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Abstract: Traditional distribution networks without new energy integration typically employ non-check reclosers only on
the power-supply side of the line. If this reclosing method is still used in the new active distribution network with in-
verter based resources, blind reclosing after a fault will lead to large-scale disconnection of new-energy resources during
low-voltage ride through (LVRT) , affecting the system security and stability. To address this issue, this paper first an-
alyzes the fault characteristics in the downstream island after the tripping of the circuit breaker, and the change of the
phase-angle difference between voltage and current at the grid connection point of the new-energy source in the island is
deduced. The variation pattern of the voltage current phase angle difference at the point of interconnection of new ener-
gy in the island is derived, and a dual criterion for fault nature identification is constructed based on multi-dimensional
wavelet decomposition of the phase-angle difference waveform. Subsequently, the timing coordination of fault detection
time, LVRT time, anti-islanding protection action time and reclosing time are further analyzed. An adaptive reclosing
scheme for active distribution networks is proposed. Simulation shows that the proposed scheme can reliably identify
permanent faults without additional power supply, and is not affected by fault location and transition resistance. Com-
pared with the conventional reclosing scheme, the proposed scheme significantly reduces the reclosing delay, effectively

prevents large-scale new energy generation disconnection and enhances power supply reliability.
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Fig. 1 Low voltage ride through requirements of new energy
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Fig.2 Typical network structure diagram of active distribu-

tion

et Bl B i o) B O O 1 D) 1B W0 o
A IR AR B ) A 543 H0T

TR f, AR AR BB SR BEZR 1 AL L
R, TIDGT F1 1IDG2 Hik AfIGH R 2R leiR A, ¢
St R B ERERT S DR AT 4 IEBR SR, W7 2 Bk
W], H R R RE IR 1IDG2 5 1A faf I LR 5, 76 B A
Sy PP SR T — Be i (] YA SRR B AT, £ 1.2 s
JE S F A ) Bh A

1) 5 1 R I Sy i K G I 6 T o 1
AW Z A B — ELAFAE, AR S8 1IDGT I
AAE A RESR LR R kTR A — MR AN
FE SR AR I F A2 1T R B2 5 1B th 38 1T, 1
i TIDG 1 ASRE R 2 i e

) #5 5R M BRI IR g 1R I e B | 28 3ot e
TR 2 . SR, 24 TIDG2 i o RN, 54

LA B S N U LTV 5323 5o N M ) N E DA o [ S 4
FAWIER) 1.2 s N 1IDG2 T3k 33 Wiz 1710
e BR GER T Mas T3 R LR) TR Hia 17, S 87
HA Z AT AT WA AT A — B [l Ak T2k
ARZS ;I HL b Tl Ay st P, AR B BEVRE
BATRTH R T A, ISR s i T UR K,
PRIk, %o ik o Pl 5 7 R FH RS B S B A T

ZE b YR W B R AR 45 S ]
PP G B 1 T JS L AT EE A e R A
PRSI R DG (18 A TG I 5 2245 i A 7k A
PERBERE S 0 B2 A B A ) 3b G0 B T i e U
PIAME TIDG 72K H e 25 ik 30 ) 38 A2 — W FfL 1 Bk
TR B

PRI, B BE VR 2 A Iy 41 v T A T D o B/
FE T AT AR U R SR> ) 51 A Kk AP
BN, 7 A 05 5 ) 5 4 0 5310 A Bk P SR B )3
T A H R 25 0 Rl o) 45 I s} i) i A7 o
BBCE D EAAIE R, JF AR I BT
B T TR 4 A T B VR AR L R D 1 3
IO B G )R AR T 52 il A e B T A i -
SR B R YR R T AR I 4 [ v R G is
T Rt
2 HTRE TR i AR A AT

245 B 2 B DR B B LS, T T BT RE R R L
(DI PN R AR AIE T 2 pOBT RE IR D . T e
T30 AR 25 ) BRIV FH , W50 e Pl G /)N, e R e vl
WA EE B 1.5 £5, /M FRRGE R
S L (2N E R 20~ 30 £i5) . L, 7E
Rl IR R A NS S (1 A v S N
BT JER AR AR R TR A A T R

VT A it B S8 5 kg B R AT o3 B, 11 3 Sk o, A
A= BC R R) 6 50 s B 7 S (B 45 141

IB (t) R1 Ll ’T (t) LT RLcad LLcad
— YN Y[ YY)
> >
ix(0)
2R,
i
21,
R,
Rl I‘l ‘ I"l‘ Rx.oad [’xmd
1 Y'Y Y fWY\_l:_fYW\_

B3 BC AR 42 EF1H M % B
Fig. 3 Equivalent network diagram of BC phase-to-phase

short circuit fault
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Fig. 13 Adaptive reclosing scheme
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Fig. 14  Simulation diagram of phase difference change
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Fig. 16 Wavelet transform results under different fault locations
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