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Infrared Spectral Characteristics of SF, Decomposition Products in Spark Discharge
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Abstract: On the SF, discharge decomposition experimental platform, the SF, decomposition product is explored
under small spark discharge in needle-plate defect model. The discharge test is made for 96 h under 40 kV, and Fourier
transform infrared spectroscopy was used to detect the decomposition product. It is found that the components are varied
with discharge time, the gases of SO,, SO,F, and SOF, are obviously detected in the gap spark discharge and the absorption
peaks of the gases are obtained after 24 h.
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Fig. 1 Test wiring diagram of SF,

simulation discharge platform
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Fig. 2 Infrared difference spectra of pure and
discharge after 96 hours

IR SF oMU 25 I Wi Ak A4 R s R BOR
I, ANBER T IA— bR E FEEA TR A L E 1A
R LT AN 5 T i vk 2 BAT B I 2R MR R
FAMBR IR S R A 0, Ik, B
LR IR 2, K (12) PRI RS
S —MEE i, BT R AR IR R BB Ak
BT

T SFG‘WEjC, WS ) o ASCRHA] Orgin
AR, AR SF o3 M A B RRE I i B
AT E 3B o P2l SF LS 12, 24, 36, 48,
96 h 6 MEF A X [A], PEATRFAE A B WO B AR
feitaF oy, BAVRRESA AT RESE I 1~3 1>
FROE R W (LI 3 ).

0.86
e
088k .~ N -
i e
£ 090
=
0.92}
0.94 : s :
730 740 750 760 770 780
WEem!
a) 730~780 cm™ I SOF, HFAE W i
0.70
AN
0.75F /) \\
£ I ey
= 0.80 7“ \\//W/\\‘:
0.85F
801 803 80s 807 809 811 813 815
EEem™!

b) 801~815 cm™ M SOF, HFAE WL i

1325 1327 1329 1331 1333 1335
WeHyem™!

¢) 1325~1335 cm™ £ SOF, FAE M i



o AAGRRAE KAEHCE T SF MRALY LA R 9
0.80 ~0.10
0.82f
0.84] ~0.05 |
5 0.861 )
} @ OF
i—i(ﬁ 0.88] i
= 0.90F = 0.05 -
0.92 o ——
0.94[ 0.10 F
9% 1282 1284 1286 1288 1290 0.15 ‘ ; ' ’
A 1350 1360 1370 1380 1390 1400
o Wi%/em
d) CFAFiEmliic ¢) 1350~1400 cm™
TR AT —— FCESF12 hy —— HHLG 24 b -0.06
—— JIBSF36 hy —— 48 hy - HCHLJF96 h —0.04
3 SOF, # CF, ZL MRS i w002 F
Fig. 3 Infrared absorption spectra for SOF, and CF, %’ o
= -
[l a~c S SOF, HOFFIFM I, HOT L HE— 5L, o
[ 4 52 CF, HORE . i 3 FTUEH, SF, g ol
HURIJ 9 3 %2053 T SOF, IR IE MR MACIAe Y = 21 i 810 820 830 85% . 850 Se0  §70 850 890
> - 4 B em?
XBEH : 730~780, 801~815, 1 325~1 335 cm™, HAFAEM 4 810-890 om-!
—— TR 12 h;—e—T0 324 hy —a— 0048 hy - ---JKHL96 h

WlE 2746, 808, 1 330 cm™'» LMV RE B Jifg H s [R] (74
BEITIRE I, FERCH 36 h HUMOGEEERESS . i 24 1
Ja BRI s CF, ARFIE RO (19 3 2O 1S X B
1280~1290 cm™, HAFIFWSIEAT] 281,1 283,1 285 cm™
TETLHLAT 1 283 em™ A B HIRAL, B4l SF, <
AP EEACF,. 1281, 1 285 cm ™71 283 cm ™ YA,
1283 em™ A& 3 M IR R 1, IR IEAS BT 5
VLW CF, (AL o BRI A A 7 (9 Tk 2% SF,
SURhE A CF,. (AAIEGE CF, &
TR 1E AT BB SR b AR L 2R T

