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ABSTRACT: In order to accelerate the development of
virtual power plant, promote new energy consumption, and
improve the ability of the power system to maintain supply,
this paper proposes a low-carbon scheduling strategy for virtual
power plant that takes into account the multiple utilization of
hydrogen energy and the interactive operation mechanism of

carbon emission trading (CET) and green energy certificate
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(GEC) mechanism. The joint operation model of GEC-reward
and punishment ladder-type carbon trading mechanism is
established, and the ladder-type carbon price is used to guide
the system to reduce carbon emissions and promote the
consumption of renewable energy at the level of the market
mechanism; the framework of multiple utilization of hydrogen
energy including electrolyzer, hydrogen fuel cell, hydrogen
to methanol, and green hydrogen certificate is constructed,
which improves the utilization rate of green hydrogen and
reduces the cost of hydrogen production; The load-side
flexible demand response mechanism is utilized to shift peak
load, ensuring system stability and flexibility. The example is
simulated and analyzed with a power plant in Inner Mongolia,
and the results show that the proposed method can reduce the
carbon emission of the system by 39.9% and the total cost of
the system by 76.3%, which can realize the low-carbon and
economic operation of the system, and provide a reference for

the promotion and development of the VPP.

KEY WORDS: Carbon trading mechanism; Green energy
certificate; Hydrogen energy diversified utilization; Demand

response mechanism; Virtual power plant;
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Fig.3. Renewable energy power and load forecasting output
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