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A Coordinated Strategy of Flexible Dispatch and Fault Repair for Active

Distribution Networks Towards Resilience Enhancement
LIU Wenze, CHEN Keyao, CHENG Runting, YI Yingqi, LU Hongxin, ZHANG Yongjun

(Smart Energy Engineering Technology Research Center, School of Electric Power, South China
University of Technology, Guangzhou 510641, China)
ABSTRACT: [Objective] To address the rapid recovery and resilience demands of MV/LV distribution networks in extreme
disaster environments, a coordinated strategy integrating the flexible dispatch of active distribution networks and fault repair
is proposed. [Methods] First, a multidimensional resilience assessment framework encompassing load restoration efficiency,
voltage stability, and socioeconomic loss was constructed. Second, a flexible dispatch model considering user-side flexible
resources and the distribution network topology was established, and second-order cone programming and a parallel adaptive
ant colony optimization algorithm were employed to achieve the prioritized restoration of critical loads and optimization of the
voltage quality. Subsequently, for the fault repair problem, an improved Harris hawks optimization algorithm was designed to
optimize the repair sequence of a single repair crew. Finally, a resilience enhancement strategy was formulated through a
coordinated optimization model integrating the flexible dispatch of the distribution network and fault repair. [Results]
Simulation results showed that the proposed strategy significantly improved the average load restoration speed, resulted in
smaller node voltage fluctuations, and reduced socioeconomic losses by approximately 80% compared with other strategies.
The improved Harris hawks optimization algorithm was significantly superior to the other algorithms in terms of the
convergence speed and optimization accuracy. [Conclusions] The bi-level optimization model established for the dispatch and
repair of active distribution networks in this study balanced the restoration speed with operational stability and significantly
enhanced the distribution network resilience.
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Fig.1 Resilience analysis curve of the distribution network
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Fig.3 Fault repair process of the distribution network

R L B
LB T
{
B

IR el
iiﬁlﬁﬁﬁuﬂ‘%‘m!r{jwaa, 33
LR AL T %

| ?5@#&&%@@1;% |
| fﬁﬂ%ﬁﬂ:ﬁ%ﬁk |
|

—]

]

| l=hH1

B4 MHEMLLTERE

Fig. 4 Collaborative optimization process

4.1 HHIHS
ACHEIEEE 33 45 pi il v P SE Al |, 238 0m 34>
T DL K 1 2R BR 452k, ok TEEE 33 715 5 fic B W R 45
SERIINIE 5 TR o LS FEHERL R 12. 66 KV, fi1 45 33
ANTC DR T A5 DA B 28 AT T A, 19 A 38,41 .42 .51,
52.54.55.59 .60 161 i & Ky nl 2 5 75 K w17 44,
BCE 6 NIREE TG . LKL A8 6 Mt REHLAL .51 XL
HLALZE 7 AR & LA, 3 AN R AL, LA L
DG 1 5 32 W LR A7 2 B 35 0] 2 5 705 SR e 1 5 A% iy

http://www. cepc. com. cn



5511

XUSCEE 45 T8I 1] BV 52 T34 3 S0 C H 190 2R 30 B2 -5 3R 52 [ SR s 17

FRAT WK H LA A i8] aRbE f R DL RS
R MLIR BHIL 2 2 [ 2 DA R0 28 el (] 4 4 (] R, 7 K
Je A BB R o A AR A e L AL AE K S
AL Kk geis i1 . H IR B Ak
P, BB 2.3.5.7.9.10,12.13.16.18
20.21,22.,24.27,.28.30.,31.,33.43,46.,47,
48 .49 h — G i fap , WA 4.6, 11,1419 ,23,
25.29 32 A, R O = f . A

I AR AU TE PR D) R A R K E S I R, AR SO
B s bR ERE X R L7 S AR
e v 5 KUK FE L IFBEAL IR B 7T AR S, RS
Bt & — S A8 BA R, AS [R] 5 R 52 B AR i ik B 1
{152 P A6 A IR, S 6.15.18 .25 .32
43 F1 49 1 T3t 46 18 B A 43 00 4 0.8.0.9.0.5,
1.5.0.25.0.25.0.25 h, ¥ & B\ 9 % 3l &5 [6]
60 km/h .

