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Development of Sensor Detecting Decomposition Product Gases
in SFs gas Insulated Transformer with Sn Evaporating Film

Yashitaka Kondo

i
e

Kazuhiko Sato

Detection of decomposition product gases generated by partial discharge in the SFs gas,

one of internal faults of SFs gas insulated transformers, is an important subject for

diagnostic techniques.

With the viewpoint of the service of SFs gas insulated transformers in safety, development

of the diagnostic technique to detect certainly decomposition product gases in their initial

stage is expected.

The authors have made various groundworks on the detection of decomposition product

gases.

The Sn evaporating films formed on a slide glass base in a vacuum are employed to be

exposed to the decomposition product gases generated by AC partial discharges in the

SFs gas.

In our experimental results, the transmission factor of the film become 10 to 30% larger

than its original due to the reaction between the film and the decomposition product gases.

1 =497.] b

A, mmm«mmn%ﬁmmmu
Wﬁtﬁmeﬂmén iz, ZERRO N
{LATEEEE & 7 - T 3, SFe 4 A [ itidki 12 < T A
Mrli 1, mm_lLf\“T%fﬁﬁe-krrwﬁﬁ&wcLxzau Fi,

N ELOHL FRE

m’EH ”hﬂ” LE’fﬂuL ut‘%o L) I DTN Y L, 4\’

MR & L CSFe 7 At 4 8 (VL P, 77 Zdkk 4
[Ef b v) oFgEEaMzh22d 5,

L& L, SFe AR IEEGORFIEFIZ & - Toif
L, SF.-#KC’)’}W#ZA‘({F’;}W#’-'IJEZ%H:. Z |l Ak

tA B B R vttt 1) O T A L 2 20 B
5o BUfE, & ZdadaaE I (2 IO IE JJmk( , Bl
FH i & B elir el & L T 26 1ZERLENT
(30 5 A5 BOR S 12 3 2 BB T & L To 7l
REFMIIMHE EI2H ), MAZLER LRSS L ~Lo

TR OPAFES A AR S FF S LT W
b

7 ARSI AR D BB 2 LT, o, T —
7 &, RiBEE A RE S LA

AT, ﬁziﬂﬁrgl_f:t’.&ﬁ’)f"‘i LEEN—D2TH 2
A BCEIZI 2K - T, Z O P25 W aTiE 2 filf
St iR e L ooz P2 HNE L7z,

# | BAIESFHMPR
#2 KELEXF

FHBBHHNI8

#3 WHORERS TERFRD NN

M slIINFETIT, AF74 P47 ZIMUTEZEHRASS
L 72 Bt & F o TEOr OB IS & 2 SFer it 7 A2 (LLF,
ﬁf(?-";}ﬁ’i’-ﬁ‘X"h'}) 2SI T AR AT T &

B R (3 LR o NRREE & AUE L 2o fr e =
‘ML’#~ IaE L, FEEREGH D Tl I R i T A
eREEY, FoFRMAPICEEAG AR L, B
BT AR - BRI ELEEAL, HMl
Bz W T L emAfibo oo =i, BHF®
BE LTI, THI=4A, =75 74, 8, R &,
7ok, §BDTHMOBG BT 720, DL THRC
E DO i A7 2 BHE e O s L 72,

AMDOIRETIZIZOHENNT S LI #IT -2k
Z A, Bty 20k A o E L T A TE
THEZEHMN LN LT TDT, FOMMEMYEZ Y
T 5,

D BHHBIEZSFHADKBARAZ

SFe 7 Z N3 BAIZIZ500°C LU F T3 L ZevwidE L7
HATHD, LrL, WEL Y THMT5LHF, SF.%
Yof&7 oAb, & 512 FEEE L #5464 L TSOF:,
SO:Fof EE DA R 2L B, ZDIKEEA A DK
FARIZOWTIE, §TICE L DIFERR2H 25 , =
ST, A AMGFELERONEEIC BT AR A0



20T, BEOFHIZHE TS B % 72 1
PADIRT, ARFE TIZE O R & ) 3B B BCEa
HAEF, SO D4 A 485 & LTk -7,

3 ERFEERORF
3.1 EZEERNE

JEMIE20X 35X 1.5mmD A 5 4 FHF AV — 5 HIKY
FA) B L, BERGNDOEEE D10 " Torrll F T
fieir-7rz,

B ICEFREN 2R EZRT, RELTo—2
=R 7 LG » 7 L7z, ) 2 12 hn#h] & —
v w ¥ —ERT, &8, ¥ oy ¥ —HIHEHW
Bz B 5 Aiibe R TH 5,

VLRI, B2E5 0 FIIZ W T # O k < 5,

F9, ORZA4 P77 AW EERTHRIFT 2, KIS

@M e —2 (2 7RF 74542 M) I2EST
B8 (00.25mm) ZhEli < BEEMT, @FF 2SI
ERIZOETMHHE =2 D I <,
@IER R v v & =2 T, ARETHEO#E -
ST EH Lo =) =R 7Ic k)G & BT
%o @BEGELGNH0 * Torr bl FIZiE L7252 & il
R 72 MR L, AFAEGBNZ1I0  TorriZET 2% T
E LG Z 20T, @INERH & — 2 120l L 235 7 DG
T 5, QESHFDOIEFEERMNOIENIZ10Torrd i 1%
122, @#H e — 2 1B S HI 78D 5 —E K
itk @3 v v —%M< OF 7 ZIEMIZEE DY
dEn L T 2 2 LG e & & 2 BI0E 247y,

®1 HAEEREEROEEDBRERY"

AT E DI LB THRAT 2R T T 5,
B, BIHE. 9% L A L7,

3.2 ZislREDHEIE

ARFFIE T, BN LD FETH 2 KGR 112

1 | -5 AR

EEEHR

LR T

LTI

[

C 1

M1 BEEXERBEEHER

Fig.1/Schematic diagram of the vacuum evaporalor
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Fig.2/Part of the heater and the shutler

Tab.1/Principal decompaosition products at various faults in SF. gas insulated transformers
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Fig.3/Schematic diagram of the experimental apparatus
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Fig.4/Appearance of the experimental apparatus
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Fig.6/Pattern comparison of the evaporating film treatment
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Fig.7/Change of transmission factor before and after the exposure
in decomposition of 5F: gas
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Fig.8/Change of the surface of Sn evaporating film
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Fig.9/Results of the sensor output with the difference of film thickness
under the same discharge energy
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Fig. 10/Influence of discharge energy for the same film thickness
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11/Analysis examples with ion chromatograph analyzer
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Fig.12/Relationship between the amount of jons in decomposition of

SFy gas and the discharge energy
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