553 % 4520 ] wARERY HER Vol.53 No.20
202510 H 16 H Power System Protection and Control Oct. 16, 2025

DOI: 10.19783/j.cnki.pspc.241715

2 [RARHAR 2 KB RN IR BB B P = FE G B P&
RSHERAXATERZE

BRSO BRE, RES, T A, LR, R oR

Q. w@N KFERAIAAFR, W A 610065; 2. B W) 4w Ana) b HFFHRE, Wil mE 610095;
3.E W), A5 B ke N E], w)ll B 610058)

TEE B KR REVR 7 b AR L B AL A5 05 N R N TEE LY, X T PR O L LI P OO S ] 2 2 2. B
A LS FRIAL T SR 2 LAE R Sk — 3 JERAE R BB FRLIATRE I, ERIBESR T — P RO 22 S R B N R AT
P ) = H R B R A A PR S0 o 127 T S0 0T R S 1) ST F S LIS (9 = AR AR B AL AT O,
171 9 71 FEL O PR AR Y 5 S (R 2 RV S 20K 2 o LI B I R W S B R R AR AR S AN 2 1 L 5 TR
B BA B A — B0 B AR REVR 7 il AT SE P S LR RS N TE L X RS LT 5 REHT REUSZ 3 15 I P I 45
ERR G — 25 Oy M P2 ALK T S = M A B SR AR A H . 7 A SRR, 205 B B T SRORS L AN AR
S

KA BRI BN AL ORGP SRR A

A practical method for steady-state current calculation of three-phase short-circuit faults in
distribution networks considering large-scale multi-type feeding sources
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Abstract: With the large-scale integration of new energy stations and induction motors into distribution networks, their
impact on the short-circuit current characteristics of the network has become increasingly significant. Existing
short-circuit current calculation methods are difficult to accurately reflect the combined effects of these diverse feeding
sources. Therefore, this paper proposes a steady-state current calculation method for three-phase short-circuit faults in
distribution networks with large-scale multi-type feeding sources. First, the waveform of the three-phase short-circuit
current fed by induction motors during faults is fitted through waveform modelling, and an equivalent relationship is
established between a detailed distribution network model and its equivalent model. Then, simulation results verify that
the equivalent model has high consistency with the detailed model in both steady-state and transient characteristics.
Finally, under conditions of large-scale integration of new energy stations and induction motors, the equivalent models of
new energy stations and distribution networks are jointly represented as voltage-controlled current sources for calculating
the steady-state current of three-phase short-circuit faults. Simulation results show that the proposed method has high
computational accuracy and strong engineering practicality.
This work is supported by the Natural Science Foundation of Sichuan Province (No. 2025NSFSC2037).

Key words: new energy station; induction motor; waveform fitting; voltage-controlled current source; fault steady-state current

0 2= AW Tt 9 T R A BE YR R A SR TS G A
= FE S T IR AR A0 BRI B A e
BEEH SRR RE, ReREA S R E M PLROE AR (197341 OB e YR MR B2 N EC FEL Y

XTI A 224, HEEREU MR ES L

EETHR: w4 A AAEEATE K8 Q025NSFSC2037) TGP, Rt T, HielErEAS




-12- B 2GR 54

SO T HEL R Y LI L AURE I IS R BT )
2. S LRI, B B R TAK AT
RS FE B ML ANBC LI, S0 A B FEL R
PR R . RN A SR A H R ) A
LA TTRRIE, BT T IEC Ak R s T
SHOTE B AA S E N EIGREAL, (HIEH 2R 4 i A
AR, e DLIE NP e g e B2 i R FH FR) 45 2%
ARTTE, IR SERr TAEN H A A — 8 SR R

B B CA KB SCHRBIT 78 3T RETE T\ TT H 9 J
BT RO k. A LTS R IR AR A
TR I VR T R VR S A E R R B R e e 52 4%
VA, SCHRT7IR A 173 sk 0 ot S 20 4% LU VR A 4R
LMk R BCIEAT IS, T 20E T 2 2RI AR
M2, (HRMETEZE . SCRRITR A AL ik
SR AL IR S vl R R, T IR BT SR 1
JEEAN T o SCHR[OIYE SCHR[81 34 ith_E 25 F& FL R BR  AI A
Dy AIsEm, St T 2 R R IC AR R 2
BN RS, BT iR R B s A . SCRR[10]
e MUY LA AN D VR SR AR AR, $EH T
BTt K-PME RS AIR A O R B i PR AR 2
B, 25 AR R, (2 TR SE I MHE IR
SCHR[ISE T 2 i T i N I K
R IC I RETTIE, EEOL 1 b R B R,
B RETEIERITEE .

FURG, X e e o S L B LS R LI )
PRINECAH KR I 0 R s g
ARAFIEN BB B AR G075 . BB B, 3¢
RIR[ 1328 FH R s 0 25 R A 20 A 32 SR L B AT L S T
B L AR AT KRB, (RS RN, HL BB HL L
SRFIE . SCHR(1418E 10 56 0E 1 WA 2 B
S RIS R PR AT 5L, (R SR Z ARG R
W bre SCHR[1STHR M 1 C i X S A BTN S
B LI A AR IS, (B 5 R B
PUF AR, P EUE B IR SRR AR IR Z K. X
RR[ 1613 L SR AR I, FL BN L e 3% T REBE I &, $R
T R IER R B 3 AR A R B v I PR RN FE B
HUBE AR ALK T 575 3% STRR[1 7738 3 X B
AL 5N T L 9 A = AR R F R B AT LA
I3 W SRR TR H 2 00 P fL IR LB P UAE ) ST
ERIZ AR Z B S I

ER PR, DA B TUR 5 8 BT AE R 5 J
IS HEL B[R] 3 N0 A R B SR AR L BT
Fic L 0 55 T RE 537 s A FS D R i 2R B8 AT TR
T M HEL T R AN E P, X2 P B B R
FEARUN, R, ASSCRR I T R R 2 A
NUEFIHE B X = AR B AR AR S T RO ik A

SCAESCHR[1 71RO SR b, 385 30 73 7 00 5 RS F
ENHLRLHS R BT, Ll T s I B B AR
B, %S AR R R T S IR ISC FEL DXl — A e
Vo FESCEERY b, 32— DA S R v A A AR
ghfr, HESHIBRE RGN =M H RS i T
Hriko

1 ZHEERERBESENIEEE DT

1.1 ARV R = MG BRI S AR
AR R B L B T 2T T AR IR A T N LA
Mg RSl 1 .

i Ue FHEA

________________________________

1 AR R & BB ST H AR EE
Fig. 1 Schematic diagram of grid-connected structure of

inverter power generation unit
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Fig. 2 Equivalent circuit diagram of three-phase metallic short

circuit at the port of squirrel cage induction motor
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Fig. 3 Schematic diagram of radiation hybrid electrical topology

structure for new energy station
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topology structure of new energy station
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process for faults in new energy stations
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motor in distribution network
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network and new energy station
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system of distribution network and new energy station
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Fig. 16 Detailed model diagram of the joint system of

distribution network and new energy station
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