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Dynamic Emergency Optimization and Control of Flexible Resources for
Island Distribution Network to Cope With Wind Disasters
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Abstract: Under the influence of typhoon weather, islands, constrained by geographical conditions, are more vulnerable to disasters.
Moreover, islands possess richer renewable energy resources, making it particularly crucial to ensure the reliable and economical
operation of island microgrids. Considering the impact of typhoons on island power distribution networks, and based on the load
distribution, renewable energy reserves, and mobile emergency power supply vehicle deployment in island areas, a multi-objective
optimal scheduling model is established for island microgrids under typhoon conditions. The model aims to minimize load loss and
enhance voltage stability in the distribution network while ensuring stable operation. By coordinating maintenance teams, flexible
emergency resource regulation is implemented. An improved particle swarm optimization algorithm is employed to obtain the global
optimal solution. Through optimization of inertia and learning factors in the algorithm, dynamic dense distance sorting is used to
update the non-dominated solution set, improving the algorithm’s accuracy and global optimization capability. Applied to practical
case studies, the results demonstrate the feasibility and effectiveness of the optimized scheduling model.
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Fig. 1 Diagram of typhoon wind speed structure
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Fig. 2 Load change of distribution network under the influence

of typhoon

i R KR AT R IR s AT A T

T B 28 152 5 IR I e R I £ e 2, DALIE
WisfT o BAR, AR & R Y
sk g o, BRI (7)) PR,

zZ= f f (1)dt (7)
oy Lo(t) 326 KRG e i B A5 o0 /Y e H, I 3z
17 47 fr 1h 2% T(I)jﬂl"ﬂ'j"fﬂr]ﬁjlﬁ"] i 2E IE % iz

70 T 67 A7 i 2 5 T, A I H 52 £ DR I 4
], D F XU 53 S A e 20 28 i 1 4 A {4 el
WS TE 1k

A BENBEG, deis A FR 3
VB 1 AT S B AR R, 87 rﬁnﬂ%m
W] 7, — ¢, S B0 A A A AT . FhL IO o o
s, RTC A IO e PR SRR 2R b, B f T IR
SRR AN 3 iR
2.2 AEHT

ST T O Pl S AT R T 3 R A e At
R GUHER SR R, WNBERSW R %
A, KRBT Sizio s 5 TRk E K
G, R EEAG, — R RV
T3 S B (I S8 4T BRI AL F S 40T EL s AR
%inﬁé\im@\%%%ﬂiﬁl%ﬁﬁﬁﬁ
¥, 50 TR S O, — e R
VERRAMEE . T2 BT e D00 R 4 S 15 0 L
K, e Kl K Ho R L, RS A T



38 FEITRMEEA

%20 &

""" RN ¢ L 2R B
i N

/

————————————————————————————————

__________________

VG 9
=
B
N
p
=
cd
=
=
F
=k
I
2

B3 fAfrhkEHNREER

Fig. 3 Process framework for load recovery
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