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Detection of Constituents From SFg Decomposition Under Partial Discharge and

Recognition of Insulation Defect Coding
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ABSTRACT: To recognize the insulation defects inside the
totally enclosed gas insulated switchgear (GIS) by the contents
of the constituents from decomposed SFg gas, it is necessary to
establish an association rule between the decomposed gas
composition and insulation defects beforehand. Utilizing the
established platform for the partial discharge-caused
decomposition experiments of SFg gas, a lot of partial
discharge experiments for four kinds of typical insulation
defects were performed, and it was found that under the partial
discharge caused by different insulation defects there were
obvious differences among the decomposition characteristics of
SFe gas corresponding to these defects, and the component
contents as well as their variation rates follow special law, for
this reason a thinking and corresponding approach to recognize
insulation defects by coding tree of gas composition contents
were proposed. The ratio ranges of three groups of gas
composition contents, i.e., SOF,/SO,F,, CF,/CO, and
(SOF,+S0O,F,)/(CO,+CF,), are coded, then corresponding ratio
coding tree was established and the coding combination to
recognize four kinds of insulation defects was attained. For the
condition that the composition content coding fell into a cross
area, an auxiliary method to finally confirm the basis of coding
was given.

KEY WORDS: SFg; insulation defects; partial discharge;
characteristic component; ratio coding
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Fig. 1 Circuit-connection of partial discharge in SFg test
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Fig. 2 PD signals and power spectrum under
four kinds of defects

i 2 WL, ARG SE 7 A PD ks
SR BB 2 S N R SR A ) PD
SRR RRE, 20 30mV, kR AT R
Thit e, RO RE B K HLA s X P
PY L, T oRiE R IR S R A EE) . B
fr e kK, PD WRAERIAR] 60 mV A4T, HE KD
HOdE, kAR AR, MABCREE AR, (H
AR PD Mkl festms X T M RAZaE, PD
HAE 18mV Zidy, RKPTBCRAREL N S ERE I,
R GESE T HARO FRE, AR R R AR 4
T G R, F7AFa e PD BT E AR
B, TBCRIRAELE 50mV Aidy, AR, ik
MOATIRAG, DRiEg, SABCRRER DN, B2,
TR 46 2k B A 1K) PD AR ISR b, 5 I e
AN TR . SR BB RER A T T
RS AL RIRE S, IXH 2 ANIR] PD 5L SFe 40 i1
RSP 22 SRR A SRR, O FSE 30T SFe 43 il 2
IYREPE 5 A S B S T (N YOG SR AR T AT e
2 SFes B AN BTSN
21 SiEGIENY

X PD i SFe KAz o i Az sl R AL o TR ARE S
5, ¥EH Varian CP-3800 JE &S0, R
JH L 70 A R 1) B 40 A I 106 1) 7 R VR R R Ak
T4 4> 8, PR PDHID K #8 o kS FiE m] 3k
0.01 pL/LYXT 8 53 BS AL 53 AR s B Al o A By 2



112 JEIESE: JR BN SFe 20 MR AL Kl 5 240 G i I i L TR

\Vol. 35 No. 1

S0 99.999% (1) 4L EE He /<, FEVE 2 mL/min.
FEVRAETE 40 °C L HEREE 1mL FI233 b 10:1 (41
T, AR SFeIRMFE AT Hdr, HA
FERTLAZ> B 43/<. CFy Al COp; HFHIBA A il /3 5
7255, SFg. SO.F,. SOF,. H,S Fil SO,.
2.2 tREGIERIREL

ASCHCHI T 2 1 Fros bR e, ZEAH R4
WA, ZUTEN 1~6 She S, FEXTLH 7 SR
PR, 338 T S A0 nbrME i, il 3
e FFASRIZL 5 B IR ] (ter) AN [P, 912
EhRUETE I, X 6 Al T T, K2 N
A5 (P DR B ST o [R] B SR FH i g [ AR A MR A T
EEmrEl, EEARN

G =C,ATA; =KA (1)

s A A I EER S AREET AR | gL Rk

WETIA: civ Coi 2P A AE . ARFEFRER 1 414100
SR KOWEOE R, RN 1.

