghai
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Fig.A2 Solar thermal output factor of a certain place in Qinghai
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Fig.A3 Load of a certain place in Qinghai
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Table A1 Parameters of equipment
W A TBYE A LLA/% RO %
Jefk K& B HIT 4500 JC/kW 2 —
EL 2210 J/kW 4 60
FC 4550 JL/kW 4 60
LSRR T 4618 JL/AW 2 —
HT 2850 Jo/(kgh), 65 To/kg 1 90
TS 790 JT/(kW-h) 4 98
&t 2700 JC/kW, 640 JC/(kW-h) 4 80 (FEHL), 90 CjitHL)
RA2 HMEESH
Table A2 Other important parameters
ZH E
W& FF T 20 a(FHLith 5 a)
FEORIE T 0.1 J5/(kW-h)
KA IE T S SEI AR 10 £%
SR 10%
oAb Bw% o5 R L 5%
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