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Operation optimization of integrated energy system with
hydrogen storage under carbon trading

REN Yulu, CHENG Yushu, ZHANG Xuerui, WANG Shushu
( Marketing Service Center, State Grid Shanxi Eleciric Power Co., Lid., Taiyuan 030002, China)

Abstract: Under the background of " double carbon" , in order to promote the construction of integrated energy sys-
tem (IES) at the park level, enhance the clean energy consumption capacity and reduce carbon emission, the utili-
zation and sequestration of carbon dioxide generated by the operation of IES are considered to reduce carbon emis-
sions. In this paper, with the minimum total operating cost of IES as the objective function, taking the unit output
and system safety as the constraints, introducing the coupling device of power-to-gas and carbon capture system, we
establish a low-carbon dispatching model of TES with hydrogen storage at the park level considering stepped carbon
trading and carbon storage cost. Taking a park as an example, the CPLEX solver is used to solve the model. The
example results show that the proposed model can effectively improve the economy and low-carbon nature of the sys-
tem, improve the new energy consumption capacity in park, and reduce the cost of wind and light abandonment,
which can effectively reduce the carbon emissions and operating costs of the park and improve the flexibility of 1ES
operation.
Keywords : step carbon trading, P2G-CCS coupling, hydrogen storage, IES system, low carbon economic schedu-
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Fig. 4 Power dispatching result in scenario 4
100f =t
80 EB
= i = CHP
S 60¢ g ggell
s 40¢ =CCS
= 20¢% EES-dis
) =1 EES-ch
#  of 1] | S
FLLNE= = HS-ch
=20t : H| == HS-dis
-40 f{RES |
260 Foctti i
25

B{5 ZwimwitifEegR

Fig.5 Power dispatching result in scenario 5
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