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Abstract: To address the issues of insufficient dimensions, lack of objectivity, and weak coupling with incident data in current power
supply enterprise risk assessments, a comprehensive systematic risk assessment method based on generalized information is
proposed. Firstly, complex risk factors faced by power supply enterprise are systematically analyzed. A comprehensive systematic
risk assessment framework based on generalized information is established, enabling a multi-dimensional characterization of safety
risks. On the basis, considering the differences between assessment dimensions and risk inter-coupling, an indicator weighting
method integrating fault tree logic structures and expert knowledge is proposed to accurately determine the importance weights of
each dimension. Subsequently, recognizing the impact of assessment indicator characteristic cycles on systemic risk, data features
embedded within incident samples are deeply mined. A risk dynamic identification model based on accident energy mapping is
developed, and an improved grey wolf optimizer algorithm is proposed to solve the model. This enhanced algorithm incorporates a
large-scale incident sample-driven convergence mechanism and introduces chaotic initialization along with a cosine-based dynamic
optimization mechanism to improve population diversity and balance global exploration and local exploitation capabilities across dif-
ferent solution stages, which significantly enhances solution efficiency and precision. Finally, the effectiveness of the proposed
method is validated through a case study on a regional power supply enterprise.
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Tab. 1 Risk assessment system of power supply enterprises
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Fig. 1 Accident energy mapping diagram
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Fig.2 Membership function of accident energy importance
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Fig. 4 Solution flowchart of improved gray wolf algorithm
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Tab. 2 Results of fuzzy probability calculation of basic events
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Fig. 6 Preliminary identification results of systemic risk in power
supply enterprises

W HL T SR AR A B KU S g AR, SRR
SRS AT e S BOR R BN, DI S e L £
p ez 4x . HABFE PR SR AT B E . B A 3D
ARE R T R s 4R R 3 4F Sl
1A PR XU 5 40 Sy v IR, 0 ] 5 2y TR X AR
T, ABATY GRS G LAB RS T o FLfh AR
DA SRR AN AR FAR, R UITE AT DA HEZE T X
ORI B X R GRS s /N . SRR, XU
SRR AT 5 A TG b E B R HO e A B
S B YIAR G o
3.3 HEMARSERKEINEHFRLERSHT

WAL T B Ry XU BRI AL 25 3R, AR S
RURBAE AT () FRAFAE R AL XURS: , FE T RloREAR & A=
I By R AR i o B R ACE I, SRS
() AU (B B i FE T 1 1, HLBE 3 I 7 S5 BORE A
IXGIN, SRR B IS, LRI HL Al 22 42 X
B (L 1) T2 1 R (8, SR AT e R — 3
B UE T AR SCR B () A 3Pk

WE9 F1 4 J R IR AL R A | R ix g
WOREAR A S SORE AT B0 RGBS . A Hrn]
AU, SHMOREAS U (A e e, AR O AR XURS (B IR
2, AEFEOREAR XS AE AR A, B E i e
W, FEARREMET S, EARGHTEIHEER S
FG M RS R, T I BT B i 6 AR E Al R
B HL A A B R RE T .
3.4 HiXMEESHT

ASTRL R A AR A i B S M RS A an 1] 9 RISk
SIS HT Al A, B O AR B AR SR ARG B



%114

*3 WMEHESERURGFRT—LEITLLER
Tab. 3 Weight calculation results and comparison results of

normalized frequency values
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Fig. 7 Optimization results of risk characteristic cycles of power
supply enterprises
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supply enterprises
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Tab. 4 Calculation results of risk values of power supply

enterprises
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AeFlbEA 0™ H)/0(F™ E)/10(—HH%) 0.38
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(global integrated disaster-risk evaluation, GID-RE)
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Fig. 9 Changes in the numbers of iterations of different solving
algorithms

&5 KRMBEEMREXTLL

Tab. 5 Performance comparison of solving algorithms
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Fig. 10 Comparison of loss function convergence curves for
different methods
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Tab. 6 Comparative results of performance metrics for risk
assessment methods
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Fig. 11 Comparison of ROC curves for different methods
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