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Study on the Vibration and Noise Characteristics of the Iron Core in Ultra-high
Voltage Shunt Reactor
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Abstract: The iron core in UHV shunt reactor possesses a characteristic structure that the core cake and air gap pads al-
ternately are stacked into a structure, thus the operation of its vibration intensity is far more than the same voltage level of
the transformer, and problems such as vibration is prone to exceed the standard may occur. The existing calculation
methods for UHV shunt reactor core vibration characteristics can not be accurately characterized. Thereby, aiming to
study the core vibration mechanism and noise generated by one UHV shunt reactor, this paper combines the magnet-
ic-structural-acoustic multi-field coupling analysis, simulates and calculates the Maxwell force and magnetostrictive force
on the core, then calculates the noise generated by the vibration of the reactor by using the results of the structural field as
a load excitation after the fast Fourier transform, and analyzes the magnetostrictive force and Maxwell force on the vibra-
tion of the reactor individually. The effects of magnetostrictive force and Maxwell’s force on reactor core vibration are
analyzed separately. The results show that the vibration in the middle of the reactor core side yoke is the most intense
during the reactor operation, and the noise generated around the reactor is the largest. Comparison of Maxwell’s force and
magnetostrictive force on the vibration of the reactor core reveals that the vibration of the core is smaller than that without
considering the magnetostrictive force, which proves that the two forces affecting the vibration of the reactor core have a
mutual attenuation effect.
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Fig.1 Schematic diagram of the internal structure of

an UHV shunt reactor
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Fig.4 Schematic diagram of the reactor model

R RpRSIFER DTS S5

Table 1 Parameters of EHV shunt reactors

24 oy

B fiHz 50

HE 2 H/MVA 320

B HLR/AV 1100/ /3
RIE FLIRLA 503.9

T 5 (kg m3) 7650
TN Fr 4 B /M Pa 1.5%10°
T iAfA LL 0.27
FEEAR A R B0 46 R 5 1.185%10°6
A VAN REAG S8 BE /(A m ™) 1.934x106
BRI (kg m) 2600
S AR /MPa 5.5x10°
SBRIARA L 0.45

JIos B g W R IR Ak i e 2 P oA, W] AT HH
Sy fe K AR DAL AT d o8 SR R Ak, I 8
P BB RS AP 6(b) T, o SRERRTRE 270 3 A P
NG A R T T

IR AR R 6(b) AT, (EBREAE K
bR A T DX SR Rl A R R 1, A
HAEN; 255 PO LT R PR 00 X 35 25 i e
W, AHEAE, 5B 6@)fiss B o miEeT.
32 W-HHRREE NIER

Hi 1.2 F5EREIREHLEL A AT A0, AHAEPIANER
OO L R 2 e 6 07 AR G T R
K7 Frow,  JRFESIBOR BT AT AR SRR D S A
(S

22 i T SRS 4 TR R R TS 2
BUr GRS — AN B A N B IR B AL A AT
W 7 B e 8 fis.



B W, TRARAS, SR, S REm R JFBCE YIS B R B KO R AR T 729
R 7T
| T 1.6
l _— e = 1.4
| &owmits | ] - s
1.0
0.8
0.6
e 0.4
5 i 0 B e o B = — 0.2
; v3.37x10°°
B Z RS A, o TR ) A ‘
5 (PSRRI
1 RN i e g B ALY
f:T — t FIER S Y %
y ) i 30; 4 i ;1' ‘ ] A\
: i [ 4
V =i Yoy A
% = = b
V? S Y. ¥ ¥
4 —r W H
: L i !
(b s 2 b i A2 i i t i’ e ;"
l. T T # x_Y-! "
EECREE Tl ' — e ;
I it i fi t
) Gt e
NI, S S s S A

KS W-2iK-mERE i a Tt R
Fig.5 Flow chart of the magnetic-structural-acoustic coupling

field coupling calculation
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Fig.16 Outfield sound pressure level distribution
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