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Fig. 2 SF, spectrum under femtosecond laser

SEPR b, SR A K S 800 nm {1 OL IR, fig 47 it
1.55 eV Wy RE &, 4K SFs th SF MAEREA R 3.5~4.0
eV, DRI AN IO XE DL SEBE SFs A AR B, 7R SRR S
¥irfr, SFy SRTE 11 KV R T3R5 28, Uil SFs 1
FEMEAR B . ACCRPBOB IR AL A AR LT T S-F

PESCHRL ORI, £ 48 1y LIBS JG i 4 i 21 348 43 3 Ot i
U Bl 638~691 nm) FIGRE GG 1% 18 Hl 520 ~550 nm) /& 5§ £
I ik 5 X IO 5 AT 1 A8 S T AR AT R . BB S A
R AL LIBS MERVIN YO0 . Rk, FEHERR C AP EOLXT SF;
SR T . AT BE— R TR OG5 S ik R B 5
155 R TR A SFs 43 iR 19 5 1)

2.2 5| S A E 95 80 AT E S5 AT
2.2.1 A4S

03 o B i 5 R EOR S RO . ] 3(a)

Sy PIEAR ] 5 R B s DAL AT DL L R AR D R —



416 S 5 6 M

CEENE o

B PSR R K, LSRR B AR LA B ALY o A A ) AR )
FER, A R HOEE 1S5 R LB 3(h) 1, AE 3(b) Haf
VLG . 7 A RDJE B — 4% 26 1 W 0 1 el W O B AR 5

G CRMIRTE A S5 B Al . LA A B
A B SR R o 7 A R B G M DR P R RO RO

Wil B RER T IOt L . Ot 22 5 s BELAR X B . AT
TP 3 119 70 B B TS /N T A e T e AR AR i ) T R e T B
A . DN, T RO ) AR A A B AR G T 5 BN
A GEN R ENOE R Gl I T R i A A R L ST TER)Y
WL AT SEBEXT SFy 20 fif 7 4 04 JEL A3 A 00

3 BEHEMEEXHHLISEERRRA
Fig. 3 Photos of free discharge and femtosecond laser-guided high-voltage discharge
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In-Situ Detection of SF, Decomposition Products Based on Femtosecond
Laser-Guided High-Voltage Discharge

ZHANG Yun-gang', LIU Huang-tao' , GAO Qiang”, ZHU Zhi-feng”, LI Bo*, WANG Yong-da'
1. School of Electrical Engineering, Yanshan University, Qinhuangdao 066004, China

2. State Key Laboratory of Engines, Tianjin University, Tianjin 300072, China
Abstract The occurrence of discharge due to insulation defects in gas insulated switchgear (GIS) can cause decomposition of
SFs. The low-fluoride sulfide species produced by the decomposition react with trace amounts of H, O and O, in the equipment to
produce corrosive substances, which affect the normal operation of the equipment. Thus, it is of great significance to study the
decomposition mechanism for the safe operation of GIS. Some decomposition products are transformed in the process of
sampling. Hence, it is necessary to realize the in-situ detection of SF; decomposition products to study the mechanism of SF;
decomposition. Femtosecond laser-guided high-voltage discharge technology was proposed to achieve the precise control of the
space and time of high-voltage discharge., and the in-situ measurement of SF; decomposition products was achieved by using
space-resolved spectrum generated by femto second laser-guided high-voltage discharge in our work. In this paper, firstly, the
decomposition of SF; is not caused by femtosecond laser. Secondly, the precise control of discharge space and time is achieved by

using the plasma channel generated by femtosecond laser. Finally, it is found that the decomposition contains a large number of



418 S 5 6 M Al %

S and F ions and atoms that are directly or indirectly generated by high-energy electron collisions. The research proves that
in-situ detection of SF; decomposition products can be achieved based on femtosecond laser-guided high-voltage discharge, which
provides a new research method for the study of SFy; decomposition mechanism under high-voltage discharge.

Keywords Femtosecond laser-guided high-voltage discharge; In-situ detection; Spatially resolved spectrum; SF;
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