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Fig.3 Stochastic dynamic simulation results of
voltages at bus L10
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SUNDIALS Based Stochastic Dynamic Simulation Method of Active Distribution Networks

ZHAO Jinli', FAN Zhenning', LI Peng', YUAN Kai*, WANG Chengshan'
(1. Key Laboratory of Smart Grid of Ministry of Education (Tianjin University), Tianjin 300072, China;
2. State Power Economic Research Institute, Beijing 102209, China)

Abstract: With the increasing penetration of distributed generators (DGs) and demand for electricity, the security and stability
of distribution networks is facing new challenges due to the randomness of DGs and loads. A dynamic simulation method taking
the stochastic disturbance influence into account is proposed for active distribution networks ( ADNs). Firstly, stochastic
models of the irradiance, wind speed and load fluctuations are developed to simulate the stochastic characteristics of DGs and
loads. Then, a stochastic dynamic simulation method based on SUNDIALS is proposed. Finally, case studies based on a
medium and low voltage ADN are performed to verify the proposed method. Compared with the deterministic simulation
methods, the proposed method based on SUNDIALS and the parallel algorithm is better able to reflect the stochastic
characteristics of ADNs while meeting the requirements of high simulation accuracy.
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