15 16 17
Wi B
----- 4 2K
—4—

Hetk
@
@ tune
@ musen

18

B 5 it IEEE 3375 mBL R W R Gt 454
Fig.5 Structure of the improved IEEE 33-bus distribution network system

4.2 ZEERFAESHEEENHEMLK
WS

R G ARl aa Y I = e A ST ) W R
R AL R T 32 3 H D) 53 U B A
ESS1 Rt 45 a5 7 L, ESS4 Sk f fry 15 55 44 45 fiEHL
ESS5 A far 17 5 50 5 1AL o e L I X 48 52 36 A B
JEM G S 2529, 37 2RI 1T 1 26 2 32 A B
Uiy I AL S W LR I ZI B IR F RS AT 6 TR .

KA SO 88 7% 1 32 s L v AR Abas 17 5 il s
BZ YRl 7 X B WA TE 5, HAR SR ANF

BRI A R BB 52 S S R A S
2—19.8—21.9—15.12—22.55—61, Wi JT £k 8% 10
—11.,14—15.60—61 K &Z 15 /5 72 15,19 £ 22,53
Z 61 fitH

R 2 AEE M B TE UG IR T 46 2
48 fik L, OIS P A 44 45K i R e L 0B
SE UG 7 B HEAT N 2 52 35 1A B AR DLORIE (I H L R
Jd A6 L AN W S 9—15, 1A S 14
—15.43—44, I P48 735 8 B2 ok A 1 AR
R Lk 7 A A5 E A s ) T PR [

LR 3B £ R, 08 58 S | 31 BV A S i
9—15,18—33.32—33 il 60—61, Kr JF 14—15 158
—59 R 16 Z 18 LY 5 33 it .

A E MR, A A 10—11.14—15,
49—50 1 58—59, Wi JT- 8—9,9—10, 54—55, YK & 45
A 52 b H TR 50 51 KA = A o I, i
AR CIRE M

RS L SR FH PR IR) 1 5 SR, BT A 4T
PR AEE AN 7 BT R o B2 R AR AT I
e i S R PN AR R0 R, BLRAE B SR 1 R o B
Jo T AT R4 TF G B W T, KR R IR N, i S
Fis
4.3 XFEESrHR

DEEXT .

SR B AIE AR SCHE H A0 THHO 55075 7 ff g g v, 9 9
Je AR A ) 4 A 5, T R SR R A S 0 3
fithh b, 5B A6 57 (ant lion optimizer, ALO) JHij 3C
IR BOA (SSA DL AR 1 HHO Bk #E47XF L
EIR R 2R

I8 JE/R T 4 AL s A O, 38 N B A&

http://www. cepc. com. cn



18 NI S 46 35

17

____________________________ ) BB EH
P e o X
—— W
Stk WAz X
@ Kbl
@ fixe

@ m-sthL

6 BLRMARFRIKEHFEN

Fig. 6 Structural diagram of the distribution network system after extreme events

17

S S O |
_____ kit IE X

R S % DG
etk WEX

@
; @ e
€9 @ bl

7 BHRE-REHhEREEREBRNEEE

Fig.7 Structural diagram of the distribution network after the overall scheduling - emergency repair coordination process

R1 EEHRREAE

Table 1 The content of subsequent collaborative strategies

B AL 5 ML
6 f; P45 S 15— 16, BTS2 % 18—33
7 f, M6 32 % 6—7.8—9.9—10.54—>55 , Wi 32 #% 8—21.12—22 .9—15 1 55—61
8 f, 4 2 6—25 , i 32 1 25—29

BBt B bR R 3 5 AR A G 6 L IR L ET LU #
THHO PR H: 58 K 148 R 66 1 DA A B R - T &L
il , 7E B K% AR UBCT 0L 3 7 A 121, 399, 55
ALO FEAK T 9. 85%, “F- 3 i AR IR B ALO W /D T
88. 41%, 1AHHL H JH: T A 3t SR T A LA B A S50k o o L)

DL

2)IBEEM RS .

