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A Study on Effect of Radio Communication by the

Electromagnetic Wave Emitted from the Power Line

Hyo Joon Kim

Department of Electronic and Electrical Engineering
Graduate School of Industry

Cheju National University

Supervised by Professor Heung-Soo Kim

Abstract

The demand of the electric power go on increasing every
year. So high-voltage overhead lines are being constructed more
and more. At high voltages there are additional corona loss,
originating from discharge activities in the environmental air,

due to the high electric field strengths. Corona discharges not



only cause energy losses but also are source of intensive high
frequency interference.

In this thesis, high frequency interferences are measured and
analyzed, which are caused by high-voltage overhead lines and
give a difficulty in radio communication. Fist, the trend of
increasing high-voltage lines is investigated and the problems of
high frequency interference which were reported to the Office
are classified. In order to measure the  interferences by
high-voltage overhead lines, some points having problems in
radio communications are chose in Jeju-do. The measurement is
carried out for five times in each sample area, and the data of
total power level and the spectrum of each frequency band are
obtained. The remarkable noises which may occur form the
power lines are found on the spectrum. These noises show up
on all band of TV, FM, AM and short wave broadcasting. The
fact that the interferences have an effect on communication
equipments more than 300m is examined. The variations of
level of the interferences power with weather are studied.
According to these results, there are no certain trend and the
sources of high frequency interference by high-voltage overhead

lines are various and complex.
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Table 1 Increased situation for electric supply equipments [unit: C-km]

1961
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1991
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2000
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Table 2 Subterranean line for Kepco branch offices

3454 [Ckm] e
e i Az A e
A& 1,485 399 1,884 21.17
FAE 813 396 1,209 32.75
T 1,949 350 2,299 15.22
A A 4,588 22 4,610 0.48
o A 5,044 165 5,209 3.17
o T 3,930 105 4,035 2.60
52k 1,635 265 1,900 13.95
T 2,685 31 2,716 1.14
B - AT 3,769 73 3,842 1.90
A= 25,898 1,806 27,704 6.52

dutH o g W Lo|x AAEE AHY AL 344 1F 11~30kV =

XN
r d
o
P
o
(2
2
[
-
=
=2
(o
0
o
of)
2
B
I

%71 (step-up transformer) ol

o Ho
o
=
)

g ZAT AEo A3 154kVL; 345kV = 1 o] Ao Zagto
5

2 FAE HYE 4t £ A E(transmission line)E F3t F&7F F
2ol WALZA A 1, 23F HALZNNE 209kV AL A AL o
2 73tste] wjd A E(distribution line)S 53t #8771 EI7A A5
ot olet 22 d¥Y AFS S AFolgta sy 19 19 A8
o}



7
o
40
K

<4
KJ
oll

[
»

—>
380/220V

—»
—>

5

|

e

i,

i,

66KV

345kV

11~33kV

.

.

Fig. 1 Diagram of power line distribution

giel 49

S |
=

24

RE

Fol A 23] o

o
Zl:l

66kvoldel 7 A

S
|

Hoz Fee] AbS

O]]%]l.

A

N

—

°
)

=

&l

&



(b) Concrete pole (c) Iron pole (d) Iron tower

(@) Wooden pole

Fig. 2 Supporting structure
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2000)
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Fig. 9 Electro magnetic induction

m

E
7

—jwMI (I, +I,+1,)=—jwMIx3I, (for M,

_jWZ(M11a+M2]b+MBIC)

m
m

E
E



e
&AL
LY
- ks
(:_I' L] D#USHEY
E'H/
1

] s
C L Sl P EL LY ! | I

%E{_E‘;-:-Mﬂ

k)

t

- =L

Fig. 10 Interference by power line arrangement

9

UHFHle] TVASZE QA o) Aests Sk dusos Aens

A5 woh A=rh 27 WRe] Azbdel os] 1y 116 Hel: AN
E

BRio] o]To® e A



- 20 -



JA E Ao

off A Z} A
2001 1€EE 20023 12¥€71A 24

i Abe

<

H

At

5

II.

b A7)

h s

o]

}

°
pul

o

T

0 AR
% 7}

0

iTs]
AALg F7kel mek 21 4G
%3

X
ITU(International Telecommunication Union)¥] RR(Radio Regulations) #2032

AAe)

o

i

SA I

ol

el
°
RS

!

A7 TS A9

)

T

=7 2o F4

[e)

]

u
R

M

=S
1o

1131_

o
3%

= A7, oy A 2% AT

13e]
Be Ao

- 21 -



Table 5 Statistics of radio interference
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Table 7 Particulars of radio interference by power line
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2002.11.15 | EHFYE | 125/82T 55.4% ©, @

2 | 2002.11.24 U 14.3/85C 64.8% ONE)

3 120021127 | 53FHS 8.7/43C 58.4% O, @

4 | 20021216 1l (14mm) 15.5/7.7°C 78.5% ®, @

5 | 2002.12.19 o= 13.4/9.1C 64.8% © @
6 | 2003.01.12 e 11.5/49C 57.8% ® ® 6 6 @
7 | 2003.01.13 Y 13.7/7.5C 53.8% ® @ 6 6 @
8 |2003.0218 | #r&%5¥ | 120/51TC 59.5% ®, © 0, 0, ®,
9 |2003.0219 | EAFTS 9.0/51C 65.0% ®, ©, 0 0, @
10 | 2003.02.27 59 13.7/4.7°C 68.6% Q@ 6, @
11 | 2003.03.03 |  H](7.0mm) 13.6/15C 721% ® @ 6 6 ©
12 | 2003.03.04 59 5.6/1.4°C 59.1% Q@ 6 6,
13 | 2003.03.05 |  H](7.0mm) 9.6/3.9C 71.6% ®, © O 0 @

