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Online error prediction method of transformer in smart grid
LIN Cong, LIU Qingchan,ZHU Ge, YU Hengjie
(1 Metering center of Yunnan Power Grid Co., Ltd., Kunming 650200, China; 2 Key Laboratory of Green Energy and

Digital Electric Power Measurement, Control and Protection of Yunnan, Kunming 650200, China)

Abstract As an part of the electric energy metering device, the accuracy and reliability of the transformer in operation
are directly related to the fairness and justice of electricity trading. To accurately evaluate the measurement performance
status of the transformer in operation, an attention mechanism is proposed to optimize the Seq2Seq network to predict the
fault status of the transformer. By combining the attention mechanism, Seq2Seq network and two-way short-term memory
network, sequential semantics are mined from the dynamic data of the transformer collected online, and an accurate
analysis model for the online measurement status of the transformer is established. Apply external electric field interference
to the capacitor voltage transformer in operation under laboratory conditions and use the model to conduct error analysis on
the operation data of the transformer after the interference. The test results demonstrate that the proposed method has a
good performance in the aspect of recognition rate in measuring anomaly prediction.

Keywords transformer error; prediction attention mechanism; long and short term memory network ; Seq2Seq network

Vol.44 No.2
Mar. 2025

HIEAAE I e 22 1) — I ) s, HL )
AEF&RE g FiL T R D4 IR BSE T 10 L A9 2 A G FR
Fe N R A B 15 S PR At g T I AR
TF'*"“%"?ikﬁFH“Z BRI TARERE ki
Fr Tl RAIa AT Ja S B 1A 5 5 BHE

ZIEﬂ%#Hf)uﬁﬁ,jE,\XffTiJr%%*%éﬂ,,\imef
fRAtan AL RER Mo L B 5 4 B RO Al DAL DD G

I HE 2023-10-18

1021 HL ) BLRER VR 2 MLFE BER |, X2 47 19 B AR
TR Fi B DR 22 A0

PR BE , [ N AT s 47 AR 22 K 32 B
SR TFB (1) 45 B A I 5 B RS T AE R
B, B EL g DA T B R R R A R 2 4 R S A T
P2, SRAE R ST AL YR (5 FH R A R A v LR
AT L X A O TAE R R, HR LG

EERIN  AREE(1986-), 55, Mg TR, BF5T 7 1) : FLAE T T i 5 8 BB 40U, E-mail : lincong198606@163.com
HEELWB =FFHBRMAEERIIN A (YNKIXM20220176; YNKJXM20220163)



552 1)

ARIE, 55 - T AE L 000 o B R LR 2R Ty B Y 221

S P A L O R T L 32 5k Xk 15 2 A AR ) 2 e A
B4, Gk MERA JERTH 0 3 47 I B IS B iR 25 84K 5
(2) fEia A7 1Y 1a] i b 3 V)b v Tl | SE Bz A7
o B R 5% 22 Y I O R AR SR I
A R [ 22 A ML R AG: I T B, 4 i e [ 7 R Y
EBEZ W ARG R HERR YT T (] B, EAr i R
for B BEUT] J2: Fi 00 22 4z A7 0 AUBS, A, DR e A R
FHZIr 5 .(3) 3 T B 3R 5l 45 T8 RE SV 1Y LR
A AEL I EOA 207 U T AL L vl s A LR
A BB AT AL, A ST 22 S B A FROR T AL A A
T, SR T 74 FEL v PR 23 7 2 IO LAGR A, TR I 2%
I AR TR T AR —RE B R R

AR SCAE P FLRAR 1R 2R A B S Al B i T
— PP B AL LA 51 (Seq2seq ) 19 28 Sk Tt A T
W 7 FL IR R 22 RS i e | AT L]
DA R R S AR ) Jo BV [ AT, AR 252 81
AR S, AT Bl fife A% 45 6 4% 1 A 14y g R 5K
SR XL 1o R S T T 12 o 285 v R o) A S 1o 4% % )
AR AN LA & A AR B OUA B R SUE B s i
G E RN NP A N &S % - < i 1
A I TR 25K G 2 PR 285 0 24 i I [R] 20 KA B R 3¢
A i A ) gt B g v P T N il e A5 LR AR Y
WRZRAS , FF R T A AT P 5 foeJm HEAT 1 R S
56, LA I P 1t 53k ) A 2

