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Abstract: With the increasing frequency of typhoon disasters due to global climate change, the failure rates of power
equipment have risen significantly, posing a serious threat to the safe and reliable operation of power grids. To enhance
the resilience of power systems, a composite security-constrained unit commitment (SCUC) decision-making method
when there are typhoon disasters is proposed, incorporating source-network-load collaborative optimization. First, based
on historical typhoon data and the Rankine wind farm model, wind turbine output and line fault models are constructed.
Then a set of uncertainty scenarios for fault decisions is created using the state sampling method. Next, separate decision
models for SCUC, load shedding, and line restoration are developed for different response strategies. A robust
optimization approach is employed to address the uncertainty of line faults, and is introduced as a virtual “typhoon
disaster” agent in a multi-agent game framework, where each of the above decision models serves as an agent. Finally, an
iterative search method is applied to solve the model. Simulation results demonstrate that the proposed approach can
minimize load shedding while ensuring economic operation of the system, thereby improving the resilience of the power
system during typhoon disasters.
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Fig. 1 Composite decision model framework
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Table 2 Lines fault during the typhoon
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Fig. 5 System resilience curves of different methods
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Table 3 Comparison of resilience indexes of different methods

WaRES ®/(MW/h) AIMW E/h II/(MW/h)
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Table 4 Comparison of decision results of different methods

BYERA CITiTt I E/MW  SRA FIR T
ik 4272.3101 3306.77 15 452.4995
JiiE— 5047.7961 3105.30 15 546.8154

S B AT 31 Py B < B e 2 W NS B S 95 N o
F 79— % 775.486 F1 94.3159 Fiut, HY)Gfi &
ML —7 201.47 MW . HJR S, —J7 T 72
— PSR H AR RS 4 A 5 D) B4 7 1 A A A
/N AR BT RS T BRI E 9 — AN B Rl A T,
AR 2 B 22 b SG3E JR FELRAR I B /MK, T 2
W T D) A I SE BRI, B T R P R .
37 T 72— oA FH AR A 25 40 pR IR ] ) 7
TIRE, TEENAEN G XK EAFR B RGUIRE
R far 84k, TR R L S 7 55 T V) S el R
K, W7 R A R R R B A T AR 5 )
s Z (B IR B 5, 78432 HE %% 7 (1R 2 A
REJT, TEREAS & Ko I FE L 2P i U ) 2
RERE 7E DRUE AR L BE I B [RIE S f R PR R gk 2> 171
TR o IXFHIVEAMLBETE B B R FEA TR B
A E e ) RGWMEKFE, HERFE RR
AT IHE & KR T DUS AT BE /MR RCA SR e K
FELFEZ th 95/ D 453 R R 3 H A
4.3.2 K 2 F AR ZR ) 20 B 2 A

ASCIE ik AR S R f R bR e
SRULAAR S 1R 2 EAR TR L. BAkgs
RUFE 5 FioR.

%5 TR EMMIEARRT L

Table 5 Comparison of resilience indexes of different methods
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Table 6 Comparison of decision results of different methods
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Table A1 Specific algorithmic procedure
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Fig. B1 Unit commitment startup/shutdown schemes of different methods
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