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ABSTRACT: The decomposition mechanism of SFg, the
constituent of the decomposed gases of SF¢ and their stability
under various failures occurred in gas insulated switchgear
(GIS) are analyzed. On this basis, it is thought that following
decomposed gases such as SOF,, SO,, SO,F,, HF, SOF, and
S,Fy can be used as the characteristic gasses characterizing the
partial discharge (PD) of GIS; by means of detecting the
constitution of SOF,+SO, and HF within GIS, whether there is
internal partial discharge inside GIS or not can be judged.
According to the content of HF, the state of internal PD inside
GIS as well as whether the internal PD is increasingly

extending can be determined.

KEY WORDS: SFg decomposed gases; gas insulated
switchgear (GIS); partial discharge; diagnosis
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Fig.1 Molecule structure of SFg
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Fig.2 Relations between concentrations of SF¢’s
decomposed gases and temperature
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Tab.1 Main decomposition gases of SFg in the case of

overheat, arc, spark and partial discharge
IR

i

SOF, SO, HF SOF, SO;F, S,Fj
I v v N
HI J J J

KACTHL v v J v

Jo S H ¢ v J J J J

1.3 GIS FERH BAFIE S IRIEE

M Ay HT AT A, GIS A0 SR S HL IR 23 il A
5 FEE: HF. SOF, fl SO, /it #v, sk, kit
TR =) SR TB I S A 23 7= R A SO0F, A&k
Ao BRI ) S I 5 7 AR ) A s SOFss SoF g
ST JR) TR W R RE A 1) 3 B SAR . SOF,. SO, Fi
SO,F, At R EfF(E; HF. SOF4 Al S,F 0 &5 5
T R AR S N B T 2 R, e B ECR
TS, RTS8 S RIS I 2 G2, Ol
Uk, A 0 BN Ry HR 1) 3 A il AR TR ) B AL 2
FEEREAT X EE AT, FLAR N R R

1) SOF, fl SO, {EA il bl il T~ #B 25 A=
SOF, 1 SOye AR, ek, X
2 ARG R A S 1, L RE SRR e, DRI,
X 2 PR E A A GIS Ja U 7 R IR 37 A6
SR 2 —

2) HF. HF 242 AR Gk Ak, 55
LB SRR R A ROV R K. T8
BE IR AR H ) TR R 3 30 T F (1) e
PE, HF AI{E N GIS Ja B0 (R AE A

3) SOF4o SOFy A&yl ARF A 1 o0 i <A,
AT LA Ay Jed 08150 P R R TR A

4) SOF,. RTINS SFe i <Ak
L5 SOsF,, KABHH I A /b8 SOF, 2B 1k,
JR R LI SOLF, & it 4 KK . % & 2 KALTK



228 %A sAE: FF GIS i 2 Wit SF il A4 51

Vol. 34 No. 5

F, (18 ) P R ) 0 18 PR R R 1, SOLF, mIAE K S
ST FL PR AR IR A

5) SoFige K 1 HH) 4 Bl 23 4 % SoF 10,
HilFEiRE T 200°C) N S,F 0 & 40 ik, o
K (15)(16), FULAEREH HbsE gk, K AR A
IHMELISIN B SoF 100 S FRLINE, W FEAIC T 200°C,
K SoF o AT LA EAFAE

2z LTk, SOF,. SO,. SO.F,. HF. SOF, fll
SoF 1o AIAEA GIS Jay I8 IR AR A

2 FEBAM R RRSIRSCR

2.1 #hk

[ Py 7R SFe A B 128 B I HL 2 =2 1) 2 it
SARTEAT TIPS, GIS B R BB 2R 2 4,
WE AR e B AN R 4 S AL
H5E . 4 T4 GIS R BOR S Wit bk, A A
SR A T GIS Rl AR, DI SUAN ]
T e R A 1) SF g 43RS 8 o R 25 o
22 LWFEIE

SEEG SR UL 3, Ty R RARRAS, T N ow
SEHGAR RS, S0l YDTWI5 KVA/I50KV; Zg A
TRy B Co b GIS JRBUEREiRL; C, WG
s Z N JRERIC A BAST; PDM Jy Ja il il B A
W REERYE . PDM AL FE DST4 ey 3 s 6 il
B RBERE S PC oML, RSO R A DU SRS I 38 ) 4
SRS A GPIB RAE R E] PC HL, UL
RG] H TG v JR s Bk ot

T, Zen
Co
PDM
v
L

T

~220V

m

E3 kiR
Fig.3 Experiment principle
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Fig. 5 The third gas chamber
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Tab.2 Gases’ content in GIS experimental cavity

U5 A5y WER/mV AR I ) /min WEEIB/MV-s  HE/% S E/%

1 Air 4866 0.863 25920  0.076 12 0.024 37
2 CF4 0.073 1.157 0.429  0.00126 0.00091
3 SFs 820.958 2.686 34024925 99.922 62 99.974 72

Bl 825.897 —
26 BEXRRIKBRE

W 225 AL 5. B 6y e s A i A
B, SRR RS, HAKN 2 mm, KEN
26 mm, Ruij5HMEZ IR 4 mm.

SFe kN 0.22 MPa, SEEG RN 20kV, S0
TR K A AR AR AN AR 243°~325°, JRHL RN

34 051.273 100.000 00100.000 00
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70~200 pC. FFEAGI 50 h, & 10 h Kl — ko) iRt
SRR, KIS SRR 3.

6 SERRIMEEE
Fig. 6 Model of discharge in the high voltage
conductor’s spine
x3 SEXRMMEDBSEENER
Tab. 3 Test results of decomposed gases in case of
discharge in the high voltage conductor’s spine

H WIS 1) /b SOF+S0, # & /(uL/L) HF ¥ 5%/(uL/L)
10 0.00 0.00
20 0.01 0.02
30 0.05 0.02
40 0.10 0.00
i 13 0.25 0.12
50 0.42 0.20
e 24 0.30 0.00

27 SEEBRTRMEREE

A EAAN R 7, BEEN 548
JE A 2 A A LRI b B . BT JE kb As,
JUSF(Ex BEx ) Ky 20 mmx2 mmx0.8 mm, #hgE& k5
KR 15 mm, R 54MERIFEEY 15 mm.
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Fig. 7 Model of discharge in case of bad contact between
the high voltage conductors

SF¢ <k 0.30 MPa, S48 HLH(55+5) kV, 4 /4
L 1~2 IR Tdeds, T (1 2004200) pC(EF
SRR 10 pC), FREATIN 10 h, KL R WK 4.
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Tab. 4 Test results of decomposed gases in case of
discharge caused by bad contact

A IS )/ SOF,+S0, #J#/(uL/L) HF &% /(uL/L)
5 0.0 0.0
6 0.0 0.5
10 0.4 2.0

TR i 48 13 0.0
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