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ABSTRACT

In order to evaluate the magnetic field (MF) exposure level in residential areas near high voltage power lines, this
research measured MF levels at 120 sites near high voltage transmission lines in the Busan region, Gwangju region,
Daegu region and Changwon region from July to December, 2005, and compared and analyzed the efficiencies by mea-
suring and applying the MF emission levels of underground cables and high voltage transmission lines. As a result of
the investigation of the MF exposure level by the building usage, the average MF level of 17 locations at schools was
2.44+2.45 mG; that of 10 locations at hospitals 6.21+12.39 mG; that of 76 locations at apartments 2.55+2.98 mG; and
that at kindergartens and infant houses 3.32+4.21 mG. MF exposure was analysed as a function of distance from the
source and the MF levels directly below a source were 5.15+8.72 mG, those within 30 m were 3.10+3.32 mG, while
those within 50 m were 2.45+2.38 mG, and within 100 m were 0.71 +0.93 mG. In order to determine the difference of
MF levels by the actual distance from high voltage transmission line within the same building, the evaluation of the floor
position and the MF level has shown that the MF levels were highest in the order of roof, 4th floor, 3rd floor, 2nd floor
and 1st fioor. Comparison of MF emission intensity of underground cables and high voltage transmission lines, has shown
that underground cables have an 86-94% of reduction ratio in MF compared to high voltage transmission lines, thus dem-
onstrating higher efficiency.
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Fig. 1. Comparison of Magnetic Field measurements in same measured time.
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Table 1. Magnetic Field emission levels by the building usages,
operated voltages, separated distances, and the regions

(Unit: mG)
Site Numl.)er Min-Max Mean+ “SD
of Site

School 17 0.02-11.32 2.44+425
Hospital 10 0.8-25.83  6.21+12.39
Apartment 76 0.22-13.8 2.55+298 p<0.01
Preschool 17 0.10-16.6 3.32+4.12
Directly under 25 0.10-25.8 5.15+8.72
D<30m 13 0.24-9.07 3.10+3.32
D< 50 m 69 0.10-16.6 2.45+2.38 p<0.01
D < 100 m 13 0.02-2.57 0.71+0.93

Total 120 Site

" standard deviation.
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Fig. 3. Magnetic Field level by the separated distance of High
Voltage Transmission Line.

I sk A(1997)9) ATEFIe} AR FEe 3L
ot 2 a9 AfelME 50m ot oj4E
7S dtrige] A4 w75 (Background Level:
2mG)H £98 £EoF AEL T 5 Yok

‘_

3. &Y H0lel X|& SEe] AT
20 W A el Al olEel o1
714 sze] Blae Table 29 2t} Asje] Ax
ARe] SAlN A7H FEMaentSD)E 77
61.224+12.54 mG, 11.34+9.95mG, 3.53%£0.36 mG
oz, A9 Ee 1Bol4 E4H A A7 229+
045 mG, 6.11+1.99 mG, 3.10+0.81 mG Bt} EA&

u>4 o>J OIN'

Table 2. Magnetic Field emission levels by the floors within
the same building

(Unit: mG)
Site Clas.31ﬁca— Floor S@ula— Mean+'SD  P-value
tion tion
Outdoor 229+0.45
1 11.97+9.31
. 2 13.01+11.21 .
A Hospital 3 1936+ 10.83 p=0.010
4 31.38+12.6
Roof 5233 61.22+12.54
1 6.11+1.99
Hish 9.95+4.82
i .
Sch%)ol 10.88+4.85  p=0.016
11.67+6.95
Roof 11.51 13.14£9.95
Outdoor 3.10+0.81
328+1.21 )
C Apartment 2 3294121 p=0.049
Roof 296 3.53+036

»

: standard deviation.
**: Simulation means evaluated value by Biot-Savart law.
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Table 3. Comparison of actual Magnetic Field values of High Voltage Transmission line and Underground Cable

(Unit: mG)

High Voltage Transmission line

Underground Cable

Distance ~ Number of von Height 14m Distance  Number of vern Depth 1.5m “Depth 3m
(m) Sample  Mean* SD (8g18A) Sample ~ Mean* SD (glsA) (SfSA)
Directly under 71 2.24 £0.04 32.81 Directly up 64 10.48 £0.2 64.68 29.24
10 72 1.64 +0.04 24.71 3 (10y™ 81 427+0.16 43 4.26
20 59 0.82 0 11.54 6 20y 51 1.53 £0.05 1.13 1.21
30 59 0.39+0.02 5.86 9 (30)™ 47 0.9+0.05 0.51 0.55
40 73 0.25+0.01 3.26 12 (40)™ 46 0.56 +0.03 0.29 0.31
50 72 0.14+0 2.01 15 (50)™ 42 0.4 +£0.05 0.18 0.20

*

: standard deviation.
**: Simulation.
Note : ( )™ means of distance in underground cable.
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