50 % S, 77-85 Ha AR Vol.59, No.5: 77-85
2026 45 H 20 H Insulating Materials May 20, 2026
DOI:10.16790/j.cnki.1009-9239.im.2026.05.009  Hh[E 434S : TM432.1°1

2 m -2 SIE) R S IE R ST E

WHE', #a?, BREY, 22,  F7, T’

(l. EMHBH LR AR GRBRTS LR REARABELLLT, Hd KW 4101005
2. XKAKRF A5 A5 FR BRI LA ETELEELEE, Hi KX 430072)

T OB ORGSR BB 1) R G B T s JL AU A B R R AL L R . AR T 2 m -
R AR P A 2 AT B8 R SR 367 &, SR G AR 4% 325 B S M R e s B AZATL » TE AR v B 4 o P T SR 7 0 5 i R J
400~900 nm (1) & B 61 . I X 3 i B IE 6 AN AN [F L B 16 5 4 A A B RS AE AT X LL BT L $E R T s R R
T B G RV AR, R4 G SR R R O 3 — D T 0 R A [ B R IR R SO I AR
PR G5 R A [R5 K DX 3P 4 S ) B T S [R] B 28 25 R0 G 38 RS 28, 75 £ RO B B, B 7 2R (i NID iR g 3
R T M SR 1 2 (it NLFT OD) A e e 5 o 2 a2 v 0 Pl 38 179 T DL s DX 48 (NI 9 2 ) A1 20 40 [X 335 (N AT O 1%
280 [R) IR S 303 20 55, L 3502k B 0 {1 o 5 s T B 2K 2% 2 RV, R L NI A O ARRAIE 435 28 41 4y Sl i 350453 315 P A 00 0@ 3
R B < B 2 P T 2 BRI R R R P T L U R ) 2 R R B A

SETRRIA) - AT BRSO s RS S R IR

Spectral radiation characteristics of 2 m rod-plane air gap discharge

XIE Pengkang', YANG Songzhuang’, PENG Changzhi**, JIN Haohao’, ZHENG Yu’, DONG Xuzhu?

(1. State Key Laboratory of Disaster Prevention & Reduction for Power Grid, Disaster Prevention and
Reduction Center of State Grid Hunan Electric Power Co., Ltd., Changsha 410100, China;
2. State Key Laboratory of Power Grid Environmental Protection, School of Electrical Engineering and
Automation, Wuhan University, Wuhan 430072, China)

Abstract: The emission spectra of meter-scale long air gap discharge are of great significance for revealing its microscopic
physical characteristics and discharge mechanism. In this paper, an experimental platform for a 2 m rod-plane positive
polarity long air gap discharge was established. Using a slitless transmission grating and a high-speed camera, the emission
spectra of the leader discharge channel in the wavelength range of 400-900 nm were obtained under standard switching
impulse voltage. By comparing and analyzing the light intensity distribution and spectral characteristics at six different
positions along the main discharge channel, the spectral evolution law before and after air gap breakdown was revealed.
Combined with the theory of plasma spectroscopy, the electron temperature at different positions in the discharge channel
was further estimated, and its spatiotemporal evolution characteristics were obtained. The results show that the radiation in
different wavelength regions of the spectrum corresponds to spectral lines of different ionization states and elements. During
the main discharge stage, the ion lines (such as NII) rapidly intensify, while the neutral atomic lines (such as NI and OI)
develop more slowly. During the breakdown process, intense radiation simultaneously appears in the visible region (NII
lines) and the near-infrared region (NI and OI lines) of the discharge channel, both reaching peak intensities. Based on the
Boltzmann plot method, the average electron temperatures of the discharge core channel and the corona sheath layer are
estimated using the characteristic spectral line groups of NII and OI, respectively. It is also found that the electron
temperature in the discharge channel exhibits a rapid decreasing trend over time.

Key words: long air gap discharge; emission spectrum; plasma; electron temperature
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