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Fig.1 Schematic diagram of converter transformer
no-load noise characteristics
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Table 1 Power quality analyzer parameters
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Table 2 Capacitive microphone parameters
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Fig.2 Distribution of microphone measuring points
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Fig.3 Time domain of phase A grid-side voltage of pole 1
high-voltage YY-connected converter transformer
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Fig.4 Time domain of phase A grid-side current of pole 1
high-voltage YY-connected converter transformer
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Fig.5 Frequency domain of phase A grid-side voltage of
pole 1 high-voltage YY-connected converter transformer
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Fig.6 Frequency domain of phase A grid-side current of
pole 1 high-voltage YY-connected converter transformer

DABEBE Ny 3, I B IR AE AR, i EEEA 5 IR
711 UOR 13 YO, Horb 5 Ui i R sk B
1 1.06%, 7 U IR B 5 FE P 1Y 0.55%; 8 3t 28 &
o MR R R R, SR TR TR A
13 YRS I R A A o, AR F R /N, o 5 R
P REE BLUE Y 20%, 7 YGRS B RCE L B
W 14%.,

R 45 7 A8 1 2 M 75 R P BE e A ml i, 24
FEHAAAE 5 URA 7 YR IR, 460 300 A8 FE 4 1) 4 i

75 OB 2 fFE 100, 200, 300, 400, 500, 700 Hz fiY
R . BT 700 Hz A5 5 540 1Y e 75 32 2
7 UV U A A A=, 5 R F T A R D R R A
YEF 7 A A e 7 AH L3 /D, [RTIE 700 Hz (25 10 s
A LLZZWE AT . R R AELE 5 R T Y I
e 728 He i 1Y) £ 280 MR A 2 AR 100, 200, 300,
400, 500, 700 Hz HY 453 1 43, 10 7 YOEIEA 5%
AR, K 700 Hz (157208 75 0] DA Z AN T, ik
TE B 5% 45 i 7228 T e 1) W A f, LR 2455 18 500 Hz
J 500 Hz AT B85 )43, A A3 38 B 4 5% 38
I, FTLLZZ AT
32 HMRTESRTHRERME

B — A i il 1 AR )RR, TR L 20%,
AL DL A 4 AR T A 7 A e R o R oS 3
P DR 1 AN [R5 2 5 Y 6 & R i AR
Al RS S5 IR K 7 R

T

/

100 ¢
80
60
40

AR 2 /dB

201

200
300

ﬁ%/HZ 400

500

B 7 F— bR EESREEIE
Fig.7 Noise spectrum of the converter transformers
at the first station
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Table 3 Condition setting of simulation boundary
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Fig.8 Magnetic flux density spectrum at a certain point of
the iron core column under different loading conditions
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Fig.9 Magnetic flux distribution of iron
core under power frequency
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Fig.10 Magnetic flux distribution of iron core under
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Fig.14 The frequency of electromagnetic force
generated by current harmonics
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Table 4 Converter transformer parameters
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Fig.17 Characteristics of noise variation with load current
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Noise characteristics and prediction methods of operating converter transformers

HE Guoyang', JI Shengchang', ZHU Lingyu', ZHANG Fan', SONG Dexin', WANG Lyu™’

(1. Xi'an Jiaotong University (State Key Laboratory of Electrical Insulation and Power Equipment), Xi'an 710049, China;
2. Electric Power Research Institute of State Grid Shaanxi Electric Power Co., Ltd., Xi'an 710199, China;
3. State Grid (Xi'an) Environmental Protection Technique Center Co., Ltd., Xi'an 710100, China)
Abstract: Due to the presence of harmonics, the noise characteristics of converter transformers differ significantly from those
of ordinary transformers. Currently, the mechanism through which harmonics affect noise is not clearly understood,
necessitating research on their influence patterns in converter stations. To this end, a monitoring system for converter
transformer operating conditions and radiated noise is developed. Through theoretical research, simulation analysis, and noise
monitoring data analysis, the characteristics of converter transformer noise under no-load and loaded conditions are
summarized. Based on noise data from converter transformers under various load conditions, the noise variation patterns of
converter transformers under different loads are elucidated, from which a noise prediction method for converter transformers is
derived. The research results indicate that, compared to ordinary transformer noise, the noise of converter transformers under
specific load conditions is concentrated mainly at higher frequencies. The high-frequency components of converter transformer
no-load noise are primarily generated by the nonlinearity of the core magnetization process and have little correlation with
voltage harmonics. The high-frequency components of converter transformer loaded noise are strongly related to current
harmonics. Due to the human ear's greater sensitivity to high-frequency noise and the modal characteristics of converter
transformers, the A-weighted sound pressure level of 400 Hz noise is the highest and varies significantly and positively with
current changes. The A-weighted sound pressure levels of noise at other frequencies show insignificant changes. Based on this
characteristic, the derived noise prediction formula has an average error of 0.23 dB, effectively predicting converter transformer
noise. The research findings provide guidance for converter transformer noise testing and offer a method for noise prediction of
operating converter transformers.

Keywords: converter transformer; harmonics; finite element analysis; no-load noise; load noise; noise prediction
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