1 HHXIfE

1.1 KEHIZIZ ™%
KAGIICIZ M 4% (LSTM ) J&— B G R4 28 o 2%
5 T A R[] 7 47 AR 8 rh R AR 1) [ R A T A
TEFR 22 I 28 R | B 5 ) 41045 8 A4 Ak BLARH T
P 22 ) 24 o AR R T I IR A S ) B A LR
BT A HCAZ I 2% 1 AR i 2 S T L AR IR A
25 28 S5 KB P et | = AN 1 o T e B
SIA B R oTA e, = AT T H T aE 551
A4 IS TT AT TR ) bR v R I A
fith g I 24 76 Ak B[] P 5] £ 8 IRF 2 BURSE R] 25 4 1

W

i AL A, I BT AT A6 A BRI [E]
AR BRI 2 A T 1 A% R A
w3 1 B ZE AE A BRI R = AN T S Rk B il A B
AT AL H. .
1.2 Seq2Seq M & 1EH

Seq2Seq X 45 155 U 1 & — F 416 B 4 22 9 45, T]
DL St Ao B0 270 5000 ) 550 . 8 )9 AL
i BRI B U SO | R R G A U L
ARBHIERY Seq2Seq W L5 AR I £ FE ANA] 1 BT/

P 1 AP AN S B AL — A 2L LSTM /Y f
25 W 45, AL B A B O — A SRR I, o
ABC B i i 2538 40 i S TR A R 7 5
EOS 26 /R ) T 145 5 WX YZ 2 i i 5 30 4 v I )¢
FEETR 1y e ATV 5 i 5 38 20 i i — A B 2 B e
HURAS TR 4 R 38 5 KN ) s 23k 2, SR I 1
(2 38 A N A 38 43 2 — A B2 A L A
S G B 5 3 RS R S 43 AT AR Ol — AN ek T
YEUR .

2 BT MR T B2

2.1 FEEAUE

FE 3BT B o) P 80 B ), 75 20 587 90 v
JUE MRRAE . Y AT 7 9 B8 A 7 RRAE $E BT
AN 1] F b BT A O 2R P RRAE AT SR RN TR B
SRR X AR VT g2 B R TP 5 Th Jn 2 (1
R, AT E AR 5] A LS,
ATIT IR BB X B PP 91 A TR AR B B 5 Y

A B I HLHIA AL 8 98 o MR A A b i K 1)
M B i, 3 R A TR A8 v A 5o 1 FH A
IR A AR g i B B 5 i i B B 22 [) 1) 3k
P2, H A2 H A2 N5 4] 0 DA G I bR 28
FEH B EUE B

TE— P 3 T 1 AL A R 2 B A v R AT 1 5
S R P AR, K L S )
AT AH BTG, DT At — > B0 5 B 1 A 2
AL BT LU 5 T A S5 AT A AE SC R AE B, K

T

Y VA <EOS>

T

T

A B C <EOS>

||—»||—»||—»|1—»|}—»||—»11|—»{|
Y

FT T

zZ

1 Seq2Seq M2 15 B L5 F 1A

Fig. 1  Structure diagram of Seq2Seq network model
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Tab. 1 Comparative experiments of Seq2Seq and Seq2Seq models based on attention mechanisms
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WHEE V() AR 22/ 25 (1) DEEE V() VA 220 22 (1) WA V(®) e AE 22 AR 2 (1)
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AAHABL 177.752 -0.36 177.747 -0.3 177.739 -0.78
Bl {E 59.8714 0.00100222% 59.8435 -0.04659988% 59.881 0.01603437%
BAH{E 57.767 0.06 57.778 0.66 57.76 -0.42
C iR {E 59.992 -0.01383705% 59.9864 -0.00933458% 59.9994 0.01233498%
CHHfL 297.776 0.18 297.777 0.06 297.769 -0.42
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Tab.3 Total error of each point position

(AL PR R 2L XHE
I 20 A M 2.7497x10™
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