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Fig.3 Optimized scheduling results of heat load
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Table 1 Optimal scheduling results
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Fig.4 Reward variation curves for deep reinforcement

ESAC

SAC
hiE RE REE
(=)

TD3
I
S o3

—_
[\

learning algorithms

XF H ESAC . SAC 1 TD3 3% 3 Fh 349 i M fiE |, 45
R ESAC LAl sR Bl - R i, Holk
SIOH FE fe it o H il h 2 7E K24 1800 YR I 25 S 38
Ja PR ERa K Aa 27 12 /247 . M2 R L SAC
TR 20 2 200 YN 25 T A R OA Bl AR IR A

LINEZI 9 10, 10 TD3 LR B @, F5 EH 2
2500 YOIl 2k Rl T4, 2RI (E 24 8.

U5 TR T RE AL A (particle swarm optimiza-
tion, PSO) M N L G Lt B i AUR W T
VPP i BE R A DA SR g , 57 e o 8 PSO I AL 4
RPEAT TR BFIASEEIRIE 10 KL L iz
FrRCR AT T RS, BRI SR EREL. A
PEALTT VR BYRT HE 4 RN 2 i

®2 AREMEMLFEITEE

Table 2 Comparison of different optimization methods
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Low-carbon economic scheduling of hydrogen virtual power plant based on
evolutionary deep reinforcement learning
PENG Chunhua,CHEN Li,ZENG Xinzhi,SUN Huijuan
(School of Electrical & Automation Engineering, East China Jiaotong University, Nanchang 330013, China)
Abstract: In order to improve energy efficiency, promote renewable energy consumption,and push the virtual
power plant to realize low-carbon economic operation,a multi-energy coupling operation mode dominated by
hydrogen energy is proposed,the carbon capture equipment and a tiered carbon trading mechanism is intro-
duced,and a low-carbon economic scheduling model for hydrogen virtual power plants is constructed to fully
exploit the system’s carbon emission reduction potential and optimize the capacity for renewable energy
consumption. Meanwhile, aiming at the characteristics of the model as numerous variables and complex con-
straints, a method based on evolutionary soft actor-critic deep reinforcement learning is proposed. Based on
the proposed model and algorithm,a deep reinforcement learning optimization scheduling framework for hydro-
gen virtual power plants is constructed. The dispatch actions, state space,and reward function are designed
to enable the agent to form an interactive system with the environment and learn the optimal operation stra-
tegy. Case simulations are conducted by setting different scenarios and conducting algorithm comparisons to
verify that the proposed method can reduce the operating costs and carbon emissions of hydrogen virtual
power plants.
Key words: virtual power plant;hydrogen energy low-carbon economic scheduling;evolutionary strategy ; deep

reinforcement learning; multi-energy coupling



