FE TN E RS e 2% 2540 23 Ik Sk o b ke M T 5T
B, B, RE4KEC, TS, & OEY, suEE 4RSS RS, KRS, mEmT, MEE?
(1. E PG4 B AR AT AREETI T, P52 7101005 2. 5225800 K % #7304 il /S 40 4 B 5K o A s =8,
7§22 710049; 3. Jba ABB FFRARAR, b5t 1026005 4. EMEEFEE /G RATBREIEATR, PH% 710065; 5.
W BRVE A LA IR A RV E R RS D TR D), 7% 710100 6. P22 TR, 7842 710048; 7. [ 6 moHT X 4t
R AR AR A EF L, P 710061)

WE: =k SFe Witk s R XEG . A&, HWEUe i fasm dim fae /1, 4 ) fRa e afe
AT R G BEAEH . SR1M0, Wi as fil Sk 7E iU e L 5 ar AW B A, 2B 5 BOF W 2,
ERT S A 5 5 i Sk P Jo T R ) T P i ) R e B S SO T A R R A
TR RS MR RS, X H TR I 2 WA B R AT 7 o @t 23 B fish Sk 2 T T 2 LG R0
JRER, TRIT T4 b S AEAN R T W R 5 20 N IR bR e . B TR, Bl TR I AR B R, ok
R EARIZEEY K, MYk R I A2 s PE R EAS: S Ak ) i E Ak 2 a8 BT, Rt
ZHIDEINR . 1E 5 KA W HIRIER T, IURER LR e 25); BEE HAUZWTIE N4 40 kA,
KR S R PRk 55, FESIGZ AT Al i Sk O GEHe . DR, RRSICREME . 9ISk Joe oy 5 AN T FEL IR 2 [RIA7AE
KKK R, FILLUAEE SFe Witk &5 1 B 75 i P Al 52 S BER AR A .
BRI . SFe bTigds; Jusills; AEfdsk; IR M; BAEMIPY

Research on Ablation Characteristics of Copper-tungsten Arc Contacts of High-voltage

Circuit BreakersBased on Optical M easurement System
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Abstract: High-voltage SF; circuit breakers have the ability to close, carry, and break rated current and fault current, and play
an important role in maintaining the safe and stable operation of power systems. However, the life of circuit breaker contacts is
continuously reduced under the action of arc ablation, which leads to breaking failure. Therefore, it is of great significance to
study the ablation characteristics of arc contacts for the development of electrical life monitoring systems. Based on high-speed
camera, high-speed spectrometer, optical fiber sensor and other optical measurement systems, this paper observes the
macroscopic movement characteristics of arc root. By analyzing the contact surface morphological image and mass loss, the
ablation characteristics of copper-tungsten contacts at different breaking current levels were explored. The study found that with
the increase of breaking current, the diameter of the arc root gradually expanded, and the mobility of the arc on the contact
surface decreased; the mass loss of copper-tungsten contacts increased exponentially, and the surface even appeared
delamination. Under the action of 5 kA breaking current, the arc root rotates and moves on the surface of the contact; as the
current gradually increases to 40 kA, the rotation characteristic of the arc root weakens, and the arc gradually moves towards
the center of the contact. Therefore, there is a correlation between the arc characteristics, the amount of arc contact ablation and
the breaking current, which can provide a theoretical basis for the evaluation of the electrical life of high-voltage SF¢ circuit
breakers.

Key words: SFg circuit breaker; optical measurement; copper-tungsten contacts; arc ablation; evaluation of electrical life
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Fig.1 Main circuit schematic diagram of arc contact Ablation
Experiment
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taken by high-speed camera
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Fig. 5 High-speed photographic image of arc root moving on
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Fig. 6 High-speed photographic image of arc root moving on

contact surface (Cu-tungsten contact, SFs, 15 kA, framerate 10

.. 000 fps)
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Fig. 7 High-speed photographic image of arc root moving on
contact surface (Cu-tungsten contact, SFs, 40 KA, framerate 10
000 fps)
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Fig. 9 Theoutput waveform of the photoelectric detection unit

for measuring the mobility of the arc root
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