—
S

2003.03.11 | #&%sd 11.6/59C 55.9% ®, © O, 0, @

—
a1

2003.03.18 | EHFHS | 12.7/64T 65.1% ®, ©, 0 0, ®
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Fig. 19 Diagram of measurement system

Table 12 Specifications of measurement system

Al

s Ty 9 S8
Spectrum Analyzer 9kHz~26.5GHz -139~30dBm
Loop Antenna 9kHz~30MHz
Lod Antenna 30MHz~80MHz
Log Periodic Antenna 80MHz~1.3GHz
All Band Receiver 100kHz~1.65GHz
TV Receiver 2~83Channel
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(d) 250~1300MHz band

Fig. 20 Power spectrum at sample point 1

Table 13 Total power and receiving condition of bands at sample point 1

nglcf) % ¥ (dBW) W 5
cwa N 20 |80 | % | iae | AM | HF | M s
2002.11.15 571 50.4 63.8 69.4 A5 A5 A5 | 4| A5
2002.11.24 57.3 50.2 64.2 68.6 Ab5 A5 A5 | 9| A5
2002.11.27 58.3 50.4 65.5 69.2 A5 A5 A5 | 9| A5
2002.12.16 56.9 50.3 64.7 69.5 A5 A5 A5 | 9| A5
2002.12.19 57.8 50.2 63.8 69.7 A5 A5 A5 | 4| A5
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(d) 250~1300MHz band
Fig. 21 Power spectrum at sample point 2
Table 14 Total power and receiving condition of bands at sample point 2
allg % A2 (dBu) B A
MHz) v
2~ 30~ 80~ 250~
=70) 30 | 80 250 | 1300 | AM | HF | FM ==
2002.11.15 | 58.6 50.6 59.6 64.5 A5 A5 | A5 | 5 | A5
2002.11.24 | 57.8 50.1 60.3 65.1 A5 | B4 | A5 | 9| A5
2002.11.27 | 58.1 50.3 58.7 64.8 A5 A5 | A5 | 5| A5
2002.12.16 | 58.5 50.4 62.3 64.6 A5 B4 A5 | 5| A5
2002.12.19 | 59.1 50.6 59.5 65.5 A5 A5 | A5 | 5 | A5
2. =Z8H 2=2XE0 st =3
1039 EEAHLE W FAlde e H7F 237 549 5 Bvlw, 9%
o] 7B Fzmwdl Aot 42 2~30MHz¢t 80~250MHzE /g
1459 ~9EDS FUA9 F A/FS] Be For Bge ez
Agae] HatolM A4AY 25m EE 50m (HFoE F APS ZHFAL
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=235 TV g2 7 177 5
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TV | KBSHIZ= HI2TV 10 195 5
KBSHIZ= DTV 20 509 10
JIBSHI= Tvers= 22 521 10
212 o JISDHZFE EEFMEIS = 93.3 3
=235 Mg S = 90.1 3
HMZE235 MEZEFMEH A 97.9 1
FM | KBSHMIZ= RI1E=FM2ICIQ 99.1 1
KBSHIZ= RI1FM2HCIQ 96.3 3
KBSHIZ= RI2E=FMY L2 91.9 3.8
KBSHIZ= DMSFMEH A 107.3 3
ME28 MAZTV SHA 11 202 1
KBSAHAE R1TVEH A 9 189 1
TV |KBSAZ HM2TVEH A 13 213 1
KBSAHAEZ DSTVEH A 26 545 1
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Ty |KBSBe Hi2toIZH L 32 581 0.1
_ KBS22 HM22+0ITVEH A 23 527 0.1
= o KBSZ2S WR2HITVEH A 28 527 0.1
oy | HIFEES Sot2t0l EEFMSA A 106.5 0.1
KBS22 HI22t0|ZEFMEH A 92.7 0.1
DWW | TV | RIE23 HFE2H0ITVEH A 36 605 0.01
DA | AM | KBSDAN HI1R2ICIQEH A 1,539 1
2 H | FM |JISDAA ZEEFMENA 90.9 1
oo | AM | MIZE23E AMY S = 0.774 10
Ob 2t | AM |KBSHI= RI12ClIQ 0.963 10
5t & | AM |KBSAAE M1i2iCIQ 0.621 10
22| AM | 2SHE AVE SR 1.566 250
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1. TEAY 3
aks) Z ¥ (dBw) W TR E
- (m) TV
=AY 0 25 | 50 | 75 | 100 | 125 | 150 | AM | HF | FM v A
2003.1.12 | 785 | 774 | 76.0 | 76.1 | 748 | 754 | 75.7 | C3 | B4 | A5 | % | A5
2003.1.13 | 776 | 771 | 75.7 | 763 | 76.0 | 763 | 758 | C3 | B4 | A5 | HE | A5
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