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Measurement of a temperature and components of arc plasma
with a spectroscopic method

Jeong Young-Woo, Lee Sang-Youb, Park Hong-Tae, Oh II-Sung
LG Industrial Systems, Electrotechnology R&D Center

Abstract - This paper describes an experiment of
detecting a temperature and components of arc
plasma of electrical circuit breaker with a
spectroscopic  system. The system includes an
optical fiber, a monochromator which has three
gratings from low to high resolution and ICCD of
which time resolution is 50 ns. This system enables
measuring a temperature and components of arc
plasma of a circuit breaker which is generated and
extinguished in a few ms. We use a Planck’s law
and Boltzmann Plot method for calculating a
temperature of arc plasma. A Xenon lamp is used
for calibrating the system and this is very
important for calculating a temperature of arc
plasma. In this study, Arc plasma of Ag and Cu
contact was investigated and these represent the
contact of low voltage and extra-ultra high voltage
circuit breaker, respectively. 8 kAms test current
was applied with a capacitor bank.
1A 2
A8 Adrie Ad FF A BAste olma ET
zrhe A9 452 2AAE Y 840, o
ola Bejzslel 25H4HL olsdstn Aty s
Ne £E, 8%, 27) 5o 542 25 ZAel B
gath Awr] A9 T2 ARE oka AY A5
He &8 Edst A% JPAY B HFolth of
£ 98 AL AvrldNE ofa Fehznh WA
IS §3) 23 /12T OGP BAAIE AEAE
g ol2 34 T Utk ofag ARL F2A)E
pinch E38 ©o]§35], olu] FHYPo] FHHI o]
oA A2 AZFHe Fzo] Yojuted o)Rd o
M AL 3 E3A "o} pinch A3 A ofa
€ ¥3RL 9 ola AFo| sojuz ola AYe] 4
37 "t ofa ] FARE £&E7 FobAla ofa
AR e 227t wolde @A olae 25§ &
Fate AL 23Ade AFAE Hristed T2 A
7t Hv], €S 2HY 1, YAARE AP 45
o 2&7t2e A= AR PN (2dAE
2P + Ade F5F719 EHE FME + Ao
A7) oka Eetzule] 25 FH~FU K o
23 2 #4] 4 meEAW ASHE2 £xol 4Y
& AZ37) AME 249 £F AL a7dEn
£ dFeME Cu 2 Ag AHAM B4se ot
W E33sle Plancke] 33 Boltzmann Plot H-&
Jgata) k2 LEE ZHHAL, oka AL 243
doh =M=y 98 34 JAE 8] LEF
238 u 4BAS RS Adala, dolgsl A
€ H7189 3, Xenon PI2 A N2He AP
g 54¢ a¥se] Lx 244 3¥4L ssharh

oo oX (i

22 B
21 A3 ==
DL7108
DSO
pg
g
: Mono-
chromator

nal @ 0 o——();rlﬁtal
Lens  Fiber

Test
Ohject

3000290V RAY
(530, 870, 1150V =

a1 x| ol3 E2txole BEEY 32T

39 1.e 29 Aws) @Y oka Eepzeiy Av)
A9 2R 242 A% =g 49 ARE
LCER 324 DAY E HYrIE ol&siden
220[V], 8[kAms}E 7F3HSATH

o 5
11500 Detector |

[ Fber Assembly}

T Cortrolter of Spectrometer
#1000 ]

a3 2 23 AAY AR

3 A="E& FA otz A8 AHE FHY
4 UEE 1509 BYRI B MEL AHPS
o, 70~300mm FY FA=o o3 oz &AL A
24g 2FEE FHYo. EJ7)(SP-308, Acton)e=
1200groove /mm, 150groove/mm, 100groove/mm A| 7} <]
WAL 54w A4 glon, dojAE olgs F%
2% Aol ojz B YA 2 wich 2AE
W2 512x512 pixel®] ICCD(PI-Max 512 RB, Prinston
Incs.gi Z3 £330 gAY dHeole P2 PCol A
FHd.

-1840-



2.2 ofm Zci=olel 25 AU

Ak otz Eezvie 2EE a4 F9%H 4y
(Local Thermodynamic Equilibrium LTE)e] 4 gt
€ 7Hdstel Aiteln, olgd shge o F3n £Y
M= HE&ste BEd A%E dx 314[12] LTE
ge 7HRelA 3 AlMe 2HEYd Fx e &
= T #57F Ao

]-——'NOW exp(—E/kT) (1)

o}7]A, 1 : spectral intensity, Ng : metal-vapor
density in the fundamental condition, h : Planck’s
constant, ¢ : velocity of light, g, : statistical weight
in the upper level n, An, : probability of transition
from the upper level n to the lower level m, U(T) :
partition function, X : wavelength of the spectrum,
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