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Abstract: In this paper we present a low-carbon optimization

USRS 5

strategy for microgrids with the long-term goal of developing a
new type of power system. This method, rooted in deep
reinforcement learning, integrates the concepts of electricity-to-
gas conversion and carbon capture to attain environmentally
conscious operations. Primarily, by conducting an assessment
of renewable energy generation and storage apparatus, as well
as incorporating electricity-to-gas conversion and carbon
capture systems, the integration of a carbon-capturing
within  the
framework establishes a diverse and multi-source energy

electricity-to-gas  turbine power generation
microgrid system. Subsequently, to achieve optimal operation
of the proposed microgrid system in an environment of source-
load uncertainty, the multi-period optimization problem is

transformed into a Markov decision problem based on deep
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reinforcement learning theory. Additionally, a knowledge
fusion deep reinforcement learning framework is proposed. The
utilization of the distributed proximal policy optimization
algorithm facilitates the realization of optimal performance
across diverse power sources within the microgrid system. The
empirical findings from the simulations provide substantial
evidence for both the efficacy of the envisaged deep
reinforcement learning framework and algorithm, as well as the

economic feasibility of the proposed operational strategy .

Keywords: power-to-gas; microgrid; deep reinforcement
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Table 3 Comparison of operating costs in different modes
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Fig. A1 The data of load sequence

Fig. A2 The data of PV sequence
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