it — 2 B UEAS SO 8 (8 T S B PE B2 T A 3648
AL DI ] 37 5 ) 0B L2 I 1 A B P 4 s ) 2
TR AR SCBCE T 5 RO IR TR A P 2y

http://www. cepc. com. cn



XUSCEE 45 T8I 1] BV 52 T34 3 S0 C H 190 2R 30 B2 -5 3R 52 [ SR s 19

R2 TREHRERIILL

Table 2 Comparison of iterations of different algorithms

x3 fikimsEFttt

Table 3 Comparison of optimization strategies

e BORERUBY BRBRUKT P g DU USRSV R
K Xof IO P {1 " EFERT/h /(MW h') 42/ (MW +h) 107
ALO 83 134.662 69 1 5.084 0.496 120.891
BOA 15 134.628 13 2 2.434 0.615 55.055
SSA 88 126.953 58 3 0.896 0.923 36.684 1.568
HHO 34 122.003 24 4 0.738 0.860 14.183 6.237
IHHO 20 121.399 8 5 0.738 0.860 14.183 1.568
Yy se 4 RS 4B He B SO B Sk mes , [ if— 205 | A
o ALo DG B U RS L e h A TR HOAR  FER I 0. 738
T BoA h, 38 ot L AR B S S TR R e T AR S s T A
_____ IHHO ENCEP A e
FE B A VK 52 724 RS T, 3 55 1 R A2 AL
— 40.496 MW - h', FEUCERAIE T AR E . st 2 i
_— TALIEAG I 7 5 58 V5 e B, o B 4 T 25 0. 615 MW -
', 2% WRS M 9 67 47 00 26 2030 43 mT b 2 4 - BRI
100, - - - - o L RE ). s 3 PR FE I 4 SR 3% I B, [ B e 1
AR VK 7% PR AEARFCAG B[], DR ot 171 4 - 2 I 52 3 R T

8 FEIEFER LT
Fig. 8 Comparison of iteration curves of

different algorithms

PRAZAERT F 4K ST B A2 2k K e
T A BIMERZ O FE bR X 5 R B EAT X LA AT
ZERMFE PR

Y 1: A6 A5 S8 0 for J 2R B D RV A2 B T 1
BT BB BABEALIEF FHE A& | [ I AS 25 JE P H o 2R
T HE

Y& 240 B A ISk [ 21 | stk i, R
2 T R TX) SR 7 R SR

Y8 3 08 R A SO SR IG U & HAR F,,
5 TEAR SCITHE I F O 2R3 R SRS

Y& 440108 R AR SCHT 3R IS, % B A SC T i
et FL [ 2 95T 90 R e 1 X R SR A L O P S R
TR R 35 T R

BB 5 AR SOV A BT IC H ) P 4R TS ADN
T R - B A A2 TR ) SR

MR 3 PR, s 1 A R B LG B A
HARHEDG BB 2 DL W25 T, 52067 g
PR FERTH A 5. 084 ho s 2 3t H bR T k17
WAL, ¥ FE I R 45 2 2. 434 h, M1 L35 5 1 FR IR
52. 1% AR DL Se P A2 S5 far PSRN (L. S
3 RITEARAB I 25 R 8 R AT [i] |, TC O 2R 33 ] 2 i
F T DG M S8 DL R R DR Ik 67
SR A FERT R 5 | RN 2 AT T4, A 0. 896 he i

20.923 MW-h''s 3754 F15 W] FH 28 58 305 o8 B
R BN R TE M DL A B A48 B bR, PR
FERE0.860 MW -h' . AT 5 5 fE %1608 T
Lb 35 3 W AIG, (A 35 5 305 IRABAS L AR isf 0], 220 W&
EEA MR E X — B H Wz n 2E
— 7 SR BRI, T B A A R R T LR AT

