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Fault section location of a distribution network based on voltage variation of the
secondary side of a transformer in the station area

ZHANG Yunhao, ZHANG Shu, ZHANG Wenhai, XIAO Xianyong
(College of Electrical Engineering, Sichuan University, Chengdu 610065, China)

Abstract: With the construction of high-quality distribution network stations, more and more monitoring devices are
extended to the low-voltage side of the distribution network, providing new ideas for fault location on the distribution
network. This paper presents a method for locating fault sections of a distribution network based on voltage changes on
the secondary side of transformers in the station area. It analyzes the voltage change law on the transformer side of the
distribution network after a fault occurs, and uses the difference between the three-phase voltage amplitude changes at the
monitoring point under the fault path and the non-fault path to identify the faulty section. It uses an improved nearest
neighbor clustering method to identify the set of monitoring points at different locations from the fault in the voltage
monitoring set. This can quickly partition the monitoring information. This method does not require 10 kV line
monitoring data, but only needs 10/0.4 kV transformer low-voltage side voltage amplitude change information in the
distribution station area. The monitoring collection device is easy to install and maintain. A large number of simulations
show that the method can adapt to different neutral grounding methods, fault types and transition resistances, and has
strong applicability.
This work is supported by the National Key Research and Development Program of China (No. 2020YFF0305800).
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Table 1 Simulation results of A-phase grounding fault

R =200Q  ZHIBNSPERTRBOCHIEZE M(JAU, | V) s fy
L T T T T4 Ts 4R
1—2 | 2497 2495 2493 2490 2489 | 1—2
2—3 2—3
2—4 ;24
4—5 4—5
4—6 | 46
6—7 V67
6—8 i 6—9
8—9 ) 3647 6—9
9—10 3221 4446 5859 10001 8356 9—10
9—11 3229 4457 5873 8408 9745 9—12
1112 3223 4450 5862 8396 11474 9—12




-28- ® ) ERGEY DM

1 PO BE RN BOR B I R AR S . REZR
LT SE S B U R £ R 0] i e S S e i
RAFEIXE 4—6, & XA KSR 5 MRk
LR AR BOHE SRR T LIS 5 3 R 4R & 23 )
N LAC, =3.204 JyREH LRI — K RS,
AT T BAC, = 4.416 ARAEH L5 15
MES, BE T T LLC,=5.708 HEEHLINE
SR SRS RN SES, 88T T Ta
A Ts, FrLVEATR AL T iR A Wil S A,
T To M T o i Ak e ) M0 2o v e M0
MEGIALTT JE 4, BRI AR Tos Tl
MW RAEEW AL SR 6, BRI AUE Ts, AL
W R ARAE X B 4—6.

R R AETE X B 6—8, AR s I U 2 5
AR L AR U SRS TT LA 31 4 2RI RAR 5 70
AJy: BAC, =3.212 RO RIS — R Ak
&, BET T PAC, =4.429 HERAEHLIHE 2K
W AEES, BT T BLC, =5.842 HEKEPL
=R RS, BT T BLC,=7.0780
el N PRI AR PSEE S s - PN RI g e
BET Ta M Ts, FrLVEAN T MR AL T ) B A
MR ARG, T Tow To A Ta 2 diba i b I i e 00 55
Forp B SRS AT S 6 F1 8, BRIl
IR T, BHES To BT R 6: RN A5
BRI AL 2 8 F 9, FORMM AUE Tay FRE Ty
BT TS R 9, BT LRT R E b R AR AE X By
6—9. X ik M R Z
3.1 T EIEPEAERIRT E (LAY FMT

B P R =200 Q2 , AN [R M pa 2R R
PiE—i, ZRuE 2—K 4 .

7 2 AB FEIREEIREER FE 9 200 QR ELER

Table 2 Simulation result when AB phase-to-ground

fault resistance is 200 Q
Ry =200Q  ASHIBFHIEHET SR K HEZE M(AU,, V) Efir

...........................................

5592 7.688 10.011 '_
5571 7.663 9.975
5530 7.608 9.900 16.695 14151 9
5549 7.635 9.934 14211 16427 9—12
11—12 5499 7567 9.844 14084 18951 9

XE © T, T, Ts T4 Ts__
o aen{ s G0 4% 458
2-3 8001 5615 5595 5563 5556
>—4 5640

4—5 5630 9850 | 7.715  7.677 _ 7.669
4—6 5616

6—7 5586

6—8

8—9

77
LA
= o

% 3 AB MTEHFEE A A 200 QR E LS
Table 3 Simulation result when AB phase-to-phase
fault resistance is 200 Q

R, =200 Q AR R AT S B R ZE M (AU, /V) sy
X B T

1—2 {9605 957L 9542 949 9486 |
2—3 15.952 | 11.210

2—4 11.272

4—5 11136 19.893

4—6 11.087 15437

6—7 10875 15141 24.152

6—8 10932 15178 19.692

8—9 11262 14941 19.375

9—10 11418 14879 19646 31.819 27230 9—10
9—11 11529 15030 19.847 27.446 31724 9—12
11—12 11602 15156 19.986 26.882 36.864 9—12

# 4 ABC =1H&IFZEEFE A 200 QFHAELR
Table 4 Simulation result when ABC three phase
fault resistance is 200 Q

R =200Q RAUMHFEHEHALERE M (AU, /V ) sy
X B T, T, Ts T, Ts 453
12 (10256 10258 10242 10229 10224 12
23 22.090
2—4 15.797
4—5 16558 25620 {21381 21297 21286 | 4—5
4—6 16497 21368 {26473 26394 _26.368 ! 4—6
6—7 16969 22158 34501 128585 _ 28564 ) 6—7
6—8 17.086 22321 28.884 (33250 33222 | 6—9
8—9 17638 23093 30067 (39.300 39272 | 6—9
9—10  17.800 23.308 30525 48.072 40491 9—10
9—11 18032 23635 30944 41044 45970 9—12
11—12 17976 23629 30916 41400 54446 9—12

R 2R 4 RY, ZEMTTIRRE T LS B
ENE LI (St
3.2 eIk eE PEXT E (LAY 720

#* 5 MR HH R =600 Q 1 R, =1000 Q
AB T A4 Hb i e 1) FL 45 R

IR AT, EAFREOR AT,
AR AR e A7 I RE I 3 HE B e X B
3.3 rhit SR EEM S R AT E LS

E R, =200 Q [{1E L XA R R GEAT T
PiFIGAE, H2 AR R, R 6 Pt Rg
SR Pl et R AN R G LA

HIE 6 ATLAE ), AHXTZ T IR B Heth R e
PR EM RS ERARE D, SEHEX
Bt 1—2 MIX B 2—3 ERRMRA M2, (HRK
SE L FHEIE 2 7T LARERA TR e X B



skFaN, 5

BT B XA A — N FiL s AR A P P P A B X B e A - 29 -

3 5 AB MRS EI&PE R A ELER

Table 5 Different fault resistance simulation result of
AB phase-to-ground fault
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