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Development of Audible Noise Prediction Formulas Applied to HVAC
Transmission Lines Design by Using Genetic Programming

2@ -KPg - HeFEoHaEr
(Kwang-Ho Yang - Gi-Hyun Hwang - June-Ho Park - Jong-Keun Park)

Abstract - Audible noise (AN) produced by corona discharges from high voltage transmission lines is one of the more important
considerations in line design. Therefore, line designers must pre-determine the AN using prediction formulas. This paper presents the
results of applying evolutionary computation techniques using AN data from lines throughout the world to develop new, highly
accurate formulas for predicting the A-weighted AN during heavy rain and stable rain from overhead ac lines. Calculated ANs using
these new formulas and existing formulas are compared with measured data.
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Fig. 1. Calculation of sound pressure levels from each phase
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Table 1. The existing AC Audible Noise formulas (W=3)
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Table 3. Type 1(3-phase) L5 and L50 formulas by GP
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Table 5. Parameters of AC model lines used to verify all prediction formulas

2 SHHE | Hz | =4 |4 Bundle  |Gw. A2 (m) A Lew | Lo

A | A9A= | 4 | Parameter | xz A | Ll | ST

No. A2 Tyve| (v, ) |(G, kV/em)| (P) | N]dam)|San| () [ D1 D2 D3| D4 [ Hi[H2 [ H3[ Ha | (Om | dBA) | dBA)
1_BPA2 1| 525 | 1710 | 3] 21407 [457] - [104] - | - [ - [122] - | - | - | 323 ] 582 | 545
2 Montana 11| 530 | 1460 | 6 | 3407|407 | - |92]152|92 | - |128[223|318] - | 221 | 526 | 49.1
3 Unidentified 1| 765 | 1753 | 3 | 4352|467 ] - |187] - | - | - |162] - | - | - | 321 | 608 | 553
4 KEPCO2 1| 765 | 1481 | 6 | 6]304] 400 | 161 |246|237]22.8]26.4|24.3]40.3[56.3|701| 27.3 | 527 | 481
5 Unidentified 1| 1150 | 1520 | 3 | 7| 407 | 464 | 2.33 |220] - [183] - |168]39.1|518] - | 214 | 600 | 565
6 AEP-1P__IV| 1540 | 1740 | 19308 4a17] - | - | - | - | - |634] - | - | - | 261 | 615 | 550
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Table 6. Deviations and Absolute Errors between Calculated and Measured Levels for Models in Stable Rain
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2 GE Lo | 5504 | +054 | 4994 | +084| 5661 | +131| 4. | +053| 6439 | +789| 57.22 | +222| 222

(1-Phase) 8.63

GPIPL50 | Lsx | 5383 | —062 | 4858 | —0.52| 55.73 | +0.43| 48.22 | +0.12] 5805 | +155| 56.84 | +1.84] 085

423 (dBA) 545 9.1 553 481 56.5 5.0 -
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Tabie 7. Deviations and Absolute Errors between Calculated and Measured Levels for Models in Heavy Rain
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Table A1. Parameters of AC transmission lines used to develop the proposed AN prediction formulas in Type-1
i . Cond.
Configuration VI(;lltnaeg . Gre(lg}iem mf gg;‘a‘:;‘::g: g:vn Line Geometry (m) Clgll‘s:;ﬂ (SLL{..,._ (SII}i'(:.. .
No- Name Type | (V) | oy | ® 1N | dom) [ Sm | @9 | D1 | D2 | D3 D4 |HI |[H2 [H3 [Ha [ DM @) | B
1 PPL i 235 15.30 3 113421000 - |3.84) - - - |13.7116.8| - - 18.27 48.0 455
2 Staby I 400 15.93 3 21317 (450 - 110 - - - [12.0( - - - 28.04 472 427
3 BPAIl 1 525 16.13 3 1 {635 0.00 - |104] - - - 1183] - - - 348 64.0 614
4 BPA3 1 525 16.00 3 313311457 - 10.4) - - - 1122] - - - 323 495 453
5 - m 525 16.40 3 413511457 - 49| - - - 1221164 - - 30.0 55.0 52.9
6 Dixon m 538 15.80 3 31361457 - 114} - - 5721183282 - - 20.1 51.0 47.0
7 - 1 765 20.10 3 41296 |457 1098 |13.7] - |223]| - {183] - |305| - 335 61.8 58.6
8 KEPCO1 O 765 15.17 6 61296 | 400 | 1.61 [24.6(23.7(|22.8|26.4{243(40.3]563|70.1| 22.8 53.0 49.2
9 KEPCOl1 O 765 15.17 6 6296|400 | 1.61 1246|23.7|122.8|26.4124.3{40.3156.3]70.1( 273 528 48.8
10 KEPCO1 O 765 15.17 6 6296 | 40.0 | 1.61 124.6]23.7|22.8126.4|24.3]140.3]1563]70.1| 642 49.6 4.7
11 KEPCO2 O 765 14.81 6 6] 3.04|40.0| 1.61 [24.6(23.7|22.8/26.4}243]40.3|56.3|70.1| 642 ‘513 449
12 KEPCO3 T 765 12.32 6 6| 3.84|400 [ 1.61 [246(23.7]122.8]|26.4124.3|1403[56.3]70.1] 255 52.1 43.0
13 Apple-C I 775 23.03 3 41254457 - 13.7] - - - 1207 - - ~ 345 63.0 61.0
14 KEPCO! 1 783 15.57 6 6 (296 |40.0 | 1.61 (246]23.7122.81264{24.3140.3{563|70.1} 273 534 50.4
15 KEPCO1 1 800 15.87 6 6296400 | 1.61 |24.6(23.7122.8{26.4{24.3140.3{56.3]70.1| 273 53.8 51.6
16 KEPCO2 T 800 15.49 6 613.04)400] 1.61 |24.6123.7]122.8|26.4|23.4]14031563170.1] 273 53.6 51.2
17 GE-8 1 1050 14.80 3 833171389 - [19.8} - - - |19.8] - - - 35.6 57.5 52.5
18 - 1 1100 12.63 3 615591508 - 19.8( - [360] - [222] - [36.6] - 40.7 572 532 °
19 USSR I 1180 19.60 3 81235 - - {245] - - - 18 - - - 38.2 65.0 62.0
20 - 1 1300 12.43 3 81559467 - {198| - - - |21.4} - - - 40.3 58.0 55.3
21 GE-16 1 1450 12.77 3 16} 3.31 | 27.8 - 119.8| - - - |21.4}) - - - 40.3 539 50.8
22 AEP-1P IV 1410 15.90 1 9]3.08 | 41.7 - - - - - |634} - - - 26.1 582 514
23 AEP-IP IV | 1690 19.10 1 913081417 - - - - - |1634] - - - 26.1 64.0 59.7
24 AEP-1P [V [ 1690 19.10 1 913.08 1417 - - - - - [634] - - - 63.7 59.9 56.3
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