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Fig.1 Equivalent diagram of de-icing circuit disturbance
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Fig.2 The actual output DC voltage of ice-thawing
device during the line de-icing disturbance
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Fig.3 Spectrum of the actual output DC voltage of ice-
thawing device during line de-icing disturbance
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Fig.4 Overall structure of ice-thawing system
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Table 1 Parameters of each element for the
ice-thawing system in the converter station
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Table 2 Transition resistance data with random set

t/s R/Q /s Ry/Q
0 0 3.3 1 800
3 1 3.4 50
3.1 0.5 3.5 1 000
3.2 2 500

DA 4 e 0 Bl — A 14 R T 1 Oy — 4 B ]
FIUG)  Hdi=1,2,3, -, n, BUR AN B d=1, %E
RISTE] e =1, PEAT AR 2 (] FAL , A 250 (3) 151 &
AT b= no X RE R B 3 D B A Jr R G R 1%
BB/ N THFHES, rI 333 1 FhAFS e, 25 b Al
FE7 P I BU R Py Py, Py URGE N (4)
s HES MR RSk , R T 0 — A AR A= B4 6

BT — Ef — bk

,5 L
-10+
15+
20t
,25 N L n n I 1
3.0 3.1 3.2 33 3.4 3.5

t/s

5 MEHMIEENRIKBE
Fig.5 Ice-thawing voltage of
random disturbance fault

U/kV
W

0.80
0.78 |
0.76
0.74 1
0.72 ¢
0.70 r
0.68 1
0.66

0.64 L ' ' ' ' '
30 31 32 33 34 35

t/s

B 6 BEHLHLEhE R ) Rl vk B IR HE 51K
Fig.6 Permutation entropy of ice-thawing
voltage for random disturbance fault
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Table 3 Disturbance of ice-thawing line

BOREEES /km RGN Tr2E BOIAREM/s

10 1E 0.008 7 0.078 9
10 il 0.008 0 0.076 9
25 1E 0.001 6 0.081 2
25 il 0.001 9 0.077 7
30 1E 0.003 4 0.078 4
30 il 0.003 2 0.074 7
45 1E 0.004 5 0.077 6
45 il 0.004 5 0.076 6
50 iE 0.003 7 0.075 8
50 il 0.003 6 0.079 1
65 1E 0.001 2 0.077 9
65 il 0.001 3 0.071 0
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Table 4 Permanent failure of ice-thawing line

T EE B/ km IE UK i AILFER/ s
10 1E 3.787 8x107° 0.074 0
10 il 1.475 8x107° 0.074 6
25 1E 2.073 1x107° 0.074 8
25 il 6.234 1x107° 0.075 4
30 iE 1.219 9x107* 0.077 9
30 il 1.918 6x107* 0.073 7
45 1E 1.300 1x107* 0.076 7
45 71 2.040 9x10™* 0.075 8
50 1E 2.625 8x107° 0.077 7
50 it 3.415 7x107° 0.076 6
65 1E 2.910 2x107° 0.072 6
65 il 1.989 8x107 0.076 5
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Identification of faults and disturbance induced by de-icing for overhead

transmission line based on the permutation entropy
WANG Yunlong' , SHAO Junren', CHEN Kaizhi', MO Juyue', ZHANG Qunqun®, CAO Pulin’

(1. Kunming Bureau of EHV Power Transmission Company, China Southern Power Grid Co.,Ltd. , Kunming 650000, China;
2. School of Electric Power Engineering, Kunming University of Science and Technology , Kunming 650500, China)
Abstract: The ice-shedding may induce isolated ground wires temporary grounding during de-icing, which can cause the
protective relay of direct current de-icing devices triggered frequently and unnecessarily. After analyzing the circuit of the
grounding isolated ground wire,the conclusion can be obtained that the temporary grounding of isolated ground wires leads to the
fluctuation of electric quantities. On the basis of above analysis,the permutation entropy is applied to describe the trend of the
voltage waveform,which is able to overcome the influence of high frequency harmonics caused by converters. Based on the
voltage trend acquired by the permutation entropy,the variance is employed to determine the fault and the disturbance. Then,
parameters of the de-icing device in Kunbei substation is utilized for simulation. The simulation results verify the effectiveness of

the proposed method , which can be performed to identify the disturbance induced by de-icing and the permanent fault.
Keywords : direct current de-icing;insulated overhead ground wire; permutation entropy ; disturbance ; permanent fault; fluctua-

tion of electric quantities
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