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Abstract: In oil-immersed systems, the rapid development of discharge faults has the characteristic of high gas production
and fast gas generation rates. As a result, the generated characteristic gases may not have enough time to dissolve in oil. The
majority of these gases escape to the oil surface and enter the gas relay, leading to that a large amount of effective gas for
transformer diagnosis and early warning is unable to reach dissolution equilibrium in time, which makes the commonly used
dissolved gas analysis method in power industry unable to accurately diagnose faults. Based on this, an experimental
platform for studying the gas production law on the oil surface under fast-developing discharge faults of oil-immersed
insulation system was constructed. The characteristic gas information on the oil surface of the oil-immersed insulation
system during fast-developing discharge faults was obtained. The results show that the concentration of characteristic gases
in the liquid phase does not increase significantly in the short period after fault occurred, while there is a large amount of
characteristic gases in the gas phase at this time. When there is high-energy discharge in the system, CO, CO,, CH,, and H,
will accumulate on the oil surface, and these four gases can be used as characterization basis for high-energy discharge
faults. On this basis, C,H,, C,H,, and C,H, will also accumulate on the oil surface when there is spark discharge, and these
three gases can be used as diagnostic basis for spark discharge.
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Fig.1 Experimental platform
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Fig.2 Gas collecting bag
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Fig.3 Discharge defect model

IR ARY v [ 48 Sk AR AR SR 2 FH D ARAT RO
FT B8 3ok 72 vp 1 Sl FHOREL B8 D AR 0T 465 5 AR AR S0 RS 1)
Ty AT AT BE , B J5 FH 40 B8 1D 2400 26 2% 4RAR ¥ 3R T
HEAT BB S H AR, 4T B Ik A% o FF 00 40R S 43 48 2% 40
ATORFFFT B X8 19, DAORUIE 268 SR ARAR TC 2% T G
RMEFH TR . AREERERHT60C T3 R,
PR IR T 2 100°C 45 3 K, PLERIEARAR £E A 5
Y 2 SE R AR G B0 R 78 0 T4 B S K &
FE0.1 pL/L iAo Bl JE 5 HaEAT 5 R I B 28R,
TRUE 28 2% AR 8 73 R e 4 2

AR SR FH 48 253 R v b B4R 257 s Sk
6 A FH D8 I ALK 48 T i 98 3 IR, 2 R Ak 3
4 M TN BT R N FF 2T % 48 h AR 2
2 2 3 P K o RS . AR E T B 48 S K 4y
H N 0.8 uL/L, & GB/T 7595—2017(iz 47 7% J&
A7 5T ) R R E R,
1.2 SESHhEERINEE

SCFR ORI T A B I AR SR A BT R
P51 €85 43 1TV, A A2 S e R 2w R
3% o B A, 43 B A 3 4 v €O CO,\ CH,
C,Hy~ C,H,~ C,H, AT H, o 3% A oyl ] A4 1 BORE
2 e A P BT BB R R A AR T YRR UK
1 mL, SR8 5 15 UV AU B N (i Ak AT
G35 T O RSO 23 BT D R R T T TR e A

Tk — R , BRI - O F BUH 2%
HU 28 25 A% 40 mL; @ ) UG 2% HHE N 10 mL 5 5t
RN, s @B R G AN E 50°C ; @ B 23N
PR35 AN IR 5 20 min {7805 85 ; O FHEUSER
3 2% A1 mL SRR N T L AT A

1.3 R

7 1E AR 58 2 A, 75 2 0 2 T80 HR R R B A )
GRTHCHL H R 5 o FEL R O SRR R TR T A %
W, 2 1 GB/T 1408.1—2016 {8 3% 2% N J& 3%
HEAT B E, TH IR F N 100 V/s, T 07 O~ 18
TR, 5 F R AT E G ) 120~240 s. TR T
i rp o O 2% LR B S FR T B Bk RS S R
PE 1% W R 25 4% N 4E4F 5 min, MBS 75 FR80H Bk ik
HAS S B, A Bk s iAE 5 R g B, e 5% %
R S5 2 R AR TR FRLE Uy 45 TR KR HBAS 5 HY
L, W gk S TH I, B A KRR RS S R e BRI
j‘jﬂ:[zﬂo

SERL RSP RS kST, B AR SR R A
i 2f il sk I I RSSO R U, TR
JE RLUR T HL R U A 2 LR U, )5 1 BUR IR i
MR U M 5 HLUE U 8] AS [ 55 4% f AR
TR, R FH E e R VR RSN, 2 RE A R) A
KA, WAL S5 R AR AT REE AT i . Wk
B0 0k A2 R B, A i LR AR B B0 I R A TR
B RS NE6 hG, g TRase, LT Mg A F|
RIS, WA it E R AR, RSN 6 h 5 #E AT
HURE o BT #84F

RIS BEAT R B e i AE S 7R IR &5
J&i » AR S AE A YSCE o TR AE SR I o i FL 4 oy &
i, A I R AR IR 6 S5 1 4 2 i 347 o0 A, B it
AT S5 4 5O R B R R R
SEGRIY R T G S R R Y e %0 FE T PRS2
5 B [ o G PN N A8 5 LA R AR A A I
A Ah sR B 7Y . 85T DL b D BRR AN [ 7 B R R
B T P T A R AR, BRI D IR a1 4
FIR o
2 HMBERIE

TEAR I8 A, W45 Jhh V52 2K 7 TH T30 FL SR o A5 2R )
BB LR U o8 14 kV, 5 LR U, 28 21 kV;
G JE SR W i I AR TR I S A TR FL R U, 200 23
kV, i FH L U 2828 kV.

I A5 1 6 46 0 R PR R RN o 5 EL I, AR Sk
1531719 kV 3 AR50 L R 2 AR D9 7 4035 Tl ik
R R AR 06 L T, B T 24,2526 kV 3 AN R ZF
WAE N 4 8 5 P B R 5 L R RES N
B NI A KA R N 20 MS/s. 1T 4Mii HE T 5
RS, TR AR T 46 n s 1) — B B 1) P 45 R BH 2



118 Ji 55 iR AN AR SR SR T SRR AR AR A AR AT

BEEMEL 2024,57(4)

iR |
[
-
BT
BRI T2

v

‘ FEGIN \
I

R 2
' | RB LI |
‘ il A
(b R B
l ST R
0385 5B SO0 Il ¥
HSE AT 5P

IO
TR APRRFIE U T
|

v
FLE T I (A
b R AR AL

BB B M AR
v

(dw)
4 WHIREE
Fig.4 The test flow chart
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Tab.1 The breakdown time of two discharge models under

different applied voltages
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Fig.6 Insulating paperboard after surface discharge test
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Tab.2 The concentration of free gas and dissolved gas in oil
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of surface discharge defect model under different test voltages
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Tab.3 The concentration of free gas and dissolved gas in oil

of metal protrusion defect model under different test voltages
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