K9 IR T 4t 2 2 B 4t 2 B 7 far ik 52 1) ] R AR
(IEhAS L FE . DA R AT AT b UL 21, 5 1 A
g BB 2 d R BE N, R 2¢O B A R (E
120. 891 MW +h, X AF G H 7 5 | R RE AL 15 G
Z R0 HN ) FH ) 4% 5 A fif 45 K it 47 £ 119 457 H B
1] 52 4 M T 38U 52 10 56 B, T B0 B ] 7 g o
PRE RLTFARA . T 2 M 75 1 ek
H, Hk BRI V28 A BBUR R RS
55.055 MW +h., X R BGE SR IT , fLseab
PHAR YK & o £ F 2L o7 (1) i S L 0T DL AR AR
ARG VE o SR, o TR 48 5 36 1, LA
g B AR, L RTEIR BRI . T
503 W R T ARB IR [a], Zm% 1 s f Ay d DA
REDSR ey (R A NS o e 200 o 1 N K Bl
36. 684 MW +h. M35 4 f1 5 FEAE LG HUR 84
Jre BB 0 A B, DR EL R4 ol T IO 2 SR o R - e e £
SR Pk RN L A P B A SR U 2y
14. 183 MW - h, eIk TR 3 Fi7 5t .

UEAh, B 9 T, St 45 G far 58 4R 2 Y s
6] 4 3. 83 h, i/ o5 2 fldg s 1 WK B Ia] . i

http://www. cepc. com. cn



20 LN e

i 46 4

1201
1001
80
60
401
201

BRI/ (MW-h)

B9 FEFHFEHRXILE

Fig. 9 Comparison of effects under different strategies

Y5t 3 E AR T 25 JEO R R 52 FE AT, R Ihe A AR Pk
RERFR T3 4.5, 0 3. 41 h (HiE S5 H R
WY 4 SHIM T 1R B, 353 4 f SR E
A 1] He 3705 1.2 Zi iR 3 50% , 3% Fh 22 S5 1R A2 0 TR A
TR =AY R T M2 E IS S 2
B2 B RE 1o a7 W GG 09 A I, )P oK A2 45
ERBR N DG B HH P 45 2 B R DR MR 2 S 7 A, B
K G S K FH P (R s IR 38 1 T 4 B R R R
R IR TR AE S A PR DR e KA M
S e/ IR i AR 2R o 8 DG B

e 3.5 Wt P SR S AE I 530 0. 896 h
0. 738 h, B ff ~F- 349 52 3 BE 43 51 4 0. 803 MW +h' I
0.860 MW -h™', B {H H230T , S m [0] X 43 BE AN &k, {H
12 2 TE IR 35 3 0 36. 684 MW - h [ £ 375
) 14. 183 MW - h, [ IF 35 61. 34% , 3% /= N ik &4
A e 5 90 fap K 52 9 J3E B Bf ) AH BL L TR 254 b 2 &
T A5 A B AR LA SR A g A AR S 2
W B, R AT DL AT 25 22 PR i R HR AR R H AR SC
R 1Y) dd 2 B

TEHL R S 7 T, X b3 5 3.4 K3 e 5, BVTERR
iR A R A AR B SR G — 2, Rl PG ) 2
TR DL, St 4 e = (i FH 22 M0 U 2 0% A
WS M0 3TN 5 175 18 T R VEGHIR RIG R, 25
WE 10 fr7R . HE 10 080, EARR G h A 7N IE]
BB (T=1,2,-++,7) , 5 3.5 R M0 A X %
VR P G R AT R, S DT o
WIARF R F RN R4 T NRE . B35
FL P (B RR AR AU (L AT, FEUHR B B 1. 568%10°7°, 17
K 2 M R (0% T L T b R IR R
55 K R I O, F R T ARO(E 3k ) 6. 237
107, a3 5o X b A B H ol 232 42 % 05 2R 35
() ADN HA7 $2 T+ R T it (9 RE ) o

1.05¢

0 10 20 30 40 50 60 70

Bi:t
X AT TR A R BR
——T=] ——T=4 — 7T=1 T=4

T

——T=3 ——T=7 =3 =7
E10 ZERMEFFESTHIBE L

Fig. 10 Comparison of voltages with and without

considering flexible resources

BEAh, Ty 4 RS 735 25 18 T R 18 H AR LI
P 2 5275 A J3E SR I BT 3 A4 b B (B — 2, ekt
— X SR 8] 00 47, T R B T L AT S A
I ADN fiff FH S 0 10 52 355 a1 B A e

LR LA 5 A ST LIS SR ARSI i
A BT BCHL R PR THI ADN 523 i 2 -l g
v R SR 9 37 5 5, L0 Ay - B4 1 52 FE IR B S A
AT VAL T T A A 7 A [
B RE 2 B L s iR R AR AR LA B
AT )P TP A 2

5 % it

AR SCEF X 0 9 ADN BRI T oK L 1R
T — o 2 B v O VA T L X %) T 9
WA S PRI SR, E 5B .

