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Dual Setting Value Direction Overcurrent Protection Method for

Distribution Network Connected to Distributed Generation

LI Haifei”
(State Grid Hulunbeier Power Supply Company, Hulunbeier Inner Mongolia 021000, China)

Abstract : The popularity of distributed generation in distribution network is getting higher and higher. Due to the connection of multiple
distributed generation, the traditional directional overcurrent protection may not be able to meet the demand. A dual setting directional
overcurrent protection method without communication assistance is proposed. With the goal of determining the optimal forward and re-
verse setting values of relay protection and minimizing the total action time of relay protection,the protection method is described as a
nonlinear programming problem,and an algorithm is established to solve it. The proposed protection method is applied to the 33-bus ra-
dial distribution network with distributed generation,and the performance is compared with the traditional protection method which relies
on standard over-current relay and directional over-current relay. The results show that for the radial distribution network , the protection
coordination failure caused by the reverse fault current of the distributed power supply can be reduced by using the proposed method,
and auxiliary communication and additional relays are not needed,indicating that the proposed method has high protection performance.
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4.4 BASGRBEEMETRERPA XS

R T 2 B UE T S AR O AR R 2
ANECHE RGBS T VS & A 0.5 MVA (1)
WAR A AT AR, 43 AL T 18,22.25 Fl 33 5
M, EARGE G 2 iR B A 0 A Kl
Vi, RTHBTUHBIRNEAEEE, TUEH, S5
2 4 PRI FAR L 33678 243 A 3K R IR A A7 A R 2k
FL AR S E ISZ AR /N AKH AR 17 .21 .24 Fi1 32 (3%
FEMHRAE TR, BO2HE N5 R hh
DEAR LE 396 A8 X 4341 2 H I I H 3 5 e /S
AR BRI o BEAEESY 5, X 5 R s A =
VR B0 AR 225 S AR

4.5 EEEFTTUERL TITRA ERERE

A /NI RIFFEBC L 2R G 3N A AR AR R Ak H AR
BOEMFE, RETT RIS R G R
PCE, AT S SO L i /NI AR, X Rt R 2y
YRS P, 6T 4 A AR O ik, I
2 g R B R G Y SR FE Ak L R A I R I
JETT A3 ORI A5 23 Z (BB B T A 2 R AL 19
Z I AL LA KT 1 6 AT i 26 22 ] B £k B AY h
Wrini e 2 1, 2% 8 4l ih T #E 19 A 6 iy A% 26 Z ]
(L IS TR O R ARt . 53 4 PR itag i
FETEAR LG, L 2R 40 v 1Y) Bl A8 72 Ak 25 X e A3 4k rL R
P E PR, o BEAE R 4.34, XL
£ T ] SE A5 A A S LR BROT ) R B
Ak H R4 AT DL RE A AR S0 B Y AR AT A 0
MAE

®7 EHEXAHXBRFENER TRRAZREEER

kAR TDS_fw/s I/A TDS_rv/s I/A gk Ey  TDS_fw/s I/A TDS_rv/s I/A
1 0.942 6 3.848 3 — — 19 2.539 1 0.036 0.05 0.584
2 0.407 3 3.889 0.09 1.44 20 0.9 1.882 0.082 0.584
3 0.358 6 4.231 5 0.325 21 4.652 9 0.08 0.13 0.5954
4 1.224 7 2.212 0.069 0.934 22 5 0.145 0.103 0.5834
5 0.745 2.274 0.055 0.956 23 3.855 0.093 0.075 0.6014
6 0.464 2.79 5 0.193 24 0.058 3.279 4 0.067 0.6154
7 1 1.676 0.1 0.467 25 0.186 3.625 0.31 0.4924
8 1.027 8 1.228 0.052 0.487 26 1.295 1.824 0.095 0.544
9 0.272 1.916 0.068 0.493 27 1.075 1.155 0.05 0.5614
10 0.111 2.017 0.099 0.499 28 0.377 1.956 0.061 0.5634
11 0.642 1.465 0.057 0.521 29 0.539 1.674 0.11 0.5684
12 0.462 1.253 0.05 0.531 30 0.327 1.589 0.066 0.5944
13 0.253 1.351 0.07 0.531 31 0.2 1.619 0.078 0.6034
14 0.238 1.27 0.127 0.538 32 0.096 1.61 0.091 0.6184
15 0.49 1.022 0.077 0.565 33 — — 0.165 0.6044
16 0.33 0.95 0.065 0.58 34 — — 0.09 0.6234
17 4.99 0.073 8 0.137 0.579 35 — — 0.095 0.6244
18 5 0.357 0.18 0.539 36 — — 0.058 0.64

=8 HEIHBRATHRAEREEERE

Ak TDS_fw/s 1/A TDS_1v/s 1/A Ak TDS_fw/s 1,/A TDS_rv/s I/A
1 0.56 3.781 - - 15 0.223 9 1 0.076 0.967
2 0.186 5 4.086 0.05 1.19 16 0.161 9 0.935 0.066 1
3 0.172 3 4.344 0.05 0.275 17 3.63 0.027 2 0.136 0.995
4 0.552 4 2.519 2.37 0.671 18 4.82 0.039 4 0.09 0.54
5 0.319 8 2.412 0.05 0.684 19 0.5 0.966 0.05 0.579
6 0.174 2.737 0.05 0.693 20 0.38 2.096 1 0.05 0.583
7 4.286 4 0.1 0.075 8 0.71 21 3.156 0.037 8 0.065 0.59
8 0.365 2 1.54 0.05 0.743 22 0.899 1.591 0.1 0.576
9 1 0.578 0.06 0.756 23 0.753 1.147 0.05 0.6
10 5 0.3 0.09 0.771 24 2.5239 0.081 5 0.05 1.063
11 0.27 1.46 1.3 0.527 33 0.188 6 1.063
12 0.214 1.258 0.394 0.61 34 0.05 0.623
13 0.1219 1.297 0.076 0.853 35 0.05 0.626
14 0.114 8 1.22 0.127 0.876
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