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Abstract: [Introduction] To achieve the "carbon peak and neutrality” goals, the ways for enterprise energy conservation and emission
reduction need to fully explored, and the green and low-carbon policy tools should be fully exploited. Green hydrogen, as a clean energy,
has become the key to social low-carbon transition thanks to its full link zero carbon emission. Carbon emission rights trading market is a
key policy tool to control and reduce carbon emissions by making use of the market-oriented mechanism. Building a carbon trading
center hydrogen energy industry trading mechanism to achieve the coupling of carbon trading and hydrogen energy will greatly promote
the achieving of the "carbon peak and neutrality" goals. [Method] Based on this, a coupling mechanism of "green hydrogen market -
national carbon trading market - electricity market" was built in this paper. The "green hydrogen market - national carbon trading market -

electricity market" was modeled and simulated by further utilizing the system dynamics method, and the interaction of multiple markets
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was studied. [Result] The results show that: Firstly, the coupling among the green hydrogen market, carbon trading market and electricity
market can be realized through green hydrogen certification and carbon quota trading, and it is found that the coupling model is feasible
through simulation. Secondly, it is found through the simulation of the basic scenario that the coupling of multiple markets can stimulate
the increase of carbon price and control the increase of thermal power generation and green hydrogen production. Finally, increasing the
proportion of green hydrogen certification and improving the obsolete unit elimination mechanism and carbon quota auction mechanism
will help form a carbon pricing mechanism. [Conclusion] On the one hand, this study diversifies the green hydrogen trading models,
promotes the participation of green hydrogen in carbon trading to obtain certain benefits, and reduces the hydrogen energy cost. On the
other hand, it makes use of the multi-market linkage mechanism to bring into play the forced effect of carbon price and promote the
reduction of the proportion of traditional fossil hydrogen production and thermal power generation.

Key words: market coupling and synergy; green hydrogen; national carbon emission rights trading policy; electricity market; energy
structure adjustment
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Fig. 1 Coupling mechanism of "green hydrogen market - national carbon trading market - electricity market"
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Fig. 2 Causality of "green hydrogen market - national carbon trading market - electricity market"
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Fig. 3 Stock flow chart of "green hydrogen market - national carbon trading market - electricity market"
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Fig. 4 Trends of carbon emission right price and CCER price
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