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Research on short—term multi—level and multi—objective optimal scheduling of cascade

hydropower stations under complex water resources and power constraints

WEN Xin"?, LIU Fangian', TAN Qiaofeng', WANG Hao’
(1. Hohai University, Nanjing 210098, China;
2. Hohai University, Cooperative Innovation Center for Water Safety & Hydro—Science, Nanjing 210098, China;
3. China Institute of Water Resources and Hydropower Research, Beijing 100038, China)

Abstract: The high—intensity peaking and frequency regulation tasks of power grids and the strict water dispatch re-
quirements of river basins limit the optimization space of the scheduling operation of cascade hydropower plants, re-
sulting in difficulties in coordinating water and power regulation, insufficient efficiency and long—time inefficient op-
eration of units. In this paper, the objectives of power generation efficiency, peaking capacity and operating condi-
tions of the unit were considered, and the scheduling models of power grids, cascades and power stations were es-
tablished at different levels, and the multi—level multi-objective cooperative optimization mechanism was studied
and model solution methods were proposed. By nesting different levels with each other and rolling forward, the safe
and efficient operation of the cascade hydropower plants is ensured under complex water and power constraints.
Taking the upper reaches of the Yellow River hydropower base as an example, the method can increase the power
generation capacity of the cascade hydropower plants by 2.75% , reduce the water consumption rate by 2.38% , and
reduce the inefficient operation time of the units by 50.64% under the premise of guaranteeing the water dispatch re-
quirements of the Yellow River basin and the full consumption of a high proportion of scenery in northwest China. It
has scientific significance and practical value for scientific scheduling and safe operation of cascade hydropower.

Keywords: short—term scheduling; multi - scale nesting; economic operation; load distribution; hydropower

base in the upper reaches of the Yellow River
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