H SF G 12, 24, 48, 96 h G2l SF, A #EA T2
TEALHR S (LT AN OISR, A 4 B . AR
BHTREIEIX BN 0 810~1 200, 1 230~1 280,
1 350~1 400 cm™'« 1 °SO,F,, SO,, SF,, C;H,, C,H, &
ARSI T SF, ISR IRICHT , AN S AT 00T, A
SCR M2 3 1 R ARRAE AR 11 AR AE I S 0 A7 0 #T

—-0.08

—0.06 q

Wt

0.02! ! 1 .
880 960 1040 1120 1200
WHem!
a) 880~1 200 cm™

-0.08

-0.06
B —0.04
H
B 002

1230 1240 1250 1260 1270 1280
Y em!
b) 1230~1280 cm’

4 SO,F, SO,, SF,, CF,, CF, £L5MR UL i B
Fig. 4 Infrared absorption spectra for
SO,F,, 8O,, SF,, C,F, and CF,

Hil& 4 ATHL: SO, F, BVRFIEMSIELE R o HH o4 895
em™s Blb N 1269 cm™, 1HAE 1269 cm™ FIRIGRT
895 cm™s Kla™, SF,FFAEMICIE S 872 cm™ . TEIX
B 12 h IFE ARSI, B SF, B0l
W5, ROSAERY SF,, M AR AT ik - iy
YATWE, SF, A5 F, VAR SF,, FrPlbEE
AR, SF, AT EOZ WG R, i 24~48 h.
WS RE AR A IR RE R R s ARFEC (5) DAKIE ae IR,
JHL 48~96 h W' 2 A A 2R ¥4 HCAFLAG K 178 i A X
)y, I JEH T SF, KAV AE R SOF, o Rl fE AR 4L
SMBEBEY SO, BEIRIME,  SeAE AR B A 2840 . Sk
[13]HIBTFEEREEW], 1 360~1 380 cm™ J2 SO, FHIEMAL
B, H1T1 300~1 800 cm™ SZ7K A ISR, ARMEXT L
Pl R INT . CF, AOMRISIAE A @ B9 116 om ™'
Bl B 1240~1 250 cm™;s C,F, ARG SIAE K a B9
1006, 1153 cm™, Blbf1 261 cm™-

SCHR[1310F9E 2 BLS,OF , 7958, 914~924, 806 cm™
AWML, S,F  7E810~835, 1 240~1 260 cm™ A WL FEA
I, S,0F,, 1EK 3b 1805 cm™ A HLE MM, 4]
421910 cm™ ABSRIVIIL, 958 cm™ ANRERIE B A
W, JCEFIWETA S,OF ;MK 46 1240 cm™ A
BRI, B d H 820~830 cm ™ AESHIL, W
AIREAFAE S,F )0

4 2518
1) AR SF, SMBHLE BRI B0 B BT, %



10 (]S N DO AN S S 4

2013 4F

M SO,F,, SOF,, SO, /A LA AR, 7 LIVE A
W2 757 He K AE T AR 22—, AN REARS DU 21 AT
EBLR AT B R T 24 he KPR H B SF,
S,OF ,, FAIESUARIE 5 E— 28 23 Mt LU & HAFAE
L

2 ) BT BB TR AP K T el [ AR 266 2 b
FHREC B TARI ARG A BAL R,
CF,, C,F,, C,F FIMCIE (LA Mg A, RIHG2E0 H)™
Az AL Dt DR ik — 2D i BF 5

3 ) MRAEEOCRE S R — e A OC R, A
MBI A 0, R I ) B, A 2 23 A IR T
SRR, B AR T 100 8 i (1 5 AN J2 Bt B (] 1
SEINTI R . SF, MR — R AR, FHIEL
Iy ZEAFE—E B OCR, W HEIRAMF R A Z
[11] 18 2 4 SR o R U AR A BRI AR

% 3k

[1] do B, ARIFIE. B oS HRALHRE R 5 e
M) HAEs: RER R, 2009: 1-2.

Deng Yuchan, Zhu Fangfei- Inspection and Supervision
of SF for Electrical Equipment[M]- Beijing: China Electric

2009: 1-2.

