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Abstract: Switchgear is an important power equipment in power system. The insulation components in the switch-
gear will be affected by different aging conditions (pollution aging, moisture condensation aging, cold and hot cycle
aging, thermal aging, etc.) under actual working conditions.In order to explore the influence of different aging condi-
tions on the insulation performance of switchgear insulation parts, based on the actual operating conditions of the
switchgear, a comprehensive consideration of the influence process of the conductive circuit heating, moisture and
condensation, cold and hot circulation, pollution and other factors on the performance of the insulation aging in the
switchgear. The influence process of insulation performance aging of switchgear caused by conductive circuit heating,
moisture and condensation, cold and hot circulation, pollution and other factors is comprehensively considered.By
carrying out simulation tests under different combinations of factors, the partial discharge and withstand voltage, of
the insulation under different aging conditions are tested to assess the impact of various aging factors on the insulation
performance of the switchgear. The experimental results show that the dirty aging which reduces the halo and extinc-
tion voltage of the insulator can also reduce the withstand voltage of the insulator. The more serious the dirty aging is,
the more obvious declinating of the insulator’s withstand voltage is. With consideration of the moisture condensation
aging, the halo and extinguishing voltage of the insulator will be greatly reduced, as well as the partial discharge value
will be greatly increased. If further considering the thermal aging, the halo and extinguishing voltage of the insulator is
further weakened. Meanwhile, the thermal aging can reduce the halo voltage and extinction voltage of the bushing and
contact box, and slightly reduce the withstand voltage performance.

Key words: switchgear; insulation component; pollution aging; moisture condensation aging; cold and hot cycle

aging; thermal aging
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Fig.1 40.5 kV test sample of insulator and bushing,
spout samples
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Table 1 Test results of insulator without aging treatment

ST HLgEH R JERK L R 11U, Rl RGNS JEK H R 11U R
A (T ERTKY (T ERT/KV (M FE R/ pC (MRJEVKY (TR )/KV (i 2 J&)/pC
FEE 63.42 61.90 0.19 63.00 61.60 0.19
MR VIS R T DUE ) fE 4 158 21k hT, Ji 46 2 1Tt P RE Ay UM AR FEANAE

TS 3k 6 T 8D R 2 i, R K 43 3] A 63.42 kV ot o 2% 1 F AT IE B S A AL PR 38 0o B iR

K 61.9 kV, RE M 0.19 pC, Zat i Fik 5 )5 , i fi 2 THT MBS V% %) NaCl ¥k J2 R U0 5 8% & Ak 1) ™ B 7

S H TR RIHE K E TR 4350 63 kV M 61.6 KV, Jay il (E BE o AR B 8 B A NaCl e B 20 51k 2.5% . 5% . 7.5%
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Table 2 Test results of insulator after dirty aging treatment

- R L R JEK LR LU, SR e RRECENEY JER HL 11U JayiE
(Mt TR AT/ V (it FE R/ V (ifi & i) /pC. (i S )k V (i S )k V (I R )/pC
2.5%NaCl 60.72 58.00 0.180 53.94 49.34 0.180
5.0%NaCl 59.88 55.86 0.192 51.24 49.76 0.190
7.5%NaCl 54.64 51.60 0.190 50.80 48.22 0.191
10.0%NaCl 53.20 51.60 0.190 47.74 46.86 0.190
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Fig. 3 Decrease of the halo and extinction voltage of the
insulator due to different dirty aging
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Table 3 Test results before and after dirty and moisture aging treatment (10%NaCl)

o A R TR HL LU Rl AR TR HL L1UJRUE

(M EERTVRV (i R )/KV (i Fi)/pC. (R HEJFEWVRV (i S5 )RV (i J5 ) /pC
AAb PR 63.42 61.9 0.190 63.00 61.60 0.19
15F Ak 53.20 51.6 0.190 4774 46.86 0.19
TGRS+ R Ak 38.54 36.7 7.238 31.88 26.58 68.32
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Table 4 Test results after dirty, moisture and heat aging(10%NaCl)

SR A JEKHL 11U, Ry A JEKHL 11U, Ry
R (T ERTKY (T R RT/KV (i FE R/ pC (T ERVKY (RS )/KV (I J5 )/ pC
SR 46.640 35.440 12.528 24.860 16.560 64.600
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Table 5 Test results of bushing without aging treatment
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Table 6 Test results of bushing after thermal aging

S A (SO RGEEENE HERH R LU Ry fE
o @IERDAY  @IERDAY  @IERAY @RV (T FEJ55)/pC
M 58.10 55.20 52.80 51.30 1.02
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Table 7 Test results of bushing after cold and hot cycle aging

AT AL HL T HEICHL T HEHL T JEK HL R LU JRJE
(I Hin/AV ((GRER:0)YISY (I 5 )k V (5 )k V (i K S )/pC
Ktk 53.25 49.9 52.00 49.25 0.45
2 JE3M 52.45 492 49.15 47.00 0.65
4 JHHA 53.00 49.9 52.50 49.00 0.65
6 Jil 41 53.00 50.3 53.25 51.00 0.65
10 14 52.50 50.5 52.35 50.50 0.65
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R AKCF o BRI, LA S5 50T LLAS Y, ¥ #0726
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Table 8 Test results of spout without aging treatment

ST AR HR L AR HUR LT LU JRE
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A 76.15 70.60 75.40 69.80 1.45
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Table 9 Test results of spout after thermal aging

oy ERUE  ERWE RRGE  RREE LRI
o @ERDAY  GIERAY  @ERAY  @ERAY  @ERpC
IS{E 76.3 70.2 722 65.8 1.7
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Table 10 Test results of spout after cold and hot cycle aging

ST AT TR HL T A HL T SRR HL R L1UJRUE
(1t FE i)/ V (1 FEE AT/ V (1t i)/ V (1t P i)/ V (1 1 /) /pC
&k 80.5 78.4 79.75 77.50 0.255
2 J5 82.0 81.0 79.00 72.45 0.225
4 43 85.0 82.0 85.50 81.00 0.255
6 il 87.0 73.0 80.00 76.00 0.240
10 J& 1 83.0 80.5 83.50 81.00 0.275
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