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Abstract

HVDC converter station consists of a number of equipment such as converter transformer, ac filter,

thyristor valve and so on. They can be acoustic noise sources. In this paper, we analyzed the

simulation results of the outdoor acoustic noise for HVDC converter station. It shows that maximum

noise level in boundary of HVDC converter station exceeds regulation value. The main factors in

generating maximum noise level are ac filter and converter transformer. Then we applied some
soundproof countermeasures in HVDC converter station. Shielding wall is enough to reduce

transformer noise level but not enough to reduce ac filter noise level. In case of ac filter, soundproof
building is effective in satisfying noise level regulation in boundary of HVDC converter station. In

addition, we also studied effects of season, soundproof woods, ground.
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Fig. 1. Environment Noise Analysis Flow Chart
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Fig. 2. Simplified shape of the symmetrical
breathing mode of a reactor winding
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Table 1. Correction value for Noise Source

Octave-band Center
Description Frequency ([Hz])
63 |125]250|500| 1k | 2k | 4k | 8k
i 5171122 |-4|-9|-14|-21
g A | 11]12|13|13[10] 8 | 5
Wy Wzr] 19116 (1310 | 7
A7) W7 111121313110 8 | 5

B2 2Ipd 43 54
Table 2. Noise Characteristics of HVDC

Octave-band Center
Total

F ([Hz])
requency / ([dBD)

63 125/250|500] 1k | 2k | 4k | 8k

W7l 981100 95| 95| 89| 84| 79| 72| 104
dH 2l E | 87(88|89(89|86(84|81|76| 95
B Yzbr] 8986|8380 77| 74| 72|70] 92
ek W 771 189/90(91(91(88(86(83|78| 97

Description

= [e}
Sk A XS B gk A9E YER AL Tk
A7IA EE Ag9S e, S o] gl &A%
2 (monopole-source) &= 7} 831t}
E 3 FQAUEB AT

Table 3. Dimension of Building

SITE BUILDING | (oo | (2ol | =
ACZE 106,000 | 42,000 | 10,000
DCoF= 41,000 | 35000 | 10,000

W% 29,000 | 16,000 | 13,000
o] 2 33,000 | 12,000 | 4,000
W7b4A 27k | 5500 | 12,000 | 5000
Mgy 7o 15000 | 11,000 | 7,000
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Table 4. Attenuation on sound-proof foliage

([dB/m])
Att " Octave—band Center
enuation Frequency([Hz])
([dB/ml])
6312512505001k | 2k | 4k | 8k
Agire 0 1.015[.0251.025(.021.02|.015|.015
3.3 X[ miut

ISO 613014 = Aol o3 583 (52 WAt

q2hHE e Zo] st drH1-2l.
—3q—3 at 63Hz
GA,+G,A, —34(1-G,,) —3 at 125Hz

~JGB+G,B, —3a(1-G,) =3 at250Hz (13)
Agrouna = GB,+G,B,—3q(1-G,)—3 at500Hz
Gst+GrDr_3Q(1_Gm)_3 at1kHz
1.5(G,+G,)—3q(1—G,,) —3 at 2kHz
30(hg+h,) .

1714 q=1-———".ifg<0.g=0 (14)

P

A=15+3.0{1—exp(—d,/50) }exp{—0.12(h—5)} (15)
+5.7{1—exp(—2.8x 10~ °a) }exp{—0.09n%}

B =1.5+8.6{1—exp(—d,/50) jexp{—0.00n2} (16)
C =15+14.0{1—exp(—d,/50) Jexp{—0.461} an
D =1.5+5.0{1—exp(—d,/50) jexp{— 0.9} (18)
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Table 5. Regulation for acoustic noise
WEds
WA N ES IR
TAAG, TEA s 50 | 55 | 45
ADF HAEAT, 718 | AFEE |olsk ol 8}| ol F
A o obof] A7) 5 65 | 70 | 55
i R
shau/W /T EA T o] 3}| o] 3} | o] 5}

QA AAIE 9 H A7 Ao A 45[dBAl(CF A7 1
2 7FoR AHgaqch

E 62 Aol A3 G 5 WA S
o £l AAE BT Slole, ) el 82 20
SRR Iglole ol & 5 glse] 28
BIdBAIZ A5 7 2ol A A

%
g A dRds & 5 vk

E 6 Y £ 2IX| AST(dBA)

Table 6. Noise levels of converter station

NE9A(1)

o = #l | #2 | #3 | #4 | #5 | #6
o5 |50.1|55.1|65.2|46.1|51.1|46.1
718 149.7|54.8 651 1459|509 | 45.8

A48 2eA%

€]

A

Ry

(1) #1: W8k o #20 FABA(ES), #3: FA4
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Table 7. Dimension of filter sound barrier

&% @
Hro W o] /A = 9% [mml/&Fv] &
T F5E NRC 0.7 °]%
W] Faed STC 35 °] %4
] ] 71 & | ZFE A ZA07[m]*10[m])
A2 914 -
#2 5 | 7F2x A 2(44[m]x10[m])
E 8 92y =olof M2 F2 x| 22=(dBA)

Table 8. Noise levels for sound barrier height

g A7 =R g
A | g | #2 [ #3 | #4 | 45 | #6 | =Y
o2 [50.1/55.1|65.2[46.1|51.1]46.1
gy |184]448]455/440/50.2] 461 H=10[m]

(o, |184]446]453/440/502|46.1| H=13(m]

48.41445]45.2]44.0]50.2|46.1 | H=15[m]
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Fig. 10. Noise contour for filter sound barrier
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Fig. 11. Modelling of sound proof foliage
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Table 9. Noise Levels for filter sound barrier

HE oS 715914
. H] 1
Az 98 Bl #2 | #3 |4 | #H |
ol 50.1 [55.1 |652 | 46.1 | 51.1 | 46.1
&

497154.8(65.1 (459|509 | 458
| (F3H) | 484|448 | 455 | 44.0 [50.2 | 46.1
3 24 | 484|448 455 (440|472 | 461 N
Heeld AW | 475(433 (453|423 |46.2 439
BQH7] W | 483|434 454 (439 (499 46.1

= 10. ZEf A4S X0 ME FL /X 22
([dBA))
Table 10. Noise Levels of Converter Station

&A1 =k

s
o 2 #1 | #2 | #3 | #4 | #5 | #6
2

50.1]55.1|65.2|46.1|51.1]46.1

ol &
714149.7(54.8(65.1(45.9|50.9|45.8
o] & 141.1/40.8|25.0|38.1{40.6|41.8
A&
_"

40.8|40.4|24.8|37.9]40.4|41.5
wed 24 141.1]40.8]25.0(38.1(37.6(41.8
™ 140.2139.3]24.8|36.4|36.6|39.6
B 141.1140.7|24.9/38.0{40.4|41.8

Y el
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a2 12, HEA A oS 2ot (EEAE MXR))
Fig. 12. Noise contour for filter building
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Fig. 13. Noise contour for sound proof foliage
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