[2] Chu F Y. SF, Decomposition in Gas-Insulated Equipment
[J]- IEEE Transactions on Electrical Insulation, 1986, 21
(5) = 693-725.

[3] Baumgartner Rs Fruth B, Lanz W et al. Partial Discharge.
X. PD in Gas-Insulated Substations-Measurement and
Practical Considerations[J]- IEEE Electrical Insulation
Magazines 1992, 8(1): 16-27.

[4] M, ABMESE. Grsh Rl L ARk M D FAY B BLR
SRR mHRIEEAR, 2005, 31(1) @ 47-50.

Xiao Yan> Yu Weiyong- Present Status and Prospect of

Power Presss

Research of on Line Partial Discharge Monitoring System in
GIS[J]- High Voltage Engineering> 2005, 31(1): 47-50.

[5] Pearson J S, Farish O, Hampton B F, et al. Partial
Discharge Diagnostics for Gas Insulated Substations[J].
IEEE Transactions on Dielectrics and Electrical Insulation
1995, 2(5): 893-905.

(6] EN e, ERERE Grst R Hshc e I R 5 07 2
FEI). FHRESIR, 2004, 30(10) @ 19-20.
Yin Hua> Qiu Yuchang. Study on UHF Method for GIS
Partial Discharge Detection[J]. High Voltage Engineering»
2004, 30(10): 19-20.

[71 Lundgaard L E- Tangen G> Skyberg B, et al- Acoustic

(10]

(1]

[12]

[13]

[14]

Diagnoses of GIS: Field Experience and Development of
Expert System[J]. IEEE Trans. on Power Delivery, 1992,
7(1) = 287-294.

Tominaga S, Kuwahara H, Hirooka K, et al. SF; Gas
Analysis Technique and Its Application for Evaluation of
Internal Conditions in SF; Gas Equipment[J]. IEEE Trans.
on Power Apparatus and Systems,> 1981, 100(9) : 4196—
4206.

A N RGN L) T, DL/T 596—1996H 185 %
TR E SR AR [S]. A st IR AL, 19960 57.
Ministry of Power Industry of China. DL/T 596 — 1996
Preventive Test Code for Electric Power Equipment[S].
Beijing: China Electric Power Presss 1996: 57.

sk, Wk S8, B M, % SF R B RLL 5
i BRI SR 17, o HU R AR L 2008 5 34(4): 664-669.
Zhang Xiaoxing> YaoYao, TangJu, et al. The Actuality
and Prospect of Proximate Analysis of SF, Decomposed
Products Under Partial Discharge[J]. High Voltage
Engineering, 2008, 34(4) : 664-669.

SV SR LT A vy, U R AR Tl
A, 2004: 94-99.

Weng Sifu. Fourier Transformation Infrared Spectrometer
[M]. Beijing: Chemical Industry Presss 2004: 94-99.
SRR, ALVLH, B M, 25 SF MR LI
Rk R R A ). mHEER , 20085 34(12): 2970~
2976-

Zhang Xiaoxing, Ren Jiangbo. Tang Ju, et al. Infrared
Spectrum Characteristic and Discharge Trend of SF
Decomposition Products[J]. High Voltage Engineering
2008, 34(12): 2970-2976.

wE o, W W, XK, fF GC-FTIR BOARTEANTAL
WL ARST R 43 B P i N [0, FEPR K224, 2000
32(7) + 798-803.

Yao Qiang> Chang Tao, Liu Yong- et al. Application of
GC-FTIR Technology in the Analysis of SF; Decomposition
Products[J]. Journal of Chongqing University, 2009, 32
(7) = 798-803.

WRERAR, = EH8r, W W, 55 AR ARl d i R
2T SRR B AT ], o L BL TR0, 2008,
28(16) = 150-155.

Chen Weigen> Yun Yuxin, Pan Chong, et al. Analysis of
Infrared Absorption Properties of Dissolved Gases in
Transformer Oil[J]. Proceedings of the CSEE, 2008, 28
(16) : 150-155.

(FAEREE: )



