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Distribution network fault recovery strategy considering active control of an MESS
in extreme weather

XU Shoudong" 2, WANG Jian', LI Mingyi', ZHANG Li*, OUYANG Jinxin', XIONG Xiaofu'
(1. State Key Laboratory of Power Transmission Equipment Technology, Chongqing University, Chongqing 400044, China;
2. Electric Power Research Institute of CSG Yunnan Power Grid Co., Ltd., Kunming 650217, China)

Abstract: To address the problem of fault recovery of distribution networks in extreme weather, a strategy is proposed of
using the flexibility of a mobile energy storage system (MESS) to actively participate in the suppression of loop closing
impulse currents. This assists in the fault recovery of distribution network by considering the spatial and temporal evolution
characteristics of extreme weather hazards. First, a statistical model is developed for the failure rate of distribution lines in
different weathers, such as severe wind and rain storms. Second, complex transportation networks are coupled with the
distribution networks, and an upper-level pre-dispatch model is established to minimize the spatial-temporal cost of
MESS scheduling. Then, the influence of the MESS output power on impulse current is analyzed, and the lower-layer
scheduling model of the MESS participating in network reconfiguration is constructed with the objectives of suppressing
the loop closing impulse current, maximizing the load restoration rate, and minimizing the MESS scheduling cost. Finally,
the modified IEEE 123-node system is adopted to verify the effectiveness of the MESS in improving the security of
distribution network fault recovery. The results show that using the MESS to actively participate in scheduling can
effectively cope with the dynamic fault recovery problem of a distribution network caused by extreme hazardous weather
movement, and suppress the current fluctuation in the process of loop closing, enhance the feasibility of the network
reconfiguration scheme, and strengthen the resilience of the network.
This work is supported by the National Natural Science Foundation of China (No. 52277079).
Key words: distribution network; weather hazards; loop closing impulse current; MESS; fault recovery

0 2|= R E NN, IR E B s 4T 7T TR A AR H
= A, BT G XS S50 RE Y HE s AN e R Y
Ak, Bt s Ee g mT AR RE YR AT 22 oAk £ fey R ANBRAER Y, S I B RO F R IR AR I )

AN RSO, BRI IR T I R AL &, DA
HEWH: BRAARAFLELTME K8 (52277079); FRT ATH . PR AERRIHUER I B TSR, RIES)
#1558 (k) i B 5 B #8h (20200Y23) B s e, bR K R R B e, Rk, i




- 46 - )RR HEH

FL PRI RN, e i T 2 P L A PR A7 8 SR B L
M RN 7 I AR A T 5] R P g g L )
SRR, I H 2% IERC H P SR R R T R 24
AT, B SEIRAC IR ER T, A AR A
(i gl 1 i — ),

B 0f 2 v EE A8 T AR RE VST FEL IR AR, DA R
F P RS AR E 1, B R T %
H R RERA IR E R KRBT RNAGH RS %
4110121 4545 X, Y (distributed generation, DG)BRIK
Bk DA R i Bh A SRt R, S 9 4% B R
i R CRR)” et AT SR (HE,
XPRRK R TR BRI, B BT = R H A
N ERER R RAN E VRS R . SCHR[14]R % T
24 s W R I R PR R RS, AT Bl i BE (mobile
energy storage system, MESS)¥] & i 4 e B ¥ 32
LB BOR I BERN,  H R ARG S R AT 8 I 5 T R Y
HATRE G, BRI T[S T
KA~ J5 PR B2 LAY, (HZ %) T
9 5 R LR IR W e ALk Z B AT, HIEH %
JEIH RIS AR . SCHR[16-171455 F T8 - R4
BATHA G 22 R ERem, DL MG B AL
AFNA A B KRR IR T R Gda e /KP4 H AR R L
B T 45 E RGWIIRM 2% ZEU R ML SRS .

[FIIF, DA BTN T BT R S % ek
Beb, IR RS BIME K R S I R P R
BRI i, G SR R
%, R A R S bl i, W
Bel RS, BRI &Y. i,
BEXSHC L I S IR R AL THAL,  SCHR[19-20]50 45 1 A
WS IR R UM, DR fRIAL A SRR,
B0 J5 B A F b o R BEAT TR B . SCHR
[21-22] 0 e FEL X5 3R 22 M RN SRR R AT T 0 B
Wr, FEMCEERN b, SCER[231% 8 T &322,
Set 7 H R M E A Rt ftie T, =
EAISRZ S E R .

