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Intelligent diagnosis and auxiliary decision of power system secondary equipment

based on functional defect text
DAT Yuxin',ZHANG Jun',JI Zhixiang’, LIU Mingzhong’,GAO Tianlu',
ZHENG Yongkang’,YAO Liangzhong'
(1. School of Electrical Engineering and Automation, Wuhan University, Wuhan 430072, China;
2. China Electric Power Research Institute,Beijing 100192, China;
3. State Grid Sichuan Electric Power Research Institute,Chengdu 610041, China)

Abstract: A text information extraction model based on BiLSTM-CRF(Bi-directional Long Short-Term Memory
and Conditional Random Field) model is established by using the functional defect text of power system
secondary equipment. On this basis,in order to further apply the knowledge value contained in the data to
the production and management process of power system,the knowledge graph for functional defects of power
system secondary equipment is constructed,which can integrate the semantic information contained in various
types of data into the relationship constraints among various types of entity. And an intelligent diagnosis
and auxiliary decision platform for functional defects of secondary equipment based on BiLSTM-CRF model
and knowledge graph is established. The platform can quickly diagnose the defective parts and causes of
the equipment according to the type and phenomenon of defective equipment,and then recommend reasonable
solutions. The numerical example analysis results show that, compared with the traditional named entity re-
cognition algorithm, BiLSTM-Softmax model and Seq2Seq-Attention model, the evaluation indexes of accurate
rate, recall rate and F, value for BILSTM-CRF model are greatly improved, and the established platform
can well mine and apply the knowledge and value of power text data,providing a useful reference for pro-
cessing the functional defects of power system secondary equipment.

Key words: electric power systems;secondary equipment;information extraction; knowledge application; know-

ledge graph; BILSTM-CRF ;intelligent diagnosis;auxiliary decision
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Imperfect maintenance strategy of transformer based on proportional strength model

ZHAO Hongshan,LI Yuhao
(School of Electrical and Electronic Engineering,North China Electric Power University, Baoding 071003, China)
Abstract: Taking the practical problem of incomplete maintenance into the consideration of transformers’
state maintenance strategy,a state maintenance strategy based on proportional strength model is proposed.
Firstly, the proportional strength model of transformer is established, and the detailed calculation model of
incomplete maintenance parameters is given. The sensitivity analysis of time parameters and maintenance
parameters in the calculation process is carried out to determine the reasonable value range and clarify
the maintenance effect of incomplete maintenance activities. Then,the state maintenance strategy of transfor-
mer is determined. The minimum cost method is used to determine the state maintenance threshold curve
of the proportional strength model, and the lower threshold value is added as a restrictive indicator for the
state maintenance strategy. Finally, the actual fault statistics and state monitoring data of transformer are
used for example analysis. The effectiveness of the improved proportional strength model in the case of
incomplete maintenance is analyzed respectively from three aspects of maintenance cost, maintenance fre-
quency and maintenance time,which provides a reliable theoretical basis for transformer’s state maintenance
decision.

Key words:electric transformers;state maintenance;imperfect maintenance;proportional strength model
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Fig.A1 Impact of transformer service age on improvement factor
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Fig.A2 Impact of maintenance time on improvement factor
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Fig.A3 Impact of different maintenance times on threshold
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Fig.A4 Impact of different maintenance times on threshold
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Table A1 Historical fault data sample of oil immersed transformer

AR 4% F i/ A A At/ H
1 154 6 241
2 179 7 263
3 194 8 279
4 220 9 320
5 236 10 359

R A2 TESR 4 KEHIEOBOHAR

Table A2 Partial sample of status data of Transformer 4

DGA Hi#fi

» Lk f 2 - ol
"B coyco kit mEhmgLh e CCE R RAME
26 2.2 0.0944 0.011 910.2 164
61 3.1 0.209 0.043 810.8 176
102 4.4 0.358 0.165 700.4 180
120 5.7 0.546 0.251 623.5 189 1.8349
131 7.3 0.718 0.566 561.2 202 1.8591
142 7.9 1.029 0.981 506.3 230 2.0682
161 8.5 1.312 1.202 461.1 241 2.1878
176 9.4 1.748 1.478 370.3 268 2.4277
189 11.0 2.089 1.779 299.1 309 2.5286
195 12.1 2.480 2.017 240.2 320 3.0854
206 12.5 2.979 2.250 190.6 362 3.4858

& A3 LEHRPIM Y
Table A3 PIM parameters of transformer

ZH A K A
B 2.0766 2 0.4643
n 159.5944 Va 0.0006
2 0.0424 Y 0.0049
7 0.0489 7, 0.7209

R A4 TREIEIEREENFZM0

Table A4 Impact of different maintenance times

fsEs) C,/C, u v ow  alik & Ap AT /H
1 0.6 1 00l 05 1 05417 12712 70
3 0.6 1 00l 05 2 04203 1.5139 53

R A5 TR IEETE RS20

Table AS Impact of different maintenance times

Wwal  Cn/Cyh w  voow  afk e A$ AT/
1 0.6 1 0.01 0.5 1 0.5417 1.2712 70

4 0.6 1 0.01 0.5 1 0.6000  0.9834 85
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