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Theoretical calculation and application on electromagnetic radiation safety protection distance of communication base
station LI Gang',LI Shengfu',WANG Lei, LI Pengfei', QIAO Hao'.(1.No.216 Geological Party of China
National Nuclear Corporation , Urumqi Xinjiang 830011; 2. Urumqi Branch of China Mobile Communications
Group Xinjiang Co.,Ltd.,Urumqi Xinjiang 830063)

Abstract: In order to determine the electromagnetic radiation level generated by fifth generation mobile
networks (5G) base station during the operation period, the safety protection distance of 5G base station
electromagnetic radiation was calculated according to the methods of “Guidline on management of radioactive
environmental protection electromagnetic radiation monitoring instruments and methods” (HJ/T 10.2-1996) yand the
calculating data was compared with actual monitoring data. According to theoretical calculations, the protection
distance of the 5G base station was about 41.1 m,and the vertical protection distance was about 6.5 m. The actual
monitoring results showed that under the condition of constant vertical distance, the electromagnetic radiation intensity
of the 5G base station increased to a peak value at first then decreases with the increase of horizontal distance, reaching
a maximum value at horizontal distance of about 40.0 m. When the horizontal distance was fixed,the electromagnetic
radiation intensity was gradually attenuates with the increase of vertical distance,and the attenuation amplitude was
greater near the high value area of electromagnetic radiation intensity. The measured value of electromagnetic
radiation intensity of the 5G base station was lower than theoretical calculation value,and the exceeding range of the
electromagnetic radiation intensity was smaller than the theoretical calculation result, resulting in a small impact of
electromagnetic radiation on the environment.
5G base station; safety protection distance; electromagnetic radiation; environmental impact;
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Fig.1 Communication base station radiation model
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Table 1 Basic parameters of typical 5G base stations in Urumaqi
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Fig.2 Electromagnetic radiation monitoring points of base

station A
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Fig.3 Variation of electromagnetic radiation intensity with
horizontal distance
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Fig.4 Electromagnetic radiation monitoring points of base
station B
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monitoring points of base station B
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