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Assessment index system and decision—making model

for load adjustment schemes of cascade hydropower stations

JI Changming', LI Rongbo', LIU Dan’, ZHANG Pu', ZHANG Yanke', ZHOU Ting’
(1. School of Renewable Energy, North China Electric Power University, Beijing 102206, China;
2. China Institute of Water Resources and Hydropower Research, Beijing 100038, China;
3. Department of Water Resources Engineering, Anhui Agricultural Universtity, Hefei 230036, China)

Abstract: The preference of cascade hydropower stations” load adjustment schemes directly impacts the ben-
efits and risks of power generation sector. However, due to incompleteness of existing risk—benefit synergy
assessment index system, it is unable to conduct a comprehensive and effective assessment on load adjust-
ment schemes so far. This article aims to establish a systematic risk—benefit synergy assessment approach to
improve the accuracy and effectiveness of load adjustment schemes assessment. In this article, authors pro-
posed a comprehensive index system of risk-benefit synergy assessment based on the actual cascade hydro-
power stations operation process; defined generation risk rate, load fluctuation risk rate, and opportunity
loss risk as new indexes then put forward their calculation formulas; besides, introduced the correlation co-
efficient matrix to replace the covariance matrix of Mahalanobis distance to address the deficiency of the tra-
ditional grey target decision-making model in terms of insensitivity of relative indexes; in addition, used
the relative bull’ s—eye to calculate and sort the non-inferior sets. According to the case study of Jin-
ping—-guandi cascade hydropower stations of the Yalong River in which a comparison was performed between
the traditional grey target model and the grey target model based on Mahalanobis distance, the methodology
proposed by this article shows more reasonable results, which can be an important reference for future re-
search on load adjustment of cascade hydropower stations.

Keywords: cascade hydropower stations; load adjustment schemes; risk—benefit synergy assessment; index
system; an improved grey target decision—making model
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