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Abstract: The rapid expansion of UHV DC transmission projects, owing to their advantages in long-distance power transmission,
has led to increasingly severe noise issues in converter stations. Converter station noise, characterized by low-frequency
components and low attenuation, poses significant health risks to both on-site personnel and nearby residents, while being
particularly challenging to control during propagation. This study conducted a full-scale measurement of a £800 kV converter station
in Jiangxi. Based on the measured data, a scaled multi-physics coupled acoustic-structural model of the entire converter station was
established in COMSOL Multiphysics. By setting reasonable boundary and initial conditions, the simulation results revealed an
irregular spherical diffusion pattern in the station's overall sound field distribution. = The comparison between simulated and
measured data showed an average error of <5 dB, validating the model's accuracy. Furthermore, by modeling the converter
transformer and predicting its noise emissions at different voltage levels, the results were incorporated into the station-wide noise
prediction model. This enabled analysis of how the converter transformer influences the station's boundary noise under varying
operational voltages. The research results are of significance to the construction of green power grid and the prediction and analysis

of converter station noise.
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Fig. 1 Measuring points arrangement of converter transformer
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Table 1  Average effective sound pressure level of converter

transformer
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Fig. 2 AC filter measuring points arrangement
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Table 2 Average effective sound pressure level of AC filter
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Fig. 4 DC filter measuring points arrangement
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Table 3 Average effective sound pressure level of DC filter
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Fig. 5 Step-down transformer noise measurement points

arrangement 1
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Table 4 Average effective sound pressure level of

step-down transformer
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Fig. 8 Overall distribution of sound pressure level of

converter station
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Fig. 9 Plane distribution of sound pressure level of converter
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Fig. 10 Multi-sectional diagram of sound pressure level of

converter station

B BRI R FERRE, FiEiR
Ao PRSI ) X AR TR AE R AR A, O
JTIXHK,  BIiii A i de AT E A B . %A B A
Wz, FIRERUR, T HIRAL R AR i A,
B3 75 37 S AN KRN B BRI BRI A o kT
5 ELAE IR IR T PR A7 0T g A s, e
IR s 4 DB B 32 T 2B 3 ) o g 18 %5

R B2 | I S 7S T B R N AR 47
PR HAT R b, R LA R A 11 P

= S|
50 o {iiTui

S /dB

T T T T T r
1 2 3 4 5 6
pIDES

1M R AR A ERXTEE
Fig. 11 Comparison of sound pressure level at plant boundary

measuring point of converter station

WRAE ) 5 S 7 s 2 K0 5 14 11 S
2R ok EE TR, 07 SO 5 S D B B AR —
Bl PR 5 SE BRSSP iR
Z<5dB, Bl T L et 7 3 U ORI
B

4 BRTREZN I

i 78 3l A W P K P S T S U P A R
SR, 77 I I I R T AR A ERALL, S 24T
AN [7) B, e 58 20 1) 00 3 AR T 25 e 7 X 4 U i e 75 TR
F20 . A H COMSOL Multiphysics % # i 25 T 2% 32
ATEEAS, EEAANEE 120 13 Fi, AR R A
Bl v Ee 2 U S 58 R VLG J2 KR o

B 12 SR R GReHIEIR

Fig. 13 Modeling of iron cores and windings

13 HmaE E B E SR
Fig. 13 Converter transformer simulation model

WIER % B, Widn. st T2y
PG, VI RFENE, @i E, AR
S5 2% A I AR e A R 7S AT TN, L R SR )
W% E FUE 303.1k V. 0.8 {54515 B & 242.5kV .
0.9 {5451 5E FE 272.8kV. 1.1 f545E HLE 333.4kV.
1.2 f5%05€ LI 363.7kV, TZE RUR 5 Fiow.



Fag, &

+800 KV #rifish 2 W ELA#E -G 48 RS YR A 1 @ L 5 1

®5 BMREERETRREFROEFERTMER
Table 5 Prediction results of sound pressure level of

converter transformer at different voltage levels
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