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A fault diagnosis method based on dynamic multimodal fusion for
power transformer

ZHANG Ruoquan', RAN Huijuan', XIE Jun', TANG Kaiming’

(1. Department of Electric Engineering, North China Electric Power University, Baoding 071003, China;
2. Yantai Power Supply Company, State Gird Shandong Electric Power Co., Ltd., Yantai 264001, China)

Abstract: In order to adapt to different on-site monitoring conditions, make full use of multimodal monitoring information,
and improve the flexibility and accuracy of transformer fault diagnosis methods, a fault diagnosis method of power
transformer based on dynamic multimodal fusion was proposed in this paper. The method introduced a dynamic fusion
strategy, which firstly constructed a layer of modal selection network that can autonomously screen the input monitoring
information and dynamically select the diagnostic modes to adapt to the different monitoring conditions on site. Secondly, it
established corresponding diagnostic models for different input modes, and adopted the corresponding fusion method to
diagnose under the non-single modal conditions for achieving the full utilization of the monitoring information of each
modality. Finally, actual cases collected from multiple municipal bureaus were used for verification. The results show that
the method proposed in this paper can effectively improve the flexibility and accuracy of transformer fault diagnosis results,

and can be adapted to different monitoring conditions on site. Compared with other methods, the recognition accuracy of

this method is higher, up to 97.33%, and the false alarm rate and missed alarm rate are the lowest.
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multimodal information
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Fig.1 Comparison of infrared images before and
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after processing
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Fig.2 Comparison of partial discharge signals before and

after processing
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Fig.3 Example diagram of dynamic multimodal fusion

A3 il S % 389 9 B T 1) 8 R I R AR Y
T &% R AT A 0] e AL A, 4k 4 Ik il
A R A1E 1) 4y SO, SR T A T 5

£ B AR T 5% W R AR A U2 22 R K R AE
R 7 VAR E X K, AN 5 S B, W] D-S UE 4
F RO 0 o A AS B AT VLSRRl A iz W, g B
N ERECSE I

(DA Z 5 E R, (DO iR

Sm(4)=1

m(g)=0 @
0<m(A)<1



110 A2 R

2025,58(5)

(D0 N IRFIHERE 4 Fg IR AHE S 72 .
ST REL (D PR .
Bel(4) = > m,(B) (5

BCA

RGO H,BHANIIAE T4,
GOl sRex %, =X (6) Fras o
pl(4) =1 - Bel(4) (6)
(DOD-SUEFEF IR A B E R =X (7D FiorR .
(m@ - Om,)(A) =K' > [ m(4)D

A N-N4, =4 1<i<
K DHF K NIRRT
22 HIBBRSHEMIEISHSE

7 1& B I3 A 5] 1 500 B A% D, AR S AR
3 P o AN [R) N 2% A 1R V2 W SR S

TR 1= TR B B A 4B R A Xof AR I L 11 Ao
RE 1 FEAN AR AE B — W] FH R I A, B = H s
o3 BRI & B A& AR AT 2 W

TEMEG 2 A7 1E ST HOE S BUBR SR I, DA £
TR 9 3, 5 R 0 R A B A AR —
RS SRk SR 77 725 AR = 12 T v A 28 45 i £
Tl O R 2R U R PR I | 2 A R Sy
I FH B AS BE A HEAT 2 T

TG 3 F s ok Ok HLJG S i SR EGR A b &
175 2, 78 40 R B AR 1) ) LR S K il et L R
T B R AR AL A TS 2 W g S 4 A AR
PR B R 90 i H R P E B B e mh A AT 2 W, 45 B
LR

BT B2 2 A BlA (1728 e 2% W R 12 T 5 v
AR 4 FTos .

BRI GRFRUT

B2 B AL B, 6 B ST AR B AT 4y
FACH, LIz 4t [y s B HE i i o oA R s R SR A Dy
MR, F BB A SR 43 B B 28 BN R AR TS AR 25
SR Ji 4 RO S D R T 5 11 5 Sz B 0 B8 O 5 o %
IE 7] 20 22 15 25 a0 g B i) [5) 20 14, I3 AN R I 25 75
SR 73 H R 24 5 R

B B R RN G, RS B NI
SRl 14, 1113 M2 GoofE NS — ik 5, I8
Ik B N R AIE VR 3 % one-hot AL .

B R RN G, B LR [ N A
TR A SRS IR AL , 3% B B ) I 2R AR S R AR
N Rl R AT I 2R, AF 88 g e SR AT MR
ZWr.

( Z A5 B AT )\ € EZ SR ERTE )
D
<
A
"~ XDGASGRITE A it
]13 L. B @
TR E A hIo0-S0H PRPDIA ) ) O
: L AN | (SR J |
. F wre ) (ConeEnrm | Gt e nesa
S HdhE T H : AHEAE B E) : BAEA AL
e (DIR) (oG] PD ]
FUESRGALLINES I AR IR |

i 1 i 16 5%
P [ EIERRER]
14~ 10min S i
semntgonss| [l Y8
IRBHLSIH:
1/4~/min i

AL
-

| TS
v
—*’;_“..gh_)—; mzoh) | Rz )| (REChD

\ 14
B4 ETHSSESHMENEESRWMIEISH AR

Fig.4 Transformer fault diagnosis methodology flow
based on dynamic multimodal fusion
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Fig.5 The probability of correct activation for each strategy
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Fig.9 Comparison of failure misjudgment rate
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