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Table 1 Human tissues permittivity and conductivity

HYLAFR MR H$%/ Sm!
Organization Dielectric constant  Electrical conductivity
3L Scalp 1x10° 0.33

Fifit Skull 4x10° 0.02

KM Cerebrum ~ 8x10° 0.05

PE Visceral 1x107 0.03

HAth Other 1x10° 0.10
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Fig.2 1000 kV UHV ordinary tower (left) and compact (right) tower
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Fig.3 Ordinary tower electric field distribution
around the body
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Fig.4 Compact tower electric field distribution
around the body
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Comparative analysis of electric field effects on the human body induced by
ultra high voltage AC transmission line
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!(College of Automation and Electrical Engineering, Lanzhou Jiaotong University, Lanzhou 730070, China)
?(Key Laboratory of Opto-Electronic Technology and Intelligent Control, Lanzhou Jiaotong University,
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ABSTRACT To study the influence of ultra high voltage (UHV) AC transmission line frequency electric field on
the human body, finite element analysis method was used to calculate electric field effect of the simplified human
body model under 1000 kV transmission line. Then, comparative analysis of different towers was carried out to show
the differences in the induced electric field and its distribution in the human body. The results indicated that electric
field around the body is not evenly distributed, and distortion was produced; current density in the small parts of hu-
man body (e.g. the neck and legs) is high; compared with compact transmission lines, normal transmission lines in-
duce smaller current density in the human body; the maximum induced current in the central nervous system is much
smaller than safety limits of 2 mA-m % electric filed strength in the central nervous system under normal transmission
lines is high, but the maximum induced electric field is still less than 20 mV-m ', which is the phosphene threshold
value. Studies demonstrate that induced current and electric field in the human body under UHV AC transmission line
are both less than the reference levels from the International Commission on Non-lonizing Radiation Protection
(ICNIRP) guidelines. The results can not only provide the basis for calculation of electromagnetic exposure of the real
human body, but also provide reference for electromagnetic exposure assessment standard of UHV power transmis-
sion engineering in China.

KEYWORDS Ultra high Voltage (UHV) AC transmission, Frequency electric field, Finite element method, Induced
current density
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