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Transformer protection principle based on the artificial neural network model

LI Gong-hua
(Sichuan Electric Power Design & Consulting CO., LTD, Chengdu 610061, China)

Abstract: According to the approach ability of artificial neural network, a novel transformer protection based on the artificial neural
network model is proposed. Adopting artificial neural network to approach the electromagnetic relation of transformer, building
artificial neural network model to substitute for transformer physical model, identifying internal parameters on line, artificial neural
network model based transformer protection is realized after parameter identification. EMTP simulation results demonstrate that the

proposed method can recognize internal faults within a half cycle of their occurrence, with apparent fault features and less threshold

value. It can discriminate low-level internal faults, without reference to the magnetizing inrush.
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Fig.2 Transformer system identification
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Fig.3 Linear neuron model
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600
400
200
0
-200 .
400 R4 — Yibx
/ == netlffith
ool . . :
0 50 100 150 200
(a) Comparison of netl’s output with real value
10000 o e e e e e = =
8000
6000
4000
—— HEEMSE
2000 =°*= netl MSE
0 1 1 1
0 50 100 150 200

(b) MSE
6 T T 1%0E B HpE

Fig.6 Energization with 1% turn-to-turn fault
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Fig.7 1% turn-to-turn fault during running

T 199 2 5 5 g -5 512 o (R0 AH LR 1) JT RT LA
i, FEAR I g IR W I CRLAR b REI R, XA Rasse),
W2 AR At 5 SE B (A L REE LA, AR s
PR HTBEINY, 9 2% R0 Ay 5 S PR BT W R R 22 52
BAR, TSGR L SE PR AR 2, AT
CAAERf A W A8 e 23 R A TS O o

R 1 LUE H: 2B AMA R HER U5 &
Js 2 PR 7™ AR, RIS /S i K i e st e 1
s T HREW I Wi e it 2R A . AR I s g4k A
AHTA)HCBRINS 3 AN 23% £ MSE {BL RS R T T I M A s
AR A GEAL A FI AL A BT M i e I T
I, EHBEARSCH) 2 A ML) MSE fERR R T T
B, TS HREATC G 1 ALK MSE HAR /),
1 SEBLERRRIE AR, D22 s 3 I A A R T

F 1 FHEITRESTHSEER

Tab.1 Results of diagnosis in some kinds of states
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