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Abstract

Three-ratio method is one of the effective methods for latent fault diagnosis of power transfor-
mers, but there is a lack of code in this method. According to the DGA data collected in this paper,
it is found that the variation trend of the characteristic gas in the same fault samples is the same,
and the variation trend of different fault features is obviously different. In this paper, by excavate
the changing trend of each data in DGA, using the grey relational theory and using the DGA fault
identification method based on grey relational analysis, the fault diagnosis of code absence power
transformers in DGA is carried out. It makes up for the deficiency of the three ratio method and
improves the accuracy of transformer fault diagnosis. The research results have important theo-
retical value and practical value of engineering. It can be popularized vigorously and bring great
economic benefits to the power system and the society.
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) FH AR [ 2% 1 Fh A iR S AR 43 BT (Dissolved Gases Analysis, DGA)FHI Wi A% 5 88 #f5, Sl 24 A5
& NS AR A SR R BT VE (1] B B SRR T R AR TR A AV ARV R R A, I A TR R
AT MR Z R . B PR TR 52 1B Tl s R A 8 = LU 7, IR TV
e, ZETTIZMINA, N R I AR A MO R AR R T EEAEA 2],

S HEE RIS WS R — OEE R ES A SR A TR S Y o O RS R AR SR
Hr AT S ) (GB1T7252-1987) /b \ANGfidh, Bl ISAT 450 AR 8 DL R Sl e, 268 gt 1
I = AR N T7 3, A AR I 7 VR4S 21 1 i — 2B 5835 , 1€ 2001 4EX 3N HEAT 71217 8(GB1T7252-2001),
WIS T Z 1 sk b 1) 52 A B SR T i (BT S I N0 i oA 011 YRR S LR AR I A 45 R
(R WThRAE 3]

A T AR e 45 AH [F] W S A SRR A A — B RE S, A S T KBRS . H K
B R AR B SR AR e 28 A0 S 1) & LR TR £ 2GR, I 52 m REEAT NI 3 ERE AR &
Z AN AR 0,5 B SRS R G TR R AR [4] [5] [6] [ 7] I X EL 011 G fih e b (1) 4 A1E A 5 4% A i B A0
AT IR A OGRS E 011 i il B R, 2 X DGA SRASEHE R AL A AR 7K

2. WFESEHFANE

N TR AR R AR IS W, ORI 7 VAR LU AR S S R A AN R A Rk, X USCER
B DGA Hifs, 1HHEH DGA Ul = WEHfS, 2T 7028, A CLAEERM9iS )y 012DGA
H i AEI[8] 91 [10] [11], XF DGA HHEHHATEE 731, DGA H¥Etn | fron, BAEERIE i 1 pr.
B SR S IS 10 ul/L, BUES /N AEBUER 02—, HR =M HA ul/L.

R T, gafidhy 012 FIEHRES. B S A SRR B RR I, M — % EdR 25 —%
s, SFAEERAR, WA 1 REIERIE 5 KHEE, WS MRS e e . HAEE S
FEAR R 8 SKHHE, ARSI T A E] 3G A A
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Table 1. Data and fault type of the code 012 (uL/L)
= 1. 012 RADHY BB R AR SR, B (ul/L)

i H, CH,y C,He C,H,4 C,H, PR
1 39 3.8 5.6 69 0 e A
2 102.96 6.62 221 10.24 0.24 R4 8 I
3 117 229 1.5 76.4 0 [l (A 4 2% AL,
4 67 5.1 0.77 3.85 0 KAETH
5 117.8 1.8 2.67 62.8 0 Il A 4 25 24K,
6 1452 5.6 5.6 115.5 0 [l A 4 25 24K,
7 120.4 4 0 78.7 0 il i 4 2 %Ak
8 147.6 8.2 2 1182 0 il i 4 2 %Ak

pL/L

Figure 1. Data of the code 012
B 1. 012 4REZHO KR
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W2 =R, EXNER A G E AR 5 28R 8, AT E )R E0 L2 B AR R 1T i AL
e

