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Research on Predicting the Lifespan of Transformers Using Dissolved Gases Based on Deep
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Abstract: Transformers are important equipment for converting electrical energy in EMU, with the passage of time, the insulation
system of transformers may degrade and fail, with dissolved gas being one of the main factors contributing to such degradation and
failure. Therefore, it is of great significance to predict the lifespan of transformers. By predicting the lifespan of transformers in
EMU, maintenance and replacement plans can be effectively formulated, thereby extending the lifespan of transformers. This paper

explores a dissolved gas prediction model based on deep neural networks.
KRR REMZM%; TEE; SEM; BERUL
Keywords: deep neural networks; transformer; EMU; dissolved gas

DOI: 10.12346/peti.v5i4.8848

13]= W —ARAGE (KK 5 A

HT. T LE S A 0 2h 4080 ik 4000 71, KRB L BN RN BNERE . i AL Had s
SRR AR, SR TSR sz ey VR SCTR ML AR s R, AV
Wedie . (e AL IR RS, TR IR gy L oL e SRR R R RS
25KV AR RS, It s . g o U P ASIERERAIEIECRR, RAIIER,
R e S s g 4 1122 0 4 5 A B o, S LT L T S 90
) ZH 5L NEWA I = i A o

[1]

FECHETE ST IR AISE IO R TR %ﬁ@%ﬁﬁmﬁm%w§ﬁ@ﬁ—¢ﬁ%m@m%%%%
RIS BN ARG A5 DEPRIEL s pnimyfiens . s RACEITRIEBANG . BH2 . 0
PEVECRYSEIR, INMAEICRERRAOGASA. PEUSIAOTE 0 ep e b S0k 40BN A 22
?‘E*ﬂmmﬁ%ﬂﬂﬁ)ﬂzz;g&TP*ﬂ%}ﬂﬁ%{%%ﬁE‘Jﬁ?f*ﬂ&*o E%W%Egmfﬁmm, %}&%%%%AYQ\H%E}:O ‘{/?\{Al]%gi%ﬁ

HH— 28 G R R R, 25 Ol HS, (S
2 HE AT ERH TIERE 25 2 A TR e o BRI AR R R, %
B2 125 P2 PR FUEA i A BRSSO P . WEIEIIOIRIE . SR A

ARSI E . BAORUL, ShEAUE RS A RIEA AR EEAR D, SRR P

(MEEEN ] BREE (1993-) , B, hEIZTEHMA, A8 D0, AR E4uaBsom vy,

103



HAOTRKARIF - F£05%5 - F04H - 202345 12 8

3TERNAMSETENIE

AL EIB AT R S P AR U, Rl T
PR PUITE Rl oM AU XS UR 2 hih
AL BRI RSB INF S R, AR
fiF AR MLER AN o
3.1 Mo FaEK

A IR g G B S AL S W AR IR AR R R
KA, AR CO, A H,O.

st

CH,+ (x+y/4) 0,— xCO,+ (y/2) H,0

3.2 My TSR

e 2 P BUE AR AL G P A DL T IR, AR
BRI B, RERIRAESUA,

[{eecyipi s
CH+ AT —RIHEEZE + B + B + IR + HoA <k
3.3 NI BE AR

AR AR LSRN R AT BEAS N T ARG L B 7R (3 5
SEUSINGR, X SEE IR AE R R Rl KRR OV, R

Uk

oy W

] + AT -k

3.4 2% ih=Z 5

AR R AR A S TR AR — K AR, AEERIGVER T R
IR F=AE Hy

ter T

3H,0+2Fe — Fe,0;+3H,

AR AR LR HE A A SR LB B R b A S8
AR IR AR R B P AR A S S A2 o LAY
PSR e Ar AV ERE, AR AR RARRR, &
SEAh ARSI, RS IE R I T,

A BAROCTHOR, 13RI SR A AN RIS N AR
RSN 1 PR,

P, X T oA e i A a TR, 1 AL T e
Y AR SRR R i A R TR
ARG A S BEAZERY, n] AHIB L TR 4 2 RETHY
RS, T 4 25 1) 7 i 1 T A ) A7 i, B R B 4
L) I S AR IO O S T e e SN T RS
Ey

4 RE B Thm D512 W R B AR 12

TREE A S i sl 28 0 45 S —Fh T I B 27 2T I Bl 28 1 2%
B, T2 TS N B AR o B b A B 4
PIER A, Herh bt ab i AR IR W IR ZEos , it
AR IZAR YRR A R . R MEE R TR 2RI
RMZk, AL RERS ) BB TR TERAIE . HIEAC S 1
F A

Glihdn: Kk ABURE x WU MBS R ho

- h=f(Wx + b)

FER A« BEBEEER N h B R S AR 1o

-r=g(Wh+b)

INZRid . i e/ M AR 5 BB 2 AR F
RN P2

- Loss=L(x, r)

S4B RE T BREE TR B EOC T 248 24K
BIRREE, JFEESEL

- OLoss/OW = oLoss/or * or/ch * oh/OW

- OLoss/0b = dLoss/or * or/ch * oh/ob

- W =W - learning_rate * dLoss/0W

-b=Db - learning_rate * dLoss/0b
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