DA RS R, SCER[24]47 &5 08 T
FEEFTAC BT AR AR 28 7 e S PR
TUHTIE 4 RS TEORA B R GEI T, AT 2 &3
BAREOR, AHAZ SO 78 7042408 70 A sC AR IR AE 50
PC L R R R TR 70, 2 R B PR AR K
SCHR[2517% B8 T & I AR P B B S AT D) S, L
GIBE BN EHRREL HE TSI RENESL
JERFF . SCHR[26-27 3 70 # & A i A LB AT 5
PR R, SR A A IR 32 S5 AR
TS A b R, A B T A2 o R 2% EEA T
NRIBEAT o HAE, BUA I FT 3 ZEOIE [ R BE IR A 1

TR, X R B R A, X RS AR R
7)) DG WA 1 R

U, B AR T B R AR R R
ARV B R PO A ) I 2 R AR R A S A i e
AP I, S 2 SR B R SR 1 52
SN, e 70 A MESS fRR 25 R e AR ] 78 750
HURFIE, $EH T — PP A MESS 7o 1 R R
Ak A P PN 9 I R L DA IR R S o SR
AR AT P R B S e v T i, RPC L H A
[ IS 22 P 4% 2t T I BEREAT 70 ih 55, DASRE RO
FUBLIDUNE HL PR R 6 7, A 5 3 R ZE TR MESSS 33t
TR . R, a3 BRI E 3 ie
FOREE, WERC M MR, R LSS
S PR TC L Pt e P SRS, DASEBIAE R R
JS7 S RE R PRI . R RN, SR THC L Rl
B P SR R 1Y) 22 A AT AT S

1 RimIRE TEC R WP S SR

TER—REFT, LR, &6
SR BRI R IVEAS S, vl DS B S A K
[1R) 20 1% WAL o 9 U1 7 4 T e ol 46 % A B R AT LT B
DA AL e 5 P P 2% i L PO g e 2 mfL IR 13047 = AL
8T, FFH X MESS #HATIRFIAG R, 8 MESS
ToA R Y, 4 o i B A I (]

AR SR 0 RGufs sy R0 g, i
iR A RAE AT AT AL, A DG AW
T B N AR T Y R A RS IR GG A, mTLLd
It MESS 25 itk & BERL Y, RIS TR &
2 DG H A T e DL R An, B
B BTLrP X RGH REIE, femfrfhs
CIE

WK1 FR, sl = 5 0 5 T e HL I i
Bk S, 43P EMREERI TR, LR T R AR
RG] ON B PR 2R A 4 A TR PR 0 52 i PR 30 2%
PR IR, [R5 RS SEPRAS I E B MESS £
Lggm, BERZEW S HENEE, UL MESS 7&
SRR 5 I B AR B /MO H b,
o v RUSE WA P 37 5% I B E MIES'S W46 4341 719 A
FEHN MESS Z 5k AR, T & SibrE
¥ 77 S A ks FELIADG) T L VW) 2 4 (1) 25 R DL RO
1 DX 2% 4 R R R FRL 22 AR 2 0, 75 R A i s DA
B/ METTRENE A . MESS 1 B BE B A0 5 i []
DL B KA S U A ISR 200 E bR B, A e
THE I H 28 SR LA MESS 458461177 %



VPR, 5%

Wesiti LG K FH N % MESS 3l 28 (R T i ) e ok 5

- JZMESS A Je 4

H bR g %5
9T R A FEE RS AT [ I [7] f i

S

&

W st
ST, 25 RIMESS LR
MESSZhAL 4%

Pl

%mmmm{} {}@%ﬁﬁ

FJEZMESS % 5 ik 52 1 B A5 784

H AR5
@ T /AMETT RENE A . MESSH 1 PR 25 A 7
@ WH L B AL S R TR 5

i Ay e SO
W AR, MG HEERRZ A%, b
219, DG 12

B 1 RIRSRRE TRENSERES R
Fig. 1 Distribution network fault recovery scheme under

extreme weather disasters
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transportation networks
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