DA gl G ik 2 B R e S S g i it
R Z AR R |, BB &40 1k 9 I 90 M 0T $2 5t
RUHE

20) T FH A0 2 1 R L T B R
FEH T ADN 235 I8 B S m A £ B At i T Y [ e
A FE i . B0 3 B 92 Ok s (45 F R D sl i
FEFEHIAE 1. 568x 1073, b A F FH Z2 Mk B VR R4 70 Ak 1)
MG FEAN 74, 86% , A B ZE M T MK 5 ia 1T R 1, M
R BLAN B[] B2 48 1 S B

3) Z T I B -4 08 P [ AR AL 4 T TP R TR SR K
R AR S W A R W A ey ST B R R B R
73.39% , 41 23 2 U R A 88. 27% , g i A s Tt
R R St afase bt

IR K SR A T A it SR W T 9 VR 9 YT A S
E M IR R 2 A RO Hh R Ak S B 2R
FEAR TR EE Rl A, LA 5 SR s 110 T AR 38 M -

http://www. cepc. com. cn



5111

XS A5 < T 1] B T 94 = 2l T H 190 2R 0 52 15 3 R0 52 [ SR s 21

F 5 11 22 75 BA ( Conflict of Interests) :

I A P AN A R 25 R 5%

{E& Tk = BA ( Authors' Contributions) :
XU SR 8 SCHEZR 5318 S8 7 8, [

SEHETT SR T R 1 IR S 5 W B ST R
G ] OO R BT S5 0 £ 1 R
S S S TR BRI, KB
BRI T ORI AT . AT 2 1
IFRET SRR

6

(1]

(4]

(5]

(6]

S ik

BLHIE, BARR, JTUME, 5. “XUR” HAR T AR L 1oy g AR
FHRE[T]. ik, 2024, 45(2): 37-48.

JI Xiaotong, YANG Dongjun, FANG Rengcun, et al. Research and
prospect of future distribution network construction under dual
carbon target [J]. Electric Power Construction, 2024, 45 (2) :
37-48.

BEHNAM R, BAGHAEE H R, GHAREHPETIAN G B, et al
Resilient reliability/loss-based distribution network reconfiguration :
a strategy against FDI attacks during state estimation procedure [ ] ].
IEEE Transactions on Network Science and Engineering, 2025, 12
(3): 1994-2006.
KANDAPERUMAL G, PANDEY S, SRIVASTAVA A. AWR:
anticipate, withstand, and recover resilience metric for operational
and planning decision support in electric distribution system [J].
IEEE Transactions on Smart Grid, 2022, 13(1): 179-190.

RSO, WResE, RHEAY, . OmARGKE TR RS B
VPG SR THE AT FE [ ], P AL TR 4, 2020, 40(7)
2244-2254, 2403.

TANG Wenhu, YANG Yihao, LI Yajing, et al. Investigation on
resilience assessment and enhancement for power transmission
systems under extreme meteorological disasters [J]. Proceedings of
the CSEE, 2020, 40(7): 2244-2254, 2403.

XU ZE, 2R, SO, AF . B IEMIm SR AL L I 22 S AL )
P48 1 77 ¥ [IOL]. MR 2R, 2024: 1-15. (2024-11-21)
[2025-02-13]. https://kns. cnki. net/KCMS/detail/detail. aspx?
filename=DW]S20241120002&dbname=CJFD&dbcode=CJFQ.

LIU Lijun, HUANG Huiyu, HUANG Junqiang, et al. Method for
improving differential toughness of distribution network considering
extreme weather [J/JOL]. Power System Technology, 2024: 1-15.
(2024-11-21) [2025-02-13]. https://kns. cnki. net/KCMS/detail/
detail. aspx? filename=DWJS20241120002&dbname=CJFD&dbcode
=CJFQ.

VRS, FIACER , R0, A% BETE SCT AYTC SRR S AT S LR ik
FRHEJ]. HTHR2AR, 2019, 34(16) : 3416-3429.

