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Data-driven uncertainty modeling and robust scheduling of cascaded
hydropower-photovoltaic complementary distribution system
LI Hong',LIN Chenhui’,DING Lijie’,ZHANG Hua’, WU Guannan®, WU Wenchuan®’, YANG Yongbo®
(1. Shenzhen International Graduate School, Tsinghua University, Shenzhen 518000, China;

2. Department of Electrical Engineering, Tsinghua University, Beijing 100084, China;

3. State Grid Sichuan Electric Power Research Institute,Chengdu 610041, China)
Abstract: There exists strong uncertainty and correlation in small hydropower water-inflow and distributed
photovoltaic, how to achieve optimal operation of hydropower-photovoltaic complementary in the premise of
ensuring safety is an urgent problem to be solved. In order to ensure safe operation of distribution network
and improve power generation efficiency, a day-ahead two-stage scheduling model for cascaded hydropower-
photovoltaic complementary is built with the object of minimizing hydropower and photovoltaic abandon-
ment, considering AC power flow and introducing the safety constraints. Considering the correlation between
multiple uncertainties,a data-driven method is adopted to establish a high-dimensional polytope set of uncer-
tainty. The two-stage robust optimization is adopted to deal with the uncertainty of renewable energy. Aiming
at the impact of water flow uncertainty in short-term scale on the boundary operation state of hydropower
station, an improved column-and-constraint generation algorithm is proposed. The example analysis shows
that the proposed method can fully excavate the flexibility of cascaded small hydropower, improve the con-
sumption capacity of distributed photovoltaic,and ensure the safe operation of distribution network.
Key words: active distribution network ; cascaded small hydropower; hydro-photovoltaic complementary ; high-

dimensional polyhedron set;two-stage robust scheduling



