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Abstract

Under the background of rapid penetration of distributed generation, enhanced power load volatility and accelerated diversification
of energy consumption patterns, the energy flow dynamics in the substation area presents a high degree of randomness and spatio-
temporal coupling characteristics, making short-term load and photovoltaic output prediction one of the key technologies to improve
the operation toughness and regulation precision of distribution network. The traditional forecasting method is difficult to describe the
nonlinear correlation characteristics of load and photovoltaic output across time scales and space sources at the same time, resulting
in a significant increase in the prediction bias in the high penetration photovoltaic scenario. The joint forecasting model proposed in
this paper is superior to the traditional single task model and single source data model in Mae, RMSE and MAPE indexes, especially
in the rapidly changing sunny overcast sunny weather conditions, showing higher robustness, and providing effective support for
distribution network regulation strategy optimization, energy storage scheduling, flexible load management and distributed energy
planning.
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