MAFH5 AL LS EIE I 7 W13 3 P

1 mAESKEE
Tab. 1 List of reference gas

G 415y GRIQLL) B
1 CF, 20 4
2 CO; 500 4
3 H,S 500 4
4 S0, 500 4
5 SO,F, 20 4
6 SOF; 20 4
7 SOsF,. SOF;. SO,. CF4u HoS %10 4
= SFe Fo SOZ
200" "
2 SO:F,
?;j: 175 lep,
4:_:[ J CO;
& 150 2 SOF. H,s
{\ 2
1.34 \_n}k_/\ﬁ—‘/ L
0 5 6 7 8
t/min t/min
() HAHL B (b) HFhlBAnEES 2
B3 iRfeidE
Fig. 3 Standard chromatogram
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Fig. 4 Composition concentration under four kinds of defects
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Tab.5 Production rate under four kinds of defects

YL ra/(uL/(L-d
ﬁ%ﬁkﬁa - o/ (uL/(L-d))
A CF,4 CO, SO,F, SOF,
1 0.90 23.07 216.31 364.44
2 1.90 4251 86.29 263.15
N ## B
3 8.88 23.50 101.55 278.97
4 -8.26 35.67 67.05 207.90
1 13.49 5.18 5.28 7211
2 15.96 7.20 9.70 137.07
P BB
3 1.81 3.87 0.34 13.01
4 1.42 0.38 0.50 16.72
1 1.70 1.22 7.62 16.89
2 0.91 0.40 3.66 10.06
M &k f4
3 1.66 -0.34 1.70 8.67
4 1.90 0.90 1.97 7.16
1 0.54 2.30 4.96 1.66
2 0.13 0.82 1.67 0.76
G B
3 0.07 0.47 0.86 0.26
4 0.27 2.91 0.07 0.49
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Tab. 6 Characteristic content ratio under
four Kinds of defects

SRR JBCRIN T/ N SBREE P SRBEE M JRBEE G JRBEH

12 1.47 6.96 2.16 0.33

24 1.69 13.66 2.22 0.34

36 1.94 10.64 2.23 0.35

SOF,/SOsF 48 2.07 13.96 2.39 0.37
60 2.21 14.22 2.55 0.38

72 2.24 14.50 2.74 0.36

84 2.33 14.82 2.81 0.37

96 2.37 15.10 2.86 0.49

12 0.80 4.59 1.33 0.12

24 0.04 2.60 1.39 0.25

36 0.12 1.38 1.89 0.12

CF/CO, 48 0.04 2.38 1.62 0.22
60 0.02 2.49 1.43 0.20

72 0.13 1.92 3.34 0.21

84 0.11 2.26 3.80 0.26

96 0.03 1.97 2.84 0.16

12 38.07 4.19 6.53 1.92

24 24.23 4.15 8.39 2.33

36 13.36 3.05 9.95 2.70

(SOF,+S0,F,)/ 48 13.60 5.36 9.02 2.39
(COx+CFy) 60 13.86 513 7.74 2.53
72 13.01 5.00 8.74 2.42

84 11.05 5.32 7.83 2.18

96 12.37 5.17 6.91 1.53
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Tab. 7 Code for component concentration ratio

4y CF4JCO,
tbffi <1 >1 <1 1~4 >4 1~3 3~6 6~10 >10

SOF,/SO,F, (SOF2+SOQF2)/(C02+CF4)

Yihy o 1 0 1 2 0 1 2 3
RN, 4 Prda S bR S gt G5 110
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KA bt il 5 s, b i sy 1 )25
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(CO+CFy) LU AE i fifi o, 5 ST v] 49 B PR 1) 4 2 ke
MR i ig 4l o B N. Py M. G 2844k [0
AIRgmiS 24 43 4 013, 111, 122, 000,
FHAZ G R0 R A8 S e e (R E R P, Ik T4
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