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Measurements of Electric and Magnetic Fields
in the Vicinity of Transmission Lines and Electric Appliances
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Abstract

In spite of increasing public concern about the human exposure to’electric and magnetic fields(EM-
Fs), there is little information about the EMF levels in the vicinity of power facilities and of home
appliances. To provide such information, a nationwide survey for EMFs near overhead transmission
lines has been conducted. The median values of the electric fields and magnetic fields of 153 trans-
mission lines were 0.47 kV/m and 11.6 mG, respectively. The maximum values were 3.16 kV/m and
195 mG. These were low values in comparison with any EMF guidelines or standards of advanced
countries. Measurements of the magnetic fields of typical home appliances and daily human exposure
records have been also conducted. These magnetic field values were comparable to those of the trans-
mission lines,

Key Words : Electric and magnetic field(EMF), Transmission line, Electric appliances, Daily ex-
posure,
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Table 1. Specifications of EMF Measuring Equipment,
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Specification Magnetic Field | Flectric Field
Dimension 16.8X6.6X3.8 cm
Weight Ml g
Frequency Bandwidth 40~800 Hz
Measurement Method True RMS

#Temperature Range 0~60TC
Field Range 0.1~3000 mG 0.001~200 kV /m
Resolution 0.1 mG 1V/m
Accuracy +1% +3%
Max. Sampling Rate 1.5 sec 3.0 sec
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Fig. 3. Frequency distributions of measured maxi-
mum (a) electric and (b) magnetic fields.
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Table 2. Statistics for the measured maximum electric and magnetic fields of transmission lines.

A | A=A BE F% | HuA | 3EA Ls Les H)3

H5kV 41 1.12 0.99 3.16 0.08 2.14 0.18

A 154 kV 66 0.47 0.35 2.01 0.03 1.56 0.06
(kV /m) 66 kV 2 0.96 - 1.5 0.43 = -

A 109 0.73 0.47 3.16 0.03 2.0 0.08
345kV 51 26.8 23.2 125 2.6 65.0 3.6
AHA| 154 kV 97 14.7 9.9 86.6 0.3 49.7 0.4
(mG) 66 kV 5 8.7 3.6 22.8 2.2 20.1 0.6
A | 183 18.6 11.6 125 0.3 53.9 0.6
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Table 3. The median values of magnetic fields of
several electric appliances,
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PC 24H 37.6 2.8 0.7 7
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Fig. 4. Comparison of magnetic fields of trans-
mission lines to those of electric appliances

(median values).
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Table 4. Mean and maximum exposure recor-
ds to magnetic field for selected wor-

kers.

3 o

(mG) {mG) o2
AR A 0.7 19.8 35
AE-F B 0.2 30.0 -
71 F% 0.3 46.8 .

I
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Fig. 5. Typical daily exposure records to magnetic
field for a clerical worker,
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Table 5. Guidelines or standards of power frequency electric and magnetic fields for several countries and

organizations,

71% 4 37t AA (kV/m) A (mG) Hl2
FA AR APl : 8.33 A9l : 4,166 60 Hz
B3 Y3isl gukel : 4.16 kel ¢ 833
. " AYg 25 49l 13,333 60 Hz
3 A el 1 10 Qgurel ¢ 5,333 (FtEEA)
u] 2 1~3 150~250 A4 AA
gu 3 50,000
CE - 20,000
5= 2 1,000 AA  AFAAA
5 (gA) 3.5 1,000 A71au7 &7 &

ojt}.

33, MA 2A 717 (World Health Organiza-
tion) o A= 1980 AtH Fukoll AMAe HAA &
d EH o 600 BE ZAEE AAY A$ 10
kV/m oltfg} Aol H2& AGY o gl
™, A7 5,000 mG o] &)X oju] 3t B8
go] WrAFA 93 Aokl HrHE vuh AT, FA)
kAl B39 3 (International Radiation Protec-
tion Association)®] Avs}z]z#el ICNIRP(Inter-
national Commission on Non-Ionizing Radiation
Protection) oA 3 19976 A7 st A4 ol
e AXXNE AF3td =02 o7 o]§ A
L3 5E2 Sgsta Uvsl ojd 2w gyl
A% AA 4.16 kV/m, AA 833 mGE AAsL
Atk FAhedY Afe olitt BA HAHA Us
o), AA 8.33kV /m, 24| 4,166 mGo|t}. ¥A 3
A2 A FAZY Hd AHA =E2FE &3
ZFARFe] AL 550 mGEA FA WA BT 3
oA AFste A HlF v e g & T
Atk

v.d g
&7 A F£59 2] He FHAR F9

oA WA ste AAL AAG 271§ Dotry] 4
gt Ao $HMRE o R 153 A&dA A

At AAE 2L AASG AA HAAES]
Z73h 7tz 0.47 kV /m, 11.6 mGE Jebgrh,
3, Qukolgo] A3 APA &3] HE + A=
7HE VAR ES} AR 7171 B A RS AHA
9 A71& 2A3Ach AFFHe] Az 30 cmE 7]
oz g q, TV 12.0 mG, WAL 5.3 mG, Ax
A 44.0 mG, AEZH47] 13.0 mG, AFH =
U 2.8 mG, A€7] 1.8 mG 522 A=A}
233 A AN A =2 FE SAS F
AR 22A9 7MY FRE 2z 99 e 0.7
mG, 0.3 mG, @484 274 843 77 25
A7+ B 19 mG, 550 mGE YEbstt) ol & AA
o} AHA 9} A7) AA 259 ARA 7183 2 A
NZd 2% AA G v E 9, vf9 @ £
d& INE F Uk
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