$51% 5524 ) whHRERY S ER Vol.51 No.24
202312 H 16 H Power System Protection and Control Dec. 16, 2023

DOI: 10.19783/j.cnki.pspc.230483

BT g HARES IR SRR
3 RS X B

IOk, R4, BsF

(1L.#FHERAR PRl TETRE (BRI LKF), 8k A58 230009;
2. B R B AN T AR RS, AR FT 272000)

O i SE R I S A 52 PR AR E R P9 R P e S F 2l BLAR G Sl oh s e o R G R SEmHE 5
AVEE T HAFAEA R o S1xF iR i R, $ il JE T 1 2 v SRR B 2 5T 1 SRR e M e X B e B 7 V. E %
WEIET 7 XAZIE It H e B 2 B AR AR o 2L 1 3 X AZ 1R T 3 AR T Hehaa s o 28 4 A e A e
W, $ETT T HE e e, BRI ORIENC A 2 IS AT . LR, R T e Al R R e ST N T R R X
BUEAL, 5 5y SR A AU A5 RAE AE SRRl 5 AR A B AR B Rr e, ) Y A R TR R JEE A 22 X 5% 27 3]
AL AR R (] (RIS 0 2R, 45 B B S ZRIF (0 58 RIS L I F Ak A7 AE T G777 r ASE I AR B W5 52 iz« B2 = 5 DA TEEE33
TR RGBT VIR HEIEERRINZER A AT AR« P MRS TP DL R 4 e S O 1)
HA RIFRI .

REIA): FCAMARREN; AR, MORXBOENL, REY ) AR, AR

Single-phase ground fault section location in distribution networks with limited information
based on edge computing and deep learning
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(1. Anhui Province Key Laboratory of Renewable Energy Utilization and Energy Saving (Hefei University of Technology),
Hefei 230009, China; 2. Jining Power Supply Company, State Grid Shandong Electric Power Co., Ltd., Jining 272000, China)

Abstract: At present, there are few studies on fault location in a distribution network with limited measurement
conditions. In addition, the traditional centralized fault location system of a master station has shortcomings in real-time
and security. Thus, a single-phase ground fault section location method based on edge computing and deep learning is
proposed. First, a multi-objective optimization model of edge computing unit configuration based on partition correction
is constructed. The model reduces the communication delay of a fault location system and improves the security of data
transmission by the partition correction method, thus ensuring the safe operation of the network. Second, a data-driven
intelligent algorithm is applied to the fault section location. The variation of the steady-state effective value of the phase
current before and after the fault is selected as the fault feature. A fully connected deep neural network is used to learn the
mapping relationship between sample features and labels, and an offline trained location model is obtained and stored at
the edge nodes to achieve fast fault location. Finally, the IEEE 33-bus system is taken as an example for simulation. The
example shows that the model performs well with distributed generation access, high resistance fault, noise interference
and topology change.
This work is supported by the Natural Science Foundation of Anhui Province (No. 2208085UDQ7).
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Table 2 Fault simulation parameters of partition 2

SRR ZHUH i
T /O 1~500 2 [H] B ALIEHL 6
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(14,15). (15,16). (16,17)
o 0.01, 0.1S~ 0.3S. 0.58)
R g4 B /km 6
0.75-~ 0.9S;
Hiutar K FREAE£10% 5
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3.2 MPEXEgEMLERIIE

A SCAE Python [ Tensorflow PR35 AR 4 & 5 o A5
R, R X 13 X R AR 7 i) i 44 08 M1—M3.
3.2.1 SRR BN AR R e 18 o B4R )

NP IR S8 Ao 22 X 28 A TR )t S L R R, A
IR ST AS B B R AT AT O BLIGHIE, A
B 5%F b T SZRF A E ML (support vector machines, SVM)
H1 XGBoost %o ANFEFEE TR HEE RN 3,
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Table 3 Location accuracy of different algorithms
%

ik Paccl Paccu Paccm
SVM 953 95.5 95.4
XGBoost 97.5 97.6 97.6
RN N 45 99.6 99.7 99.7
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Fig. 10 Location accuracy of the model under

different algorithms
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Fig. 11 Location accuracy of model M2 under

different sample sizes
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Table 4 Location accuracy under noise interference

{E1 H/dB P /% P /% P /%
60 99.60 99.70 99.70
50 99.60 99.70 99.70
40 98.39 98.50 98.52
30 96.28 96.40 96.39
20 89.59 90.02 89.97

R 4 Al%0, {EMRE e 30 dB DL LR, A
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Table 5 Location accuracy of each partition after
network reconfiguration
%

B L Pz
Ml 87.1 99.0
M2 90.9 80.4
M3 85.8 912
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Table 6 Location accuracy of each partition under

different transition resistances

LI B /Q P/% P/ % B/ %0
(500,600) 99.60 99.70 99.70
(600,700) 99.60 99.67 99.65
(700,800) 99.51 99.56 99.56
(800,900) 99.32 99.35 99.36
(900,1000) 9921 99.23 99.23
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Fig. 12 Location accuracy of model M2 under high impedance

faults within various fault resistance ranges
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Table 7 Location accuracy of each partition under
different IIDG capacities

DG Zé?"%/MW f’acc]/% Paccll/% Paccl]l/%
1.2 99.60 99.70 99.70
1.4 99.57 99.68 99.67
L6 99.50 99.63 99.63
1.8 99.46 99.55 99.55
2.0 99.35 99.43 99.44
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Table 8 Location accuracy of each partition under different

fault initial phase angles

HBEAIAR £/(%) Pl % B/ %o Foean/%
0 99.6 99.7 99.7
90 98.7 99.0 98.9
180 98.8 99.0 98.8
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