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Analysis Method of Transmission Line Security Based on Association Rules
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Abstract: With the continuous advancement of China's energy internet strategy, as an important medium for
long-distance stable transmission of electrical energy, transmission lines have an increasing role in the energy
internet, but transmission lines are exposed to the external environment for a long time and are susceptible to
meteorological factors influences. However, transmission circuit is exposed to external environment for a long time
and is vulnerable to meteorological factors such as lightning, wind and rainstorm. Therefore, how to ensure the safety
of transmission line become the focus of research. The historical weather data and defect data of transmission lines
were processed and analyzed to realize the integration of weather factors and defect data. Then, the Apriori data
mining algorithm was used to analyze the correlation between meteorological factors and transmission line defects.
Finally, the rationality and effectiveness of the proposed strategy were verified through comparative analysis of
experimental examples. The results show that the proposed strategy used correlation results to give early warning to
defects and took countermeasures in advance to ensure the stable operation of transmission lines in severe weather,
ensure the stable operation of the energy internet.
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Fig.1 Energy Internet category
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Fig.2 Multi-system integration
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Fig.3 Weather data
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Tab.2  Description of weather indicators
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Fig.4 Transmission line defect record sheet
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Fig.5 Distribution of transmission lines
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Fig.6 Comparison of grounding device damage causes
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Fig.7 Comparison of causes of bird damage
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Tab.3 Defect form
LA Hit oY MRSER REEAK
PRI A 2019-04-23 44 Hif5  110kV Rk

1.3 HEERFESES

T A0 BT ELAE I 0 T A B R A TR =k
MY L5 AT AEA T OGR4 40 . — 4>k
FaNG L & A n D 4E A YRR — A B 1,
ANF & N — A A S Z 0. A
A b T I 1) T FH ORI SR A S U (B .
— NG DL, n 4R ECE R TT LABE B ON 0 A ShST
B R B R Z n 4E B E . HE
FHERAGIENE S REFBUEEA L8 E
N [ET o N WA S N R = i SO o e
HEYETEIT

DL JEPE: CS 2k .GCI 4 . JSIY 28 \BHZ: .
NLZE \TZ %k HYPZ PQ%k .DDJ %k \HC 4 .HC
28 WDZE HX £k XHY 28 WT2k .SQZk Wz 4k,
XX £k . ZD 4 .CJ 4 \BCY %

2) it 18] J& 4 : Jan, Feb, Mar, Apr, May, Jun,
Jul, Aug,Sep,Oct,Nov, Dec,

3)HEEME 110 kV,220 kV,500 kV .,

4) W B SR bk % T 4
B 8 R

5)RF@VE: SF RO S E
A R X A B R R R i

R R A5 A B FE A 22 ] Y G
F, HETRE A% $ 1 25 B0H0 8] (%) 2508 DGR, DL
FRAFHATEAR RS MR A PR

x4 BEERS
Tab.4  Data integration
A A 2019-07-23 Bih i 110 KRHzZZ 30 20 93 75 32 10.5 100.28
M A 2019-07-23 B 05 110 4dvzsk 299 19.8 93 76 33 10.4 100.27
BRI ALA  2019-01-10  ZEZ 7okl &k 220 ML 20 6.8 83 56 0.4 14.6 101.32
MG A 2019-03-17  fAPXE ek 110 pisuaa4 25.4 11.9 89 60 3.6 9.7 102.07
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Fig.9 Transmission line safety analysis process
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Tab.5 Transmission line defect data
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Fig.10  Program run result diagram
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Tab.6  Data discretization diagram
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Tab.7  Association analysis results
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