XU Yin, HE Jinghan, WANG Ying, et al. A review on distribution
system restoration for resilience enhancement [J]. Transactions of
China Electrotechnical Society, 2019, 34(16) : 3416-3429.

JIANG J X, LI Y, YANG K C, et al. Stochastic planning for

resilient infrastructure of distribution system under extreme weather

[10]

[11]

[12]

[13]

[14]

[15]

events [ ] ]. IEEE Transactions on Industry Applications, 2024, 60
(2):2191-2200.
MR &, 8, B8, . B IRWETEIR W SR A e i S 3
I 2 B IR ICHT A s L0]. ML R4 A Bk, 2023, 47 (14)
105-113.
CHEN Yunhan, XU Yin, WANG Ying, et al. Pre-disaster
positioning of mobile emergency resources for urban distribution
network considering potential restoration demand [J]. Automation of
Electric Power Systems, 2023, 47(14): 105-113.
AR, TV, SRR, 45 T ROHORRAR BRI SRS E 1 N2
Wyt T IUA R 5 IR R BE D], W RS A B4k, 2024, 48
(13): 120-129.
QIE Dan, WAN Haiyang, ZHANG Tongfei, et al. Pre-disaster pre-
layout and post-disaster scheduling of emergency materials
considering uncertainties of fault information and demand [J].
Automation of Electric Power Systems, 2024, 48(13): 120-129.
FLEESC, thi, B, 45 . ETRE S B ECE RSN
W Bell i Hems [T ], WBRIEOR , 2024, 48(9): 3812-3821.
KONG Huiwen, MA Jing, CHENG Peng, et al. Resilience two-
stage fault recovery strategy for distribution network based on
disaster scenario prediction[]]. Power System Technology, 2024,
48(9): 3812-3821.
VT, D Ei, EIENG, 55 UK % R R N2 IR R R
RER RGBT (1] ALIIEESE, 2025, 46(3): 34-47.
SUN Liang, LUO Rui, LU Yanpeng, et al. Optimal operation of
integrated energy system considering flexible emergency resource
coordination under ice disaster [J]. Electric Power Construction,
2025, 46(3): 34-47.
FURCRT, X3k, BRAEHIE, S5 S 1 U 52 24 TC FL 000 e e S TR A Y
W2 Hpsifesems 1], B2y, 2024, 52(12): 80-87.
BAI Muke, LIU Jie, QIAN Zhiyan, et al. Bi-level multi-objective
optimization strategy for fault recovery and reconstruction of AC/DC
complex distribution networks [J]. Smart Power, 2024, 52(12) :
80-87.
W E , "M, Pandzic Hrvoje, %5 . %5 J& 0]V 6 fuf FNAY BE 4K
T 1 = Bl B v R Bk 52 7 v () ). b2 SRR 2R
2024, 39(1): 183-192.
YANG Dechang, WU Yan, HRVOJE P, et al. Fault recovery of
active distribution network considering translatable load and soft
open point[J]. Journal of Electric Power Science and Technology ,
2024, 39(1): 183-192.
Betflse, £, IR, 5. ZIBGATE BRI MBI
THoEms AT L[] BB SRR, 2024, 39(3) -
78-85.
HOU Zufeng, WANG Chao, XU Chunhua, et al. Promotion
strategy and evaluation method of distribution network resilience
considering load importance [J]. Journal of Electric Power Science
and Technology, 2024, 39(3): 78-85.
R, B3, BIEE . & = R HOT G5 IR 1 7045
B FE B HL R S ST (0], B R S EOR AR,
2024, 39(2): 124-133.
XIA Zhouwu, MA Wenzuo, YANG Dechang. Fault recovery

strategy of active distribution network considering the coordination

between islanding partition and three-terminal intelligent soft open

http://www. cepc. com. cn



22

By

i 46 4

point [J]. Journal of Electric Power Science and Technology,
2024, 39(2): 124-133.

SUN L, HUANG Z H, YI K M, et al. Coordinated optimization of
repair scheduling and service restoration for distribution network
considering the damaged roads[J]. IEEE Transactions on Industry
Applications, 2024, 60(4): 5407-5422.

LUMY, LIUY D, YAN Y J, et al. Distribution network repair
scheduling with multiple types of cooperation using dynamic
programming after disasters [J]. IEEE Transactions on Power
Delivery, 2023, 38(1): 631-641.

