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Study on Cumulative Ablation Effect of Circuit Breaker due to Breaking

Short-circuit Current

ZHANG Changhong, YANG Xu, LI Weiguo, CHEN Weimin, CHEN Wei, HUANG Dawei
(Maintenance & Test Center of EHV Power Transmission Company China Southern Power Grid , Guangzhou 510663, China)

Abstract: To accurately evaluate the ablation degree of contacts of a circuit breaker after repeatedly breaking short-
circuit current, four full-size 500 kV circuit breakers were investigated via electrical endurance tests with respect to
the cumulative ablation effects of the contacts after interrupting short-circuit current, where dynamic contact resis-
tance measurement (DRM)was adopted. The relationships of effective contact displacement, effective contact resis-
tance, and cumulative current interrupting energy were established according to the variation of the contact ablation
conditions in the electrical endurance tests. This study reveals the cumulative ablation effect of circuit breaker on its
lifetime state, and may facilitate the condition evaluation of the circuit breaker chamber and the design of the mainte-
nance strategy.
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Fig. 1 Diagram of the synthetic test of
short-circuit breaking
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Fig. 2 Schematic diagram of arc chamber of the

test prototype
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Table 1 Internal structure parameter table of arc chamber
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Table 2 Parameter table of arc contact
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Table 3 Static resistance value under closing state
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Table 6 Arc contact size change before-after test mm
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Table 7 Arc contact weight change before-after test
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Table 8 Interval order table ofcumulative

breaking-current
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Fig. 6 The trend of effective contact strip of arc contacts
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Table 9 Mass loss of arc contact of No.2 prototype

TR TR BRUOTHD TR EUOT I
s kA RS R KB
1 63 945 0.003 32 3.1
2 63 945 0.003 32 3.1
3 63 945 0.003 32 3.1
4 63 945 0.003 32 3.1
5 36 540 0.003 32 1.8
6 63 945 0.003 32 3.1
7 63 945 0.003 32 3.1
8 63 945 0.003 32 3.1
9 63 945 0.003 32 3.1
10 63 945 0.003 32 3.1
11 63 945 0.003 32 3.1
12 63 945 0.003 32 3.1
13 63 945 0.003 32 3.1
14 63 945 0.003 32 3.1
15 63 945 0.003 32 3.1
16 63 945 0.003 32 3.1
17 63 945 0.003 32 3.1
18 50 750 0.003 32 2.5
19 50 750 0.003 32 2.5
20 50 750 0.003 32 2.5
21 50 750 0.003 32 2.5
22 50 750 0.003 32 2.5
23 38 570 0.003 32 1.9
24 38 570 0.003 32 1.9
25 38 570 0.003 32 1.9
26 38 570 0.003 32 1.9

R IR EAE AR : B TR A SRS (]34
JEE R F R IEADCHE 456 4 S REPLSM SR | @
A AT AR IR S S e O R X

1. = 1.026 6" (6)

3 #IRET A T A Eh A5 B fE SE

/N R XS TR T 52 50 = ALY S 1 D
TR B 25 f BB 37 S, o L 20 B 56 15 4 16 AR [l
IEATAE BT 14 ik Sk A 45504 fih o B 5 5 804 o 17
AR AR L o

IR 37 W0 X G2 Ay 49 3 3k 5 T U0 DB 4 P T I
(%445 . HPL550-B2), >k H A B8 A=K 9N E B, 3
il 3k 24 B VEAT A2 208.7 mm, 3 fil 3k K43 45 170 mm,
Bt E] 35~42 mso XA S B TFE£500 kV ZEPK U

BAT T 124F £ £800 kV 7R J7 vl Ry i AR AR A2 1) 287
T

A AL 8 T A FH T 5 25 5 S v S 56 F 5 ) 4R Ik
W i 1 RS AT T i Sk b il A 20 A R AN TR
TEALIT 24

1) U8 I 25 FH 8T % #4800 BT A 1R AE T8
— AT A BRAVE R BOR B 200 IR A A7, 28 05 T B 28 °F
P — AR BRAE UOBUTE 10~20 YR 22 A, DB I8 2% FH VB it
TR ik Sk BB 151 R P L TR T S

2) 2 1 VAT 1% g S DT R R B P O (L PT A L
+ kA % R TR I i Sk A 08 T R B 5K T g D
i FH BT 3% 255 T 17 225 12 P 37 R 1L 7E 300~400 A ZE 17,
S A R R 4% RO [ 1) B 2 2 o DA R R RO A
FAE Y22 S M43 i 2 JLkA~T JLKA JE Y o

25 b, EARER BT I 2 5 B D FH T 2 1
fie Sk A= Db ML B 5 A58 5 A AR AR X (R TR
fik Sk e ok I 40T P R P A — BRI, DR AT R A K
2 fih v B 5 5 00 o 7 B A Sy FAE I fish Sk e bR
SR IES

SCH LA il 45— 4 10 BT R R AT S R e
H=Z A 6 AN 1T, AN TR 11 I 6 5 YT, % 6 28
TR EAE AT SRF B R Sy A R b 5 FS L B
S A kL BEL G ST A B BIOS AE  ULIE 11

BT R, 2E RO IE AT T 12 45 11 W7 % 21 G fi
Sk B b 57 B LU AR 5 i P AR T 19% , S K
fid R L LV AR T 3k B - YA T T 205%

AR S 405 2 (1), 9ISk A S50 b o %

S BBUFI G R HEOL T L=8.8¢ | A 2 i
N B 15 2400 B (B 1Y 8 1% ), H st i) SRR T W i 4>
HL 77V FH BB B 12% , 4575 46 DG 3l T % 25 19 S B iz
TPRAS . A 124F8 7 T R] L, BT B R E L
1 900 Y%, JF B L 7 300~400 A, 4 HL UL 1~2 kA, fit
RN 2 A A A B, SISk JC 4 L 8 Dl 4 o

i T HPL550-B2 8 5 LW 15A-550 Y b % 25 18
RN il Sk 85 A9 BT LA I fik Sk sh AR AT R 46 A
AR 22 0], AT R fal 57 5 4l b L A9 DG IR 22 36
38 A T i — 2 58 3% .

4 #5ig

1)7E SCHR fib SR A ARAE S . BRUTF WL i AE
A R 7 B LA R AT S ik L BEL B A R fi
P, L B 135 0 2 000 ), JEF 500 KV W % 25 1Y He,
FE AR g , PR R O Sk 2 A4 o e BEL ) e A 4



(b) Rk 5 PR - H b o e B A 40 A 1
E11 #HELHE

Fig. 11 Diagram of scattered distribution
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