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Abstract: To promote the utilization of biomass energy and solve the problem of high carbon emissions brought
by biogas power generation to integrated energy system, a low-carbon optimal scheduling strategy for integrated
energy system considering coupling of biomass gas and power to gas is proposed. Firstly, a biogas production
model is constructed, and the improved pressure swing adsorption (PSA) technology is introduced to purify
biogas and recover carbon dioxide. Secondly, the power to gas is introduced and coupled with biomass gas, and
the recovered carbon dioxide is used as raw material to produce natural gas, while reducing the system carbon
emissions. Then, with the goal of minimizing the sum of equipment operation and maintenance cost, system
energy purchase and sale cost and system carbon emissions cost, Cplex is called on MATLAB for optimization
solution. Finally, different scenarios are set up for example analysis. The results show that, the introduction of the
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improved PSA technology to purify biogas reduces the system carbon emissions by 21.7%, which solves the
problem of high carbon emissions brought by biogas power generation to the system. The coupling of power to
gas and biomass gas reduces the system carbon emissions and dispatching costs by 7.6% and 4.4%, respectively.
Thereby, the system’s low-carbon and economic performance is enhanced.
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Fig.1 Structural diagram of the integrated energy system
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Fig.2 Technical flow process of pressure swing adsorption
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Fig.3 Process flow the improved pressure swing adsorption
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Fig.4 Heat flow model of photothermal power station
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Tab.1 Parameters of the biomass gas model
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CO2 [¥%% [ pco, (kg M) 1.997
B pecl(kg M=) 1.215
Bk PSA T 21 HITH 2 R 5K Opsal (KW m3) 0.545
AR RE SR T ML 2R e 0.35
BREMF A g /Ot £7) 30
AR 8 AR Oper/ (T 1Y) 450
2 COp B A e/ (UG 1) 600
VA ARUEF S & Vee/(M® hY) 220

R2 RPRESY

Tab.2 System equipment parameters

B s S8 EH CHP CSP  P2G  TES EES
T FRKW 400 800 500 400 300 300
T2 T PRIKW 0 0 0 0 0 0
e 2R IkW 400 200 200
ZRIKW 1000 1000
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Fig.6 System power scheduling results
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Fig.7 System heat scheduling results
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