ELF TAXIH B4 3¢ olx] oHM7|Z0ll &t o

A Study on Characteristics and Safety Criteria for Human Body in
ELF Electric and Magnetic Fields

A
Doo-Hyun Kim - Sang-Chul Kim

ABSTRACT

This paper presents a study on the characteristics and safety criteria for /human body in ELF
(Extremely Low Frequency : 50~60Hz) electric and magnetic fields.

Many researches for ELF electric and magnetic fields, which are developed in the past, are studied
and analyzed in this paper. In order to estabilish the safety criteria for human body in the field, the field
intensity, induced current and voltage are calculated by the electrostatic field approach which is far
simpler than the electromagnetic field one based on Maxwell equation. The method is applied to the 345
KV transmission line system in operation and 765 KV system under consideration. According to the
results, the maximum value of field intensity, 6.8627KV/m, is evaluated at the location which is 14m
away from transmission line.

As the safety criteria value by the abroad researches asserting that the human can detect the induced
current in 6KV/m and above, 5KV/m and 7KV/m are recommended at residence area and nonresidence

area, respectively.
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Table 3 Electric and magnetic fields intensity and induced current and voltage at ground level under the
345 transmission line

A2 ol FARAA | #HAH A A A 5 AHA FEARF Nt
= [(KV/m] [KV/m] [Gauss] [Gauss] [pA] [KV]

0 1.0 6. 0457 . 4657 . 1905E-04 . 1885E-04 105. 7759 2. 8058

1 1.0 5.9270 .5434 . 1936E-04 . 1845E-04 103. 6983 2.7507

2 1.0 5.5938 L7041 . 2019E-04 .1734E-04 97. 8693 2. 5961

3 1.0 5.1100 . 8601 . 2123E-04 .1573E-04 89. 4046 2. 3715

4 1.0 4. 5686 L9779 . 2220E-04 . 1395E-04 79. 9322 2.1203

3 1.0 4.0823 1.0534 . 2291E-04 .1236E-04 71. 4245 1. 8946

6 1.0 3.7731 1.0935 L 2327E-04 .1137E-04 66. 0150 1.7511

7 1.0 3.7402 1.1052 .2321E-04 . 1129E-04 65. 4887 1.7358

8 1.0 4.0058 1.0907 . 2269E-04 . 1219E-04 70. 0356 1. 8591

9 1.0 4.5026 1.0454 . 2166E-04 .1383E-04 78.7778 2. 0896
10 1.0 5.1217 . 9600 . 2005E-04 . 1587E-04 89. 6086 2.3769
11 1.0 5. 7539 . 8251 . 1785E-04 .1795E-04 100. 6696 2. 6703
12 1.0 6. 3026 .6392 .1511E-04 .1975E-04 100. 2705 2.9250
13 1.0 6. 6892 L4172 .1196E-04 . 2098E-04 117. 0340 3.1044
14 1.0 6. 8627 L2118 .8691E-05 . 2147E-04 120. 0691 3.1849
15 1.0 6. 8095 . 2035 .5704E-05 . 2118E-04 119.1392 3.1603
16 1.0 6. 5541 . 3532 . 3611E-05 . 2019E-04 114. 6704 3.0417
17 1.0 6.1471 L4782 . 3229E-05 .1871E-04 107. 5489 2.8528
18 1.0 5. 6480 . 5501 .4075E-05 . 1695E-04 98. 8166 2.6212
19 1.0 5.1106 . 5737 . 5023E-05 . 1512E-04 89. 4146 2. 3718
20 1.0 4.5754 . 5616 . 5720E-05 . 1334E-04 80. 0510 2.1234
21 1.0 4. 0684 . 5270 . 6139E-05 . 1170E-04 71.1815 1. 8862
22 1.0 3.6038 . 4808 . 6330E-05 . 1023E-04 63. 0529 1. 6725
23 1.0 3.1872 . 4305 . 6354E-05 .8936E-05 55. 7630 1.4792
24 1.0 2. 8187 . 3807 .6261E-05 . 7818E-05 49, 3165 1. 3082
25 1.0 2.4957 . 3340 .6093E-05 . 6856E-05 43. 6652 1. 1583
26 1.0 2.2140 . 2918 . 5878E-05 . 6030E-05 38. 7359 1. 0275
27 1.0 1. 9688 . 2544 . 5637E-05 .5321E-05 34. 4468 . 9137
28 1.0 1. 7557 .2218 . 5384E-05 .4713E-05 30. 7171 . 8148
29 1.0 1.5702 .1934 . 5129E-05 .4190E-05 27.4717 . 7287
30 1.0 1. 4085 . 1689 .4878E-05 . 3739E-05 24. 6435 . 6537
31 1.0 1.2674 . 1479 .4634E-05 . 3349E-05 22.1736 . 5882
32 1.0 1.1438 . 1297 . 4401E-05 . 3009E-05 20.0113 . 5308
33 1.0 1. 0353 L1141 .4179E-05 . 2714E-05 18.1130 . 4805
34 1.0 . 9397 . 1007 . 3969E-05 . 2455E-05 16. 4418 . 4361
35 1.0 . 8554 . 0891 .3771E-05 . 2228E-05 14. 9660 . 3970
36 1.0 . 7807 L0791 . 3586E-05 . 2028E-05 13. 6539 . 3623
37 1.0 L7143 . 0703 .3411E-05 . 1851E-05 12. 4978 . 3315
38 1.0 . 6552 . 0628 . 3247E-05 . 1694E-05 11. 4635 . 3041
39 1.0 . 6024 . 0562 . 3094E-05 . 1555E-05 10.5393 . 2796
40 1.0 . 5551 . 0504 . 2950E-05 . 1430E-05 9.7114 . 2576
41 1.0 .5126 . 0454 . 2815E-05 .1318E-05 8. 9676 . 2379
42 1.0 L4743 . 0409 . 2689E-05 .1218E-05 8.2977 . 2201
43 1.0 . 4397 . 0370 . 25T0E-05 .1128E-05 7. 6929 . 2041
44 1.0 . 4084 . 0335 . 2459E-05 . 1046E-04 7.1455 . 1895
45 1.0 . 3800 . 0304 . 2354E-05 . 9722E-06 6. 6488 . 1764
46 1.0 . 3542 L0277 . 2256 E-05 . 9052E-06 6.1972 L1644
47 1.0 . 3307 . 0253 . 2163E-05 . 8443E-06 5. 7857 L1535
48 1.0 . 3092 . 0231 . 2076E-05 . 1887E-06 5.4100 . 1435
49 1.0 . 2896 L0212 . 1994E-05 . 7379E-06 5. 0662 L1344
50 1.0 L2716 . 0194 . 1916E-05 . 6915E-06 4, 7511 . 1260
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