E, BT, R, A FETEOERAIR SRS TR A
WSS AR S SR L) ]. R TT, 2024, 52(6): 16-22.
WANG Keqi, ZHAO Zihan, ZHONG Jun, et al. Dynamic fault
recovery strategy for distribution network based on improved
simulated annealing genetic algorithm[J]. Smart Power, 2024, 52
(6): 16-22.

WHE, OB, Whaz, 5. 5 N0 N D) ST 5 A9 28 F T BB
Fie H 16 R A Sk (D], 0y A 3 ik 4, 2025, 45(3) -
194-200.

CHANG Kang, YU Chen, XIE Yunyun, et al. Post-disaster repair
strategy of AC/DC  hybrid distribution network considering
interconnection power supply among multiple distribution networks
[J]. Electric Power Automation Equipment, 2025, 45 (3) :
194-200.

HRER, BHET, Wz, 5. BIBACH M SR A RS G
UG FEHL B A SR AR [T ], I R SE A 3hifk, 2022, 46(4)
15-24.

YU Chen, LI Shangxuan, XIE Yunyun, et al. Optimization of post-
typhoon rush repair strategy for distribution network considering
information integration of traffic network and distribution network
[J]. Automation of Electric Power Systems, 2022, 46(4): 15-24.
WA, TREE, BIRAE, S5 A oA e e I A T e T R B
L semJ]. R A 3k, 2021, 45(22) -
38-46.
XU Yan, ZHANG Hui, MA Tianxiang, et al. Coordinated
optimization strategy of fault emergency recovery and repair for
distribution network with distributed generators [J]. Automation of
Electric Power Systems, 2021, 45(22): 38-46.

FAB I, Werish, #ibs, 5. MR E T %5 sl o i E S
HL RS AS UM RIS e [0, L Syt 2024, 45(1): 68-82.
TIAN Shuxin, YAO Shangkun, FU Yang, et al. Dynamic
collaborative restoration strategy of active distribution network
considering traffic condition under earthquake [J]. Electric Power
Construction, 2024, 45(1): 68-82.

SR, BREHAR, sk 80, 55, /0K o e o o0 o 22 67 4er DAl
HoRCH LA IC BITIALI]. TR T, 2024, 37(5) : 32-42.
GUO Yifan, OUYANG Sen, ZHANG Jinming, et al. Assessment
of critical load and optimization configuration method for small
hydropower distribution network with integrated hydro-PV-energy
st()rage[ﬂ. Guangdong Electric Power, 2024, 37(5): 32-42.
IR, SRPENE, BXT AR, A5 UK AR T B 2R G T e
Bk ). A AL T R, 2022, 42(19): 6931-6945.

MA Zhao, ZHANG Hengxu, ZHAO Haoran, et al. New mission

and challenge of power distribution and consumption system under

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

dual-carbon target[]]. Proceedings of the CSEE, 2022, 42(19) :
6931-6945.

JARE, SRR, ERRA, &5 T R R RE W 424
A R XA R S [ ], ra T LRI, 2025, 19(2)
102-114.

ZHOU Zhiheng, ZHANG Linjuan, WANG Xiaodong, et al.
Optimal scheduling strategy of residential station area considering
the potential mining of energy storage of various elastic resources
[J]. Southern Power System Technology, 2025, 19(2): 102-114.
BIENE, BRET, k8, AL TF R Rl S P IR A el DR REC
FRL R I I P B TR S [ ], P R GRS R, 2024, 52
(17): 139-149.

GE Yanfeng, QIU Yu, ZHANG Yunxu, et al. Disaster resilience
enhancement strategy of an intelligent distribution network in parks
considering a variety of flexibility resources [J]. Power System
Protection and Control, 2024, 52(17): 139-149.

PRz, G, BRI, 55 3T RRE I A Rk RE N 2w 1 g
TIRITE L PRI LT ], HRIEAR, 2024, 48(5): 1855-1862.
CHEN Biyun, JIN Yang, XU Qi, et al. Resilience planning of
distribution networks considering emergency response capability of
energy storage throughout entire process of post-disaster recovery
[J]. Power System Technology, 2024, 48(5): 1855-1862.
TR, XA, SR DIZE, AF . B REHIEORE & T RYECH I8
IR ERIR 1T ). W) A Bt s, 2018, 38(5): 154-163.
YE Linhao, LIU Zehuai, ZHANG Yongjun, et al. Review on
operation and planning of distribution network in background of
smart power utilization technology [J]. Electric Power Automation
Equipment, 2018, 38(5): 154-163.

