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(Development of the Soundproof Enclosure for Power Transformers)
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Abstract

Because of the increase of power demand and expansion of downtown, it is necessary to install the power
transformers at the substation in the residential area. But the public complaints have increased due to the noise
of the power transformers in the substation. A soundproof wall has been employed to the power transformers
in the outdoor substations and a soundproof door, a soundproof shutter and soundproof equipment for wind-path
has been employed to power transformers in the indoor substations in order to isolate sound propagation from
the noise of the power transformers. But the noise reduction results of these methods are not satisfied. In this
study, a soundproof enclosure is developed to effectively isolate sound propagation from the noise of the power
transformers. The performance of the sound attenuation of the developed soundproof enclosure is verified in a
154[kV] transformer. As a result, 15[dB} sound attenuation in 120[Hz] component is achieved by applying the
developed soundproof enclosure to a 154[kV] transformer.
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Table 1. Application technologies of the
55(dBJ(A) low noise transformer
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Fig. 1. Noise propagation of the transformers at
an outdoor substation
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Fig. 2. Noise propagation of the transformers at
an indoor substation
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Fig. 4. Schematic diagram of a soundproof
enclosure
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Table 3. Results of the noise measurement without the soundproof enclosure
394  Ptl(dBD Pt.2([dB]) Pt.3(IdBD Pt4([dBD) Pt.5([dB]) A
2 o)
:{;i ) Lower | Upper | Lower | Upper | Lower | Upper | Lower { Upper | Lower | Upper (?;1‘32})
120 72.5 66.9 70.8 60.6 713 66.1 755 723 75.0 729 35.0
240 746 76.4 69.2 853 82.8 86.1 836 79.2 82.1 72.8 29.5
360 79.7 788 83.9 80.7 815 80.5 76.0 80.7 74.0 771.9 26.3
480 790 729 80.2 721 794 76.3 68.3 721 65.3 770 289
600 735 749 66.7 71.6 71.3 69.7 73.0 71.9 68.1 64.5 30.1
720 67.2 66.1 68.4 71.0 68.6 67.6 70.0 69.0 67.4 75.0 29.8
840 69.5 707 774 76.6 75.0 76.5 71.0 69.2 75.4 64.7 206
960 81.0 72.3 80.9 73.0 78.0 744 70.0 77.3 723 72.2 28.2
1 080 80.2 726 795 76.4 76.0 65.7 685 75.8 755 70.5 219
1200 725 69.9 70.9 70.0 737 745 73.3 56.0 732 72.1 265
1320 63.9 60.7 69.7 70.6 61.6 62.2 67.8 72.7 60.2 675 26.9
1 440 69.8 65.4 71.9 65.0 68.4 70.6 67.3 717 65.0 71.4 264
1 560 65.5 64.5 65.0 61.7 64.2 63.7 59.6 66.1 56.2 497 247
1 680 66.3 69.3 62.6 672 63.3 67.2 617 676 595 54.8 24.1
1 800 59.2 717 57.9 55.0 59.5 63.5 64.6 66.3 69.9 70.9 235
1920 779 726 72.8 80.2 77.3 76.6 68.9 75.8 735 79.5 21.8
Qverall 877 845 88.5 8.7 83.6 83.8 86.2 86.5 8.8 85.5 40.7
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Table 4. Results of the noise measurement with the soundproof enclosure
. jzg’ A priqan) Pt2([dBD) Pt.3([dB)) Pa(aB) | Pes(aB) | T2
T2 ey
([Hz}) Lower | Upper | Lower | Upper | Lower | Upper | Lower | Upper | Lower | Upper | ([dB])
120 58.9 64.9 67.3 67.4 72.0 70.9 52.8 63.9 64.3 66.5 35.0
240 60.6 59.5 60.3 68.8 57.0 64.6 58.9 66.5 56.3 50.5 295
360 64.3 624 64.5 55.4 55.5 63.5 63.0 439 59.5 55.3 26.3
480 429 54.9 53.1 50.7 51.6 39.8 46.2 57.9 41.3 38.2 289
600 479 410 44.0 35.3 46.4 31.2 426 35.4 37.1 39.4 30.1
720 472 429 50.5 455 51.7 31.2 42.3 39.5 388 30.0 29.8
840 50.1 487 46.6 38.1 405 439 453 40.8 435 33.9 29.6
960 515 54.9 529 456 56.1 483 53.4 53.6 486 437 282
1 080 516 417 56.1 50.4 47.5 41.1 525 54.5 49.0 26.5 279
1 200 49.3 39.8 414 40.1 40.3 417 411 41.3 42.2 32.7 265
1 320 437 36.6 44.6 39.0 42.2 41.1 38.7 51.3 38.2 40.6 269
1 440 39.4 325 319 432 42.7 32.7 487 47.4 39.8 32.8 26.4
1 560 36.3 31.0 39.4 378 42.3 409 34.7 427 365 35.9 24.7
1 680 374 26.9 38.3 46.0 33.8 324 40.2 43.3 394 30.9 24.1
1 800 51.3 40.2 36.6 450 451 322 487 44.1 469 440 235
1 920 50.1 50.6 56.0 56.8 477 45.0 58.1 53.8 433 49.9 21.8
Overall 674 68.2 70.3 715 72.4 725 66.3 71.4 66.4 67.1 40.7
(Omni~directional Speaker) 2718 ®H7] 24 E 5 B XSO Qs AZNL
WRel AT, Wety] 483 FA ute) W Table 5. ?:lf:sszteenuation due to the soundproof
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