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A general fault current calculation method for distribution network with distributed generation

DONG Zhangzhuo', LIU Kui’, ZHANG Beibei'
(1. School of Electronic Engineering, Xi’an Shiyou University, Xi’an 710065, China; 2. College of Electrical and
Control Engineering, Xi’an University of Science and Technology, Xi’an 710054, China)

Abstract: A general method of fault current calculation with reduced computation is proposed for distribution network with
Distribution Generation (DG), with regard to the issue of poor generality or intensive computation in fault current calculation.
The DGs are divided into two types, which are generator-connected and inverter-connected. Considering the low voltage
traversal requirements, the fault characteristics of the DGs are calculated. On this basis, according to the superposition
theorem, the linear fault distribution network is divided into two parts under different excitation sources. The fault currents of
the distribution networks under two kinds of excitation sources are calculated respectively, and the total fault current is
obtained by superposition. During the calculation process, the fault current component generated by inverter-connected
excitation source is solved by iterative algorithm. The method is programmed and the actual example is solved. The
calculation results show that the method is correct and effective.
This work is Natural Science Basic Program of Shaanxi Province (No. 2015JM5211).
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Fig. 2 Diagram of port voltage and current vector in the DG
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in distribution network
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Fig. 8 Network equivalent diagram for fault system
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Table 1 Electric source and load data of distribution network

B Hdi M HufE
Es/kV 38 LD,/ kVA 5030+j1650
LD, /kVA 820+j320 DGi/kVA  -2150-j1040
LD,/kVA 2020+j660 DG>/kVA  -2460-j1620
LD;/kVA 5050+1660 DGs/kVA  -2100-j1050

%2 BLra R AR

Table 2 Impedance data of distribution network

S RIFIQ E/FIQ FT/Q
Zs 1.203+j4.296 0.401+j1.432 0.401+j1.432
71 0.185+j0.353 0.062+j0.117 0.062+j0.117
Zis 2.166+j3.865 0.722+j1.288 0.722+j1.288
Zis 1.485+1.913 0.495+j0.638 0.495+j0.638
Zis 0.900+j2.025 0.300+j0.675 0.300+j0.675
Zis 7.417+j9.522 2.472+j3.184 2.472+j3.184
Zis 1.287+j1.575 0.429+j0.553 0.429+j0.553
Zis 3.098+j2.081 1.033+j0.694 1.033+j0.694
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Table 3 Node voltage when three-phase short circuit occurs

Wi A M

G H s /kV AHF11/(°)
e 13.446 -36.782
@) 13.441 -36.802
3) 4.869 -42.681
) 0.030 -95.412
(5) 0.073 -88.462
6) 0.073 -88.655
%) 4992 -43.072
@®) 4.970 -43.1428
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Table 4 Branch current when three-phase short circuit occurs

X A HH

G FLI/A /()
1) 49.735 -54.903
®) 5 834.850 -94.183
3) 6 010.290 -94.568
4) 58.261 30.389
5) 0.110 -108.016
(6) 182.393 69.668
©) 18.431 -61.293
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Table 5 Current of DG when three-phase short circuit occurs

3 A 2L i IR FLI(A F)/A A H)/(°)
DG, 47278 -156.457
DG, 58.308 -149.525
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Table 6 Node voltage when two-phase short circuit occurs
i Al B A CHl
WAV M) HRIEAV RS BEAV HFAC)

PEEE N S B 5, E AR [ P SORE T
(e=10"°), TFEAET A3 KA = ARG () 4 1 H
i, EIERIWSE LN R 9 iR .
M 9 HFRIEE 1. 20 3. 5 WJLLEH, 4
P RARR, IEARYREBE 43 A7 2 I N S AR AL
TR A B U %2 B % P W VA B P Wl
i, IEARREER D, PG AT 2RI T
AR R T R I S i AR S I
O3 A 2R YA T e N, BRI 2
N 9 M 5. 6. 7. 8 ATLLHH, H4IEA
AUCRHTR] , 3R ES I A1 X P Y050 25 S P 9 KT 184
MW 9 EW] 4. 7 ATLAEH, AR 2% 5 M
O3 AT R YA TR N, A AR R IR R A Bk
IR UEAFAEN U FH W A1 Y, AR 25 BRI
XFARAAT 25 T LI 23 A X YT T AR 28 1)
AT A R P S
AR, M RS R EE nT A, X5
TEEET A R] P e 6 g S T AR Sy b i 84

(1) 21961 -30.627 15123 9938  16.850 ~—167.201 Fz9 ZtHERENKER
(2) 21953 -30.647 15118 99366  16.844 -167.221 Table 9 Iterative result when three-phase short circuit occurs
() 22016 -31.035 10951 126751 12578  168.185 N DG, (Hi755) DGA(i7E ) DG(HL41) it
(4) 22061 31210 10983  148.669 11.078 148912 M Ry JFM AR JEM ey -
(5) 22084 31302 10980 148400 11.105  148.995 .5 KVA o /KVA A kVA
(6) 21975 31492 10925 148209 11.050  148.804 2150+ 2460+ 2100+
(7) 21991 -31.084 10935 126.105 12.644  168.509 ot j1040 : j1620 ’ j1050 !
(8) 21.894 -31.155 10.887 126.034 12.588  168.437 @ 4 2150+ ; 2460+ 5 2100+ 3
1040 1620 j1050
F 7 BHEERSXRBERE 5 g s 260+ 2100+ |
Table 7 Branch current when two-phase short circuit occurs @ j1040 j1620 j1050
p N - CHl @ 4 3'000+ 5 §500+ 5 2'100+ .
BOBivA  HIC)  BBUA AR BBUA AR 11500 11000 11050
(1) 81217 -48789 55959 81239  62.303  174.666 6 4 2.150+ 5 2.460+ 7 2.100+ 22
1040 1620 j1050
(2) 112204 17568 4997.980 -4.348 5102250 176.123 2500+ 3000+ 2100+
(3) 100336  40.650 5166.590 -4.889 5237360 175.895 © 4 e O 700 T s P
(4) 57309 25790  70.135  168.549 42469  —66.201 o 4 3000+ . 3500+ , 2000
(5) 32560 49592 16185  130.113 16375  130.702 1500 1000 1050
(6) 43.806 -45366 177.882 156745 138284 -16.408 3500+ 4000+ 2100+
@®) 4 , 5 , 7 , 37
(7) 81263 -49311 40406 107.898 46712  150.267 j200 j1500 j1050
%8 MIERESHR BIRGHRRE 5 Z5ie

Table 8 Current of DG when two-phase short circuit occurs

A Bt H i LA FH)YA HESIA AD)/()
DG, 47.278 -121.32
DG 58.308 -121.489
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