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Abstract

On the basis of theoretical analysis of various factors affecting the vibration of transformer wind-
ings, the finite element model simulation analysis of the transformer was built by ANSYS. The ef-
fect of different precompression on the natural frequency of winding vibration was verified. The
vibration signal of the transformer tank surface was studied by the on-line monitoring system of
the transformer vibration. The experimental results showed that the vibration of the transformer
windings was concentrated in the fundamental frequency 100 Hz. The amplitude of the funda-
mental frequency was proportional to the square of load current.
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Figure 1. Finite element model of transformer winding (a) high voltage winding (b)
low voltage winding
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Figure 2. Relationship between vibration response and current at dif-
ferent frequency
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Table 1. The relationship between mode frequency of high voltage winding
and pre-compression
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i 71(MPa) RSB (Hz)
6 112
10 125
14 134
18 147
22 152
26 168

Table 2. The relationship between mode frequency of low voltage winding
and pre-compression
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T 71(MPa) B2 (Hz)
6 98
10 105
14 113
18 119
22 125
26 132
sl S pureerig AN TS R Lot

Figure 3. Block diagram of vibration signal acquisition system
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Figure 4. Vibration acceleration signal of transformer winding

4. BERGARDMBERS

)

002




Xk 55

3.3. GREAESTRANEEFEBTR KR T

HAZRGRTT KRG, ALl Rl LA 360 V IEHE B E. KNG Ih e SN 7k i

P VA AR 5 i 2 A7 R i R RSB AR . RO R E (B AR, T DA S B AR B AR Dl 2 BRI LA G AR

AR BT 2N YR B A 10 A2 A B AT LK BE AN [A) 47 8 f it T IR BRI AR . BRI B~ D7 (8 e A

B, 100 Hz A2 AL AR SNIRE BN AL AR, B -T-J7 (A1 100 Hz £2 T MARBNIE B 1) R R W 5 B

Kl 5 HoR B RENIRAE 5 RO R &R, HIEATAS, SERRR R M2y — 2 5 BT B 2.

HH S B0 I 5 SR sl W A A0 B B R P T (B A RAFIIARME SR R, MBS M Hr S5 R — 3. IERUIR
#AA:

»=0.143x10"x+0.145 (6)

4. G5RIE

T I AR AR N AR R AR R TR BN 5 5 m] LA AR e 2% A B Se 2 IR, 1207 ik DL 5 ok 1 2 [H N
HNFF RIS . A BCERIRENE 5 R R IRSN 7 Wik DG . AR Sl ik S 30 AN AR 35 1) 7 v A8 e
ARSI FE AT AL . 122 T 4518

1) EMAR R IME M SRAHIRBE 5 E 4 100 Hz 4, 200 Hz, 300 Hz, 400 Hz kbtB45 5045,
1000 Hz S 40 JL-FN %

2) BRI IR SR e 1 [ AT R, 4 S [ AT SR A L g SRR B i, 2 51 R SR
Fo EXFRTPIRE T Al Re /= AR TR JI KIF 2 BN T7, WG il Ge st 2k Bl 25 i i Ra . DRI, 72
R RIEAT Y, B R AR IR TR A

3) GedHAAHRIE AN A IR T A R R

AR SR 2R B R AT FERR PRI 7T, DN HR IR TE AR R A W 12 W T R SR AL T B AR
AR AIRENE AR AT, SRS S AR 8% ARSI FR 0, DS A8 e 28 4R 3 15 5 % AR
s 45 A 5 SRS TR 1) AR 5 55 g T I 75 R — 2P IR NAR T

1.1495

0149 q
01485 q
0148+ -

= 01475 q

B

¥ gurl y

01465 -

0146 q

01455 q

n_m 1 1 1 1 1
1] 50 1M 150 20 250 30

HiRR

Figure 5. Relationship between vibration amplitude of fundamental fre-
quency and current square value
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