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Measurement of Radiation Intensity of the High—Pressure and
Large—Current Arc

KK R E W

(Ki-Dong Song * Yeon-Ho Oh - Jin-Kyo Chong * Yong-Sung Cho)

Abstract - This paper presents the measured radiation intensity of high-pressure and large-current arc with the current.
In order to measure the radiation intensity of large-current arc, a model circuit breaker was specially designed and
manufactured and the method using an astronomical telescope was utilized after various measuring methods were
investigated. A trigger system was designed and fabricated to coincide the time of desired current with the exposure time
of 1ms of the spectroscope. A high-speed camera was used to investigate the shape and behavior of the arc and the
captured results have been used to calculate the radiation energy. The calculated arc temperature with Boltzmann plot
method using the measured radiation intensity have 18,000 ~ 27,000 K to the current 4kA ~ 15kA. And also, using the
calculated arc temperature and the captured arc shape the radiation energy of the current 5kA ~ 15kA were calculated with

8x10° ~ 4.0x10° W/m respectively.
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Fig. 1 Circuit breaker for the measurement of arc radiation.
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Fig. 3 Measuring system for arc radiation.
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Fig. 4 Circuit diagram of simplified synthetic test facility.
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Fig. 5 Measuring circuit for arc radiation.
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Fig. 6 Characteristics of Mercury lamp in calculation test.
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Table 1 Test condition in measuring test of radiation intensity.

NEHS  |HF3II[kAms] |ND filter| Silt |2=-2 wa
(a) [TO61501A 4.7 0.01 | 0.01 |Acrylic-resin
(b) [TO61502A| 9.6 0.01 |0.005 |Acrylic-resin
(c) |T061504A 9.6 0.01 0.01 |[Acrylic-resin
(d) {T062106A 4.0 %8 10.005| Quartz
(e) [TOB2108A 5.0 0.01 [0.005| Quartz
(f) |T062109A 5.0 0.1 [0.005| Quartz
(g) [TO62110A| 10,0 0.1 0005 Quartz
(n) {TOB2111A 10.0 0.01 [0.005| Quartz
(i) [T062112A 10.0 0.01 [0.005| Quartz
(i) {T062113A 15.0 0.01 [0.005| Quartz
(k) [T0B62114A 15.0 0.1 ]0.005| Quartz
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Fig. 9 Test results of high-pressure and large current arc
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(2) stroke of hydraulic mechanism, (3} current, (4)
pressure-rise in puffer cylinder, (5) arc voltage, (6)
trigger signal).
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Fig. 11 Behavior of arc(test no. TO62108A in table 1).
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Fig. 16 Radiation intensity with wavelength (test no. TO62106A).
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Table 2 Spectral constants of selected wavelength in fig.16.
K(nm) 8.1 fl -1
No. (=1/v,,) €p | Ga |Aw (10°s7)| E'q (cm™)
1 520.324 54337 | 4 6.5¢-2 140750.34
2 545.784 35417 | 8 8.5e-1 128599.16
3 623.658 20423 | 4 2.9e~1 118427.82
4 634.553 17952 | 4 1.8e—-1 118427.82
¥ Eq 8 Fob)| RolAdes E'G0H 100xh»cE Zoll Z=9+
2 gHitoloF BHCH.
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Fig. 17 Boltizmann plot for calculatlon of arc temperaiure
(TOB2106A).
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