PAE AR DR WA AR I 3 A A B Iy, 7 A AR A O R 6 DR R A P SR AR A 2 R AR S ko BT
AR s 48 5 2 [ ol g O DA — 2 0 3 50— SR Bt IR, R AR AR AT S B R A A s R ek
By AFEE SR R B, AR IS RO, RBUVEZE A SR T DUR TR (5 6 23 #r
TIE AT S R2 I
3. RERBKEFREEN

RERFERFY IR R RCHRER “ A7 o el BN ] Fp 51 R B 0GB, AT
DTRIER 73 #r < U KOS 52 70 BT S AR U , D oR SR BRI SCIR A2 PP 41 45 PP 91 2 1) B LR 2 [ 12] [13]
XA
X, =(xi(1),xi(2),m,xi(n)) , i=0,1,2,---,m N
ml_inrnkinAOl. (k)+§mlax max A (k)

7(x0 (k),xi(k))= Ay (k)+& maxmax A, (k) v
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FEAl x, 5 x, BT s

IR TR LS M AR AR DR 3R 2 1) R R S 33 (R /N < T 1 AP 5k 2 558 ) P R Dk o S o P2 S A 2 R 3 1) )

y(xo,xi)=%2y(xo (k),x,.(k)),kzo,l,z,'--,n
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MAS SR SRR B BEAT X b, PRI At B R 2 18] PR 086 56 100 BEAT Wb I W, 5 S o
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Table 2. The proportion of fault gases

=2 MEESEMSEE

el H, CH,4 C,Hs CH, C.H,

IR A 0.3820 03113 0.1056 0.1932 0.0079

HpL i A 0.0737 0.3689 0.2174 0.3392 0.0008

i I # 0.1329 0.2437 0.0937 0.5194 0.0103

JRyFS TR H 0.8907 0.0564 0.0412 0.0117 0.0001

(S GEl 0.5936 0.1000 0.0254 0.0571 0.2239

9B 0.3941 0.1478 0.0300 0.1965 0.2316

Table 3. Data and fault type of the code 011 (uL/L)
7= 3. 011 SRABEUIE R APEXE, BAI(L/L)

s H, CH, CoHe CH, C>H, et
1 89.3 1.8 0.2 0.7 0.0 JRIFTSCH
2 123.5 2.64 0.56 0.8 0.0 JRIFTSCH
3 213.3 19.8 3.83 5.83 0.0 JRI TS
4 420.0 373 14.9 30.0 0.2 JRIFRTSC
5 700.0 60.0 20.0 40.0 0.0 JRIFR TS
6 1043.2 62 22.7 42.1 0.0 JRIFRTSCH
7 538.3 12.6 8.7 14.1 0.3 JRIFTBC
8 1680.0 0.0 1.8 2.1 0.0 (S G
9 3319.0 36.5 31.5 39.3 0.0 [i5] 4 268 2% 3o
10 565.0 53.0 34.0 47.0 0.0 R I #
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Figure 2. Trend of low temperature overheating fault about code 011 in partial discharge data
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Table 4. Fault diagnosis results of the code 000 used by grey relational analysis
% 4. 4RR5 000 BIEREXEISEREER

[ KR el KR
IR I # 0.8972 ISR G 0.0753
rhL i A 0.4512 (S GEl 0.0958
el 4 0.3146 F I 0.0851

F W 45 RO IS A, 5 SERR IS DUAT .
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= AR L LB TR E s, FEARORAEE R4k DGA i TR 15 B . A3 DGA

JEEREHE Uk, T FIH DGA B AR RIE R, 1BH T RORIEEERITHEL, F T2 DGA $di i) 1
PRI, P ERAS AR R B AR e 15 25 SR P A e R SRIBR RN, Xt B ORIBR P R/ R AT i AR
R s R M O R R SR T . SRR, % TR RE S R = AR AR R, 25 VR TR T R Y
IR SR (R IR BT SEEAT b i, W R SRR A K, BREMAE =, 2B .
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