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Comparative study on electromagnetic exposure of adults and minors from 1 000 kV

ultra-high voltage AC transmission power lines

LI Linjie LU Mai
(Key Laboratory of Opto-Electronic Technology and Intelligent Control, Lanzhou Jiaotong University,
Ministry of Education, Lanzhou 730070, China)

ABSTRACT Human body models of adults and minors were established, and Comsol simulation software was
used to calculate and analyze the magnetic field effects of ultra-high voltage (UHV) AC transmission lines on adults
and minors. Calculation results were compared with the guidelines established by the International Commission on
Non-Ionizing Radiation Protection (ICNIRP). The results showed similar circular-shaped distributions of magnetic
induction intensity in the bodies of both adults and minors as well as in the surrounding air. The magnitude of the
magnetic induction intensity generated by the UHV transmission lines on the head was greater for adults than for
minors. In terms of the induced electric field strength, the maximum value presented at the top of the scalp, with

values of 0.251 and 0.163 mV/m for adults and minors, respectively. Comparison of the calculation results with the
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ICNIRP guidelines demonstrates that the magnitude of the magnetic induction intensity is within the limits of the

ICNIRP guidelines for both occupational and general public exposure. Electromagnetic exposure from UHV

transmission lines is safe for adults and minors.

KEYWORDS Ultra-high voltage AC, Adult, Minor, Magnetic field effect, Safety
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Fig.3 Comparison of magnetic induction intensity distribution around human body in standing posture: (a) adult; (b) minor
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Fig.4 Field distribution comparison: (a) the magnetic induction; (b) the induced electric field strength
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Fig. 5 Comparison of brain tissue field distribution in standing posture : (a) the magnetic induction;
(b) the induced electric field strength
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Table 1 Maximum magnetic induction and induced electric field strength of human head tissues in standing posture
L R TR N TR F, 377 548
Head Model Magnetic induction/ uT  Electric field strength / mV-m™
B AN Adult 12.794 0.251
Scalp A BAE N\ Minor 12.724 0.163
HH 7% ¥ 43 b Percentage difference / % 0.54 35.05
Pl BAFE N Adult 12.793 0.178
Skull AR A\ Minor 12.723 0.131
AHZE H 47 LE Percentage difference / % 0.54 26.41
i 2H 23 AN Adult 12.791 0.167
Brain tissue A A A Minor 12.722 0.122
AHZE H 47 LE Percentage difference / % 0.53 26.94
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Fig.6 Comparison of human body magnetic intensity distribution in sitting posture: (a) adult; (b) minor
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Fig.7 Comparisonin of brain tissue field distribution in sitting posture: (a) the magnetic induction;
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Fig.8 Comparison of magnetic induction intensity distribution around human body in lying posture: (a) adult; (b) minor
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(b) the induced electric field strength
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Table 2 Maximum magnetic induction and induced electric field strength of human tissues
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