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Evaluation of security state in grounding grid based on DT method and rough set
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Abstract: Grounding grid is an important part to maintain the safety and reliability of power system, thus the accurate
assessment of the grounding state is related to the safe and stable operation of power system directly. In view of the
problem that the security classification is only based on experience and considering whether the single characteristic
parameter satisfies the limit, this paper proposes a comprehensive evaluation method based on dynamic trend (DT)
method and rough set theory. The data are classified reasonably using the DT method. According to the acquired safety
limit value from the guidelines and procedures, the discrete processing of the measured data are conducted. Besides, the
best comprehensive weight of each characteristic parameter is calculated by the application of rough set theory. Finally,
the comprehensive assessment results of grounding grid state are gained with the linear weighted method. The rationality
and validity of the proposed evaluation method is demonstrated by the results of application on an engineering example.
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Fig. 1 Evaluation scheme of grounding grid safety state
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Fig. 2 Flow chart of DT method
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Fig. 3 Flow chart of comprehensive evaluation for grounding grid
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Table 1 Measurement and accounting result of evaluation index

IS FEB AR IS Fafilib Eo/3 LASEN I e N

L ¢ WE/mV SV BARIE ¢ WEE/mMV SV c/Q c4/mQ
T TE 32.73 16034  FATRAF MOA A #fl 39.37 192.91 0.288 68.12
AT ZE O A 40.56 198.53 110 kV ZeBR IR BIIT % 45.16 221.28 0.727 25.32
Sl A 4831 236.80  TAREARHELRE R TR 38.57 189.03 0.303 25.17
PR THY 9.66 47.16 110 kV S5E5 TR C AH 43.85 214.96 0.296 46.25
27.5kV R ESME H 12.25 60.03 110 kV £k MOA A #H 33.67 164.98 0.732 50.06
FAR R 19.23 94.19 27.5kV LB ITK 4224 200.98 0.730 93.64
T i A B0 GRS 2 T D4k 15.43 75.62 110 kV ZeBr £ 4327 211.97 0.297 12.08
110 kV k% TYD 4 EIRE L 14.65 71.79 T it 5% B0 K% 12 -SG50 48.46 97.23 0.731 97.51
110 kV Ze#8 I K 43.34 21242 FARRHEIFR B AH 54.61 109.70 0.412 29.48
TAEIFK A M 12.86 63.05 TAZ LS MOA A #H 55.17 110.78 0.326 23.46
110 KV 255 1 B 25 7 5C 31.17 152.72 110 kV 2k b B 1% 42.67 84.45 0.366 10.28
110 kV i 5 27.5 kv l1#% 13.42 65.76 110 kV k% TYD 48.73 97.83 0.387 15.17
T A A g 3k [A) 23.77 116.51 27.5kV &L 60.62 121.71 0.435 14.38
T 32.73 16034 ALK E MOA A #H 39.37 192.91 0.288 68.12
g2 3P ekl 28.24 13838 SCERMIZLEIM 38.41 141.81 0.412 17.06
P T 0% 25.26 12524  BEEESAH 21.01 75.61 0.423 26.53
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Table 2 Standardized data on the evaluation indicators

Pk e BldE e, B e Pl DS
0.050 6 0.097 4 -0.4156 0.277 4 3.514
0.1343 0.1719 0.565 4 -0.168 1 2.079
02181 0.087 2 -0.3821 -0.169 7 1.981
-0.1972 0.1553 -0.3978 0.049 8 1.882
-0.169 0 0.024 1 0.576 5 0.089 4 1.611
-0.094 2 0.1186 0.5721 0.543 1 1.791
-0.1379 0.147 4 -0.3955 -0.409 7 1.162
-0.143 3 -0.1538 0.574 3 0.5833 1.321
0.164 7 -0.1211 -0.1385 -0.124 8 1.289
-0.162 4 -0.118 3 -0.3307 -0.187 4 0.978
0.0340 -0.187 4 -0.2413 -0.3247 1.013
-0.156 5 -0.1523 -0.194 4 -0.273 8 0.846
-0.0453 -0.089 6 -0.087 2 -0.2820 0.897
0.050 6 0.097 4 -04156 0.2774 0.736
0.002 6 -0.036 8 -0.138 5 -0.2541 0.574
-0.026 2 -0.210 6 -0.114 6 -0.1555 0.665
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Table 4 Simplified table of knowledge expressive system

Ui ci [ 3 [N d
u; 1 2 1 1 2
u 1 1 2 2 2
u3 1 1 1 2 3
m 2 2 1 1 2
us 1 2 1 1 3
Us 2 2 1 2 1
uy 1 2 1 1 3
ug 1 1 2 2 1
Uy 2 2 1 1 3
1o 1 1 1 1 1
un 1 1 1 2 1
Uiz 1 1 1 1 2
u13 1 2 1 2 2
Uls 2 2 1 1 1
us 1 2 1 1 2
e 1 1 1 1 1
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