ZHANG L, WANG C, LIANG J, et al. A coordinated restoration
method of hybrid AC/DC  distribution network for resilience
enhancement [J]. TEEE Transactions on Smart Grid, 2023, 14
(1): 112-125.

SROIAE, SR, OO, A A I H T A 1 2 i R 4
St irgEssA)/0L]. i ARG A sk, 2025: 1-15. (2025-
06-10)[2025-06-20]. https://kns. cnki. net/kcms/detail/32. 1180.
TP. 20250609. 2043. 002. html.

ZHANG Yongjun, JIANG Chongying, TANG Wenhu, et al.
Summary of research on networked energy storage control and
operation of distributed isolated island power grid [J/OL].
Automation of Electric Power Systems, 2025: 1-15. (2025-06-10)
[2025-06-20]. https://kns. cnki. net/kcms/detail/32. 1180. TP.
20250609. 2043. 002. html.

BAIX S, WANG L, HU Y B, et al. Optimal path planning method
for IMU system-level calibration based on improved Dijkstra’ s
algorithm[ ] ]. IEEE Access, 2023, 11: 11364-11376.

AR, R, FEEE, S W RS s R hikhe S M
HyERIRIOL sk L) ], Wy, 2023, 44(9): 137-148.

LI Zhengqi, CAI Ye, TANG Xiafei,

et al. Collaborative

optimization strategy of mobile energy storage devices and

distribution network reconfiguration for power loss reduction
scenarios [J]. Electric Power Construction, 2023, 44 (9) :
137-148.

WA, £, 80, & R TIURB B L -SF A5G

REVR MR E R [T ], AR, 2020, 44(11): 4264-4273.

http://www. cepc. com. cn



5111

XS A5 < T 1] B T 94 = 2l T H 190 2R 0 52 15 3 R0 52 [ SR s 23

YANG Lijun, WANG Chen, ZHAO You, et al. Electric-gas
coupled integrated energy fault recovery strategy based on bi-level
optimization model[J]. Power System Technology, 2020, 44(11):
4264-4273.

[34] X fhfh, SRS R T, 45 . 5 e A8 0 it ek A TR0 i+ TR0

Rt ks [J]. mJr B A, 2025,19(5) - 61-
72,82.
ZHAO Jingjing, MA Wenhe, SONG Yangyang, et al. New
distribution network emergency repair and service restoration
strategy considering post-disaster traffic flow [J]. Southern Power
System Technology,2025,19(5):61-72,82.

[35] ARORA S, SINGH S. Butterfly optimization algorithm: a novel
approach for global optimization [J]. Soft Computing, 2019, 23
(3): 715-734.

[36] XUE J K, SHEN B. A novel swarm intelligence optimization
approach: sparrow search algorithm[J]. Systems Science & Control
Engineering, 2020, 8(1): 22-34.

[37] MIRJALILI S. The ant lion optimizer[ﬂ. Advances in Engineering

Software, 2015, 83: 80-98.

Y fs HHA: 2025-05-23  {&[E HHA: 2025-09-22

EERAN:

XU (1973) 55, 4, w3k, E 2098 05 1) e ) R 4 Rl 4
P X AR L PR 1 o A

PRFTEE (2001) , 22 B 0F 5024 S S VER , E BR8] M T H
[ 5 R A2 TRC R B PE R T, E-mail : 202421014790@mail. scut. edu.

B (1995) , % LA IE A, BRI 5 1 o B H R s AT
i 5
FRHE(1990) , 5 T, BRSO 1l S I B R0 AT S
I 5

Pt (2002) , 55, B ARG AR, SRRSO A b B fE IR R4
A T FEL P 70 7 I 5

SR BA(1973) 95 B, d , FBEFSE D7 A A BE R I 5 B TR
TR R BT S

(¥ KA

http://www. cepc. com. cn



