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Robust dispatch of a hydrogen integrated energy system considering double side
response and carbon trading mechanism
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(1. Key Laboratory of New Energy Utilization and Energy Saving of Anhui Province, Heifei University of Technology,
Hefei 230009, China; 2. State Grid Electric Power Research Institute of Anhui Province, Hefei 230601, China)

Abstract: Given the dual carbon goals, to promote renewable energy consumption, restrain carbon emission of the park
and deal with the randomness of the renewable energy, this paper constructs a park-level hydrogen energy integrated
energy system with reversible solid oxide cells (RSOC), and proposes a robust dispatching model considering both supply
and demand responses, as well as a stepped carbon trading mechanism and taking into account the uncertainty of
renewable energy. First, the RSOC and hydrogen storage tank are used to absorb the surplus output of renewable energy.
Second, organic Rankine cycle (ORC) waste heat power generation and comprehensive demand response are introduced
to form a double-side response to supply and demand to optimize thermoelectric operation. Then robust optimization
theory is used to deal with the uncertainty of renewable energy. After that, a robust dispatching model is constructed with
the goal of minimizing the sum of the system energy purchase carbon transaction, wind-solar penalty, and demand
response costs, and is analyzed by CPLEX. Finally, the validity of the model is verified by the simulation results of an example.
This work is supported by the Science and Technology Major Projects of Anhui Province (No. 202203f07020003).
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Table 1 Characteristics of three electrolysis technology
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Fig. 1 Structure and energy flow of park-level

hydrogen energy system
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Fig. 2 Principle diagram of ORC waste heat power generation
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Fig. 3 Thermoelectric coupling system with ORC
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B7 I =05BFHRNELE
Fig. 7 Heat power balance with /" =0.5
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TR 0.9
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H e R 0.04

REARE 0.9

HT TR 0.9
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B A1 KU AT E
Fig. A1 Output power forecast of WT and PV

& A2 St TuiiE
Fig. A2 Load prediction

A3 173 4 B9 RSOC i1
Fig. A3 Output of RSOC in case 4

E A4 " =0.5BFHY RSOC H 5
Fig. A4 Output of RSOC with /7" =0.5

A5 I"=0.5 BFRIRESERRE
Fig. A5 Actual output of WT and PV with /" =0.5
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