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Fig. 1 Schematic diagram of the process for formulating

multi time scale joint scheduling rules for the watershed

water solar complementary system
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Fig.2 Scenario set of optimization scheduling rules for

Xiaowan Hydropower
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Tab.2 Proposed average output of Manwan photovoltaic
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Tab.3 Monthly utilization rate of manwan channel after

water light complementary optimization
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Tab. 4 Utilization rate of Manwan channel under
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typical inflow conditions
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Fig. 4 Schematic diagram of water solar joint operation

before and after daily adjustment
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Fig.5 Proposed typical output process of
Manwan photovoltaic
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Fig. 6 Schematic diagram of typical intraday joint

operation of Manwan hydropower and photovoltaics
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Fig.7 Schematic diagram of typical intraday joint

operation of Manwan hydropower and photovoltaics
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Fig. 8 Scenario with high continuous output of

Manwan photovoltaic
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Tab.5 Typical scenario analysis of 7-15 days
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Research on Scheduling Rules for Cascade Hydro-Photovoltaic Complementary

Systems Considering Nested Operation at Multiple Time Scales
YIN Shu-hong'?,LI Hong-gang'*, WANG Yu-qian'*,LI Yang-yi-cheng'*’

(1. Huaneng Lancang River Hydropower Inc. . Kunming 650204, China; 2. Yunnan Province

Water, Wind and Solar Energy Integrated Engineering Technology Innovation Center, Kunming 650214 . China)

Abstract: With the construction and operation of integrated clean energy bases, there is an urgent need for multi-en-
ergy joint dispatch. On the basis of cascade hydropower joint scheduling., this article embeds the risk of channel electricity
curtailment as a penalty constraint, integrates the working experience of scheduling personnels with rolling ideas, and ex-
plores a method for formulating multi-time scale cascade hydro-photovoltaic complementary joint scheduling rules based
on actual operation. The potential risks of power abandonment is identified in advance and control measures are proposed.
By selecting the benefits of hydroelectric power generation and energy storage, as well as photovoltaic power generation,
a complementary function of hydro-photovoltaic joint system is established to evaluate the scheduling rules. The proposed
method has been applied to the hydro-photovoltaic complementary system of Xiaowan and Manwan on the Lancang River.
The results show that the economic benefits of the hydro-photovoltaic joint system is significantly increased without sig-
nificantly affecting the hydropower regulations. The idea has the feasibility of promoting the joint operation of the inte-
grated hydro -photovoltaic energy storage and clean energy watershed base in future.

Key words: multiple-time scales; scheduling rules of hydro-photovoltaic complementary systems; Xiaowan and Man-

wan HPPs on the Lancang River; electricity curtailment risks; benefit assessment





