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Fig.1 General calculation idea for node voltage sag

index of provincial power grid
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Table 1 Number and proportion of lines causing
voltage sag of bus node 4 and B during

single phase short circuit fault

USRI /N T 90 % IR i 2ot / &% itk / %

A 49 65.33
B 46 61.33
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Fig.2 Schematic diagram of simulation calculation

scope of provincial power grid
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Fig.3 Logic diagram of 10kV grid expansion
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Fig.4 Flowchart of voltage sag assessment

based on Monte Carlo method
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Table 5 Voltage sag index results of

potential power supply points

Liawrrn / ® L,/
90 % 80% 70 % 60 % 50% km
0.9840 19.6534 11.7387 10.2269 6.4918 4.8911 3.35
0.9844 20.3648 12.8058 9.6044 5.5136 3.2015 6.73
0.9826 20.5426 12.8058 11.1162 7.7368 5.5136 2.31
0.9852 20.0980 10.3158 8.1815 4.1797 3.2015 5.17
0.9863 17.4301 10.6715 7.7368 3.7350 1.8675 3.58
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Identification and location of infrared image for substation equipment

based on single-stage object detection algorithm
ZHU Huiling,NIU Zhewen,HUANG Kecan,TANG Wenhu
(School of Electric Power Engineering,South China University of Technology,Guangzhou 510006, China)

Abstract: In order to identify and locate the substation equipment in infrared image, a detection method
based on improved YOLOv3 algorithm is proposed. Using the infrared image set of substation equipment
collected in the field, the image enhancement algorithm based on Retinex and image processing methods
such as threshold segmentation are used to preprocess the image set. Then the parameters of YOLOv3 algo-
rithm are optimized based on infrared images of substation equipment, and the improved YOLOv3 network
is trained through the transfer learning strategy to solve the problem of insufficient number of image set
samples. The experimental results show that the proposed method can achieve a satisfactory detection accu-
racy in the case of a small number of samples,and can quickly identify and locate substation equipment
in infrared images.

Key words:substation equipment;object detection;Retinex image enhancement;YOLOv3;transfer learning
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Evaluation of provincial power grid voltage sag and optimal selection of
potential power supply points for industrial users

WANG Jianxun',ZHANG Yi',CHEN Jingteng’, WU Minhui’
(1. College of Electrical Engineering and Automation, Fuzhou University, Fuzhou 350108, China;

2. State Grid Putian Electric Power Company,Putian 351100, China;
3. State Grid Fujian Electric Power Co.,Ltd.,Fuzhou 350001, China)

Abstract: Aiming at the problem that most nodes of provincial power grid are lack of measured data and
evaluation results of voltage sag,which leads to the lack of basis for industrial users to enter the network,
a method of simulating and calculating the voltage sag index of provincial power grid nodes and optimally
selecting the potential power supply points of industrial users is proposed. In order to evaluate the voltage
sag level of nodes more accurately, the simulation calculation range of provincial power grid is proposed,
and the difference of fault rate and fault type ratio of lines with different voltage levels due to the expan-
sion of simulation range is considered. Considering the faults of 10 kV voltage level lines,the BPA model
data of 10 kV voltage level lines in the power grid dispatching department is extended, and the automatic
call of BPA parallel simulation calculation is realized to obtain the voltage sag index of grid side nodes.
The concept of voltage sag associated cost is introduced,and the potential power supply points are selected
optimally by comprehensively considering factors such as the grid side voltage sag index, the user side
load sag tolerance degree, the voltage sag economic loss, the installation cost of special line, and so on.
Through example analysis of a provincial power grid,it is verified that the proposed method can effectively
avoid the problem of over-evaluation or under-evaluation of voltage sag,which can provide a reference for
industrial users to select potential power supply points.

Key words: provincial power grid; voltage sag; Monte Carlo method; evaluation index; optimal selection of

potential power supply points;industrial users
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Fig.A1 Topology of a 500 kV provincial power grid in East China power grid

R Al NEBEFREERHHFESE
Table A1 Failure probability of lines with different voltage levels

R EER/KV BRI/ [R - (kmea)-1] | HIEZEZU/KV BRI (km-a)-1]
500 0.0015 35 0.0268
220 0.0033 10 0.1023
110 0.0089

® A2 T EEBEFRLHEHEIESER L f
Table A2 Proportion of fault types for lines with different voltage levels

R B)%
L At
B FHV iR e R
500 93.00 4.00 2.00 1.00
220 78.26 5.80 11.59 4.35
110 81.05 3.16 6.31 9.48
35 62.96 8.64 17.29 11.11
10 52.26 11.61 23.23 12.90

® A3 MEREARREFRELBEKE

Table A3 Lengths of lindes with different voltage levels in simulation area

PR HRESHAV &K Am | RXIR HRESHAYV &KL km

PH 500 5462 Cili 35 243
PA 220 13756 cili 10 7944

cili 110 1003
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Table A4 Frequency of voltage sag at 185 monitoring points in P Province at 2019

W E Eg‘; W E ;%g‘; W ;’; W E ;’;—; W E Eg‘;
e Ef b e Ef b 25 25 e, Ef b
Y A\ Fik s ERkV Fik Mo OBV Sk U A \Y ik s ERKkV ik
1 21 38 11 75 5 112 10 149 20
2 38 | 39 7 | 7 o | 113 s | 150 35
3 20 40 34 77 19 114 9 151 18
4 21 41 46 78 27 115 8 152 10
5 22 42 23 79 18 116 8 153 14
6 24 43 22 80 16 117 9 154 17
7 68 | 44 s | s 18 | 118 o | 155 10
8 23 | 45 2 | 20 | 119 7 | 156 s
9 26 46 2 83 18 120 7 157 8
10 24 47 10 57 84 13 121 7 158 5
11 21 48 2 85 20 122 4 159 1
12 4 49 4 86 23 123 8 160 1
13 4 50 10 87 13 124 11 161 5
14 5 51 34 88 31 125 10 162 2
15 30 52 8 89 21 126 8 163 1
16 48 53 30 90 18 127 5 164 2
17 4 54 28 91 12 128 11 165 1
18 12 | ss 8 | % 110 6 | 120 3 |66 220 9
19 10 4 | s6 9 | 93 o | 130 220 6 | 167 7
20 YR 24 | o4 6 | 131 6 | 168 10
21 5 [ss | os 16 | 132 19 | 169 7
» 4| s 2% | 9 14| 133 0 | 170 9
23 13 60 12 97 14 134 14 171 8
2 17 | 61 7 | 98 s | 135 19 | 172 8
25 17 62 35 17 99 16 136 11 173 9
2 16 | 63 17 | 100 2 | 137 16 | 174 9
27 40 64 7 101 12 138 16 175 7
28 9 65 6 102 2 139 9 176 7
29 17 66 37 103 5 140 1 177 2
30 15 67 9 104 3 141 17 178 4
31 97 68 9 105 7 142 11 179 9
32 13 69 10 106 4 143 1 180 3
33 13 70 110 11 107 6 144 12 181 3
34 14 71 22 108 6 145 4 182 0
35 14 72 13 109 4 146 16 183 1
36 14 73 23 110 9 147 16 184 8
37 47 | 74 15 | 1 220 7 | 148 6 | 185 300 7
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