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Controllable and interpretable wind-solar scenario generation method based on
improved generative adversarial network
Gao Fengyang',Pei Shuping',Li Long',Zha Pengtang', Wang Qinjuan’
(1. School of Automation and Electrical Engineering, Lanzhou Jiaotong University, Lanzhou 730070, China;
2. Economic and Technological Research Institute of State Grid Gansu Electric Power Company
(New Energy Power System Research Institute),Lanzhou 730050, China)
Abstract: Aiming at the uncertainty and intermittency brought by the integration of wind and solar rene-
wable energy into power grid,a controllable and interpretable wind-solar output scenario generation method
based on the conditional Wasserstein generative adversarial network with gradient penalty (cWGAN-GP) is
proposed. The generation process of wind-solar output scenarios is regulated by introducing conditional vectors
in ¢WGAN-GP, which ensures that the generated data meets specific statistical characteristics requirement.
The gradient penalty is incorporated to enhance the training stability, which ensures the quality of generated
scenarios while accurately capturing the spatiotemporal correlation of wind-solar output. The Spearman corre-
lation coefficient is employed to analyze the relationship between high dimensional meteorological features
and wind-solar output, and key meteorological factors are selected as the control variables to improve the
model controllability and its adaptability to meteorological conditions. The IEEE 33-bus system is used for
simulation and verification,and the results show that the proposed method can effectively generate wind-solar
output scenarios conforming to statistical rules,and maintain spatiotemporal correlation well.

Key words:uncertainty;scenario generation;interpretability ; cWGAN-GP ; spatiotemporal characteristic



