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Abstract

The transformer itself vibrates and is disturbed by the environment during operation, which can

£, 2022, 10(2): 95-102. DOI: 10.12677/jee.2022.102011


http://www.hanspub.org/journal/jee
https://doi.org/10.12677/jee.2022.102011
https://doi.org/10.12677/jee.2022.102011
http://www.hanspub.org

BRR %

lead to the loosening of the transformer body parts and affect the normal operation of the trans-
former. The analysis of transformer vibration and damping research is currently receiving a lot of
attention. In this paper, magnetorheological dampers are applied to transformer damping to de-
sign a semi-active damping system for transformers and MRD control algorithm to compare and
analyze the damping of transformer vibration acceleration under the action of internal and exter-
nal excitation with different control algorithms. The simulation results show that under different
excitation, compared with the case without control, the switching control can reduce the vibration
acceleration by 26%, and the improved fuzzy switching control can reduce the vibration accelera-
tion by 17% based on the switching control.
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Figure 1. Transformer structural vibration model
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Table 1. Transformer parameters
F1. EEHFSH

oA 2 HlH L&A
ky 3.063 x 10° N/m
) 8.2449 x 10° Ns/m
m 7.4 x10* kg
ky 3.09 x 10° N/m
¢ 8.2449 x 10° Ns/m
my 5.7 x10* kg

2.2. BiRZEPE B 25R/Y Bouc-Wen 1 H!
Bouc-wen 5% % & (] Wen T 1976 42 H 17, /& — M8 5 AT EUE T B H A8 ) 2 AU (7] R SE AR,

DOI: 10.12677/jee.2022.102011 97 ZER I


https://doi.org/10.12677/jee.2022.102011

BRR %

A BEAR G A FE MRD W08 5 28, AT DURRAT A 4153 B 8 23R I P R e 1 o
A3 MRD i H {172 Bouc-wen 1!, HITFEREXMG) PR,

F=cyx+ky(x—x))+az 3)

Refi: F Oy MRD FiP-ERIBLE 1 o) MRGRASHUILE REG &, WRIEZREL: x Joliis: x, JoIaR
B o AWIEAE : AN AR RN

z=—p|H|z||” - Bl + 4% )
s n RIS R EG p i IR 0 58 BT R E B 0 (IS AR ) e BE TR 1Y AR5 4 9 L R AL
3. T MRD HWEEFFEZRIRAG T
3.1. FEFHEH ARG

IR R GRS MRD A1 EZE 6587 Horb 645 MRD ML el o 42 ) R St 4 - 1250
PEfilES o P B ] G TR AR R AR T a8 W ARG IR BN E 5 55, B T3 515 2 0K 3h HL AL
Zeid IR B it R A2k e . MRD B EAE G (AR A A IS, BEAE SR L . MRD AL
Mo At AR BB AL AR IR A AR, I A% R ES i BAE A IR R Ah 7 b (AR IRER R AR IR 2% (RS (V7%
FIE BN TP s, RIS A% TR FORR AR IR BN B A% 38 B~ Eahiz il a5 v o S - Eshz il 2%
KRR AR IR BN LA MR 08 2 A5 5 e P FL S 153 80 MRD L, FfidE MRD it HL e 7 S8l
AR s 8 A YR AIR o

A= RS AT BRI WA 2 s, MRD A BAE A 45 1R -

TR =
R R AR
an
TH A& e
R
bl R l
GRS

W = o h
<fj>__.gm __{Eﬁi>jrﬁﬁLg A
fess

Figure 2. Semi-active vibration damping system layout
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Figure 3. Block diagram of semi-active vibration damping system structure
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Table 2. Fuzzy rules
= 2. R

NB NS Z PS PB
NB B M Z z z
NS M SM Z z z
Z Z z Z z z
PS V4 V4 Z SM M
PB Z V4 Z M B
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Figure 4. Comparison of vibration acceleration by electromagnetic force
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Figure 5. Comparison of vibration acceleration by seismic wave excitation
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Figure 6. Comparison of vibration acceleration by shock wave excitation
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