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Evaluation of hydro-photovoltaic complementary capacity allocation schemes
based on cloud matter-element analysis

Guo Xiaoxi' , Huang Xianfeng' , Wu Di’, Li Xu’, Zhou Wen', Fang Guohua'
(1. College of Water Conservancy & Hydropower Engineering, Hohai University;
2. POWERCHINA Guiyang Engineering Corporation Limited; 3. Huaneng Lancang River Hydropower Inc. )

Abstract: To address the multi-attribute, multi-level, and uncertain evaluation problem of capacity allocation schemes for hydro-
photovoltaic complementary systems, a three-level evaluation index system covering five factor layers of security, environmental
protection, economy, technicality, and sociality was constructed, and a comprehensive evaluation model based on combined weighting
and cloud matter-element analysis method was proposed. In this model, subjective weights were determined through correction by the
AHP-cloud model; objective weights were obtained by introducing the improved entropy weight method; weight fusion was realized
based on Euclidean distance. Moreover, the cloud matter-element theory was applied to calculate the membership degrees of each
scheme to evaluation grades and the comprehensive scores, expanding the grade boundaries from rigid thresholds to flexible
distributions, thereby more reasonably depicting the random fluctuations and fuzzy transitions in the evaluation process. The results of
the case verification for the clean energy base in the Xizang section of the Lancang River indicate that the model exhibits a good
differentiation effect in the comparison and selection of multiple capacity allocation schemes. The evaluation results are consistent with
the engineering operation characteristics, and the conflicts among multi-dimensional indicators can be effectively coordinated. The
comprehensive evaluation model considers both the comprehensiveness of weight determination and the robustness of grade judgment,
and it can provide scientific and reliable decision support for the capacity allocation of clean energy bases.

Key words: cloud matter-element analysis method; hydro-photovoltaic complementary capacity allocation; index system; improved

entropy weight method; comprehensive evaluation
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Fig.1 Evaluation index system for hydro-photovoltaic complementary capacity allocation schemes
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Table 1 Grading criteria and grade range classification for evaluation indicators
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Table 2 Membership degrees of H,P, scheme to evaluation grades at indicator level
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Table 3 Evaluation grade results of H, P, scheme

S TEA 1] TS5

Y, (0.1622, 0.8377, 0.0001, 0.0000) R AT

Y, (0.6155, 0.3841, 0.0000, 0.0004) %

Y; (0.0065, 0.9911, 0.0017, 0.0007) R4f

Y, (0.0050, 0.6836, 0.3109, 0.0005) R4

Yy (0.0256, 0.8681, 0.0943, 0.0120) R4f

AR E TR PR S R B S5 A AR AR 4. 8 RO R I S o 4,
HOMLT IS, J7 AR HEAT AP, JTRILE A A LT 86. 78 ~90. 81 SMX [, JLrit H,P, 7% (it
952.5 J1 kW+3GAR 1200 J7 kW) PFo3ci (90. 81 43 ) , Uk H,P,(90. 05 43) \H,P,(89.89 4r) , P, HFI
HIREIEIR . H, H, 200 b, BDFE K 2B E 00T % P 1l Py P, BEHERT, 1| I S e B |
Th G AR 2~ 4 53 TR E I, Pk b 2 BRI 2 22 54D, 5Kk 2 RbA L, B
AR AU S AT 8y 1 5, 5 PRy A F /K AL 2 K rb B L EL A D T K
AR TR TSI AR BT G BB TR AR ISR HBCR R AT 22195,
R4 BAREREARBGRINELREE

3.2.3

Table 4 Membership degrees of various capacity allocation schemes to evaluation grades at target level
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