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- ii -
ABSTRACT

Thé radio frequency communication at present
faces to the problems of interference of noises which
are generated from electric hardwares and over head
power line. This interference is appeared in the
frequency range from medium frequency to ultra high
frequency range.

This thesis presents the study of the cause of
interference, techniques for locating RFI source and
the method of noise elimination that come from over
head powver lines. Radio frequency interference from over
head power lines can be classified into two general
categories : Partial electrical discharges (corona) and
Complete electrical discharge across small gap (gap
discharge). The best way t. locate the noise source is
accomplished by the use of directional finding antenna.
when the noise source is found, noise elimination method
is performed by replacing faulty apparatus or improving
improper hardware and construction.

The results reporting in this thesis are obtained
from experimentation in laboratory and from field
measurement in many province of the north easthern part of
Thailand. For the case of finding RFI signal, we use 3 MHz
band which can cover the problem from low and high voltage
system.The main source of interference comes from gap discharge

at connection point and faulty insulator.
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(Radiated) 28MHz-1000MHz | 1anTwa (Diple)

-4 ['1 P
100MHz-1100MHz |@onkd loAn(Log Periodic)

ANTARUUN 1 450KHz-30MHz (Line Probe)
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100MHz~-1100MH=z (Log Periodic)
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Field)
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Field)
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H-Field Field
A1TUARY 10KHz-100MHz LISN
(Conducted)
SAE J 113 n178ugy 200MHz-1000MHz| Conical Log Spiral
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30Hz -50MH:z Active Rod Elesctric
20Hz -S0KHz Magnetic Field Pick
0.1Hz-50KHz Magnetic Field
Intensity Meter
ANTUNARY 10KHz-100MHz | LISN
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1GHz-40GHz Doubie Ride Guide
t &
aawutﬁuauwuuutwan 1KHz-30MHz Set of Loop Antennas..-
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(Planse Wave) 100MHz-1000MHzZ Conical Log Spiral’
TEMPEST nﬁfuw%nfsawﬂnﬁu 200MHz-10GHz Conical Log Spiral

20MHZz-200MHz
28MHz-1000MHz
100MHz-1100MHz

30Hz-50MHz

Biconical
Dipole
Log Periodic

Act ive Rod Electric
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"FCC A ANTUWINTERIEARY | 30 - 88 MHz 39. dBuv. 10 (YNT
88 - 216 MHz | 43.5 dBuv 10 {4RT
216 - 1000 MHz| 46.5 dBuv 10 LaNT
nNTUWINTEaNeARY | 30 - 88 MHz | 29.5 dBuv 30 LaRT
88 - 216 MHz 34 dBuv 30 LunT
216 - 1000 MHz 37 dBuv 30 IWAT
FCC B NITUNTNTERSELAAY | 30 - 88 MHz 40 dBuv 3 Lang
88 - 216 MHz | 43.5 dBuv 3 LANT
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Ref Level -20 dB
Scan Width 5 M=
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Ref Level -20 dB
Scan Width 1 MHz
Band Width 300 KHz
Frequerncy FERang
25-35 MHz

Scan Time 10 ms
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MR{dBuV)

891 DATA PTS
VD(dB)

TEST NO.
MR{dBuV)} XNC

VD{dB)
NP USPRAAPDUDI RS
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NC

NOISE SURVEY DATA

MR(cBuV)

BASE KKN° SITE A FREQUENCY S5MHz
VD (dB)

[a Ao s P2 o I
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DATA COLLECTION AND STATISTIC ANALYSIS OF VD( dB )

SITE A. FREQUENCY 5 MHz DATA PTS = 152 VD MEDIAN = 6

VD (dB) FREQ PDF 1-CDF HISTOGRAM
1.0-1.5 2 0.013 0.987
1.5-2.0 0 0.000 0.987
2.0-2.5 1 0.007 0.980
2.5-3.0 0 0.000 0.980
3.0-3.5 5 0.033 0.947 *
3.5-1.0 0 0.000 0.947
4.0-4.5 4 0.025 0.921 *
4.5-5.0 4 0.026 0.893 ¥
5.0-5.5 38 0.250 U.6845 Rk kR kK
5.5-6.0 14 WBENT 0.533 FA Kk
6.0-6.5 68 0.447 0.086 Rk Rk R R R R R Rk
6.5-7.0 9 0.059 0.028 ok
7.0-7.5 4 0.026 0.000 *

NOISE STATISTIC RESULTS

BASE KXKN , SITE A, FREQ 5MHz DATE 04-10-13889

MR-LOW MR-MEDIAN MR-HIGH VD-MEDIAN

-2.8 0.2 6.7 6
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NOISE DATA CONVERSTION

o o
‘n;ama\ié‘mmﬁmwmuﬂmuﬂaw naxs’:man 1

NOISE SERVEY DATA , BASE KK , SITE A DATE 01-01-1883
NOISE CONVERTED BY FORMULA : Fa = MR(f) + Kf) { dBKTO 1
FREQ. ( MHz ) VD (dB) Fa-LOw Fa-MEDIAN Fa-HICGH
2.5 2.2 42.8 47.3 51.3
5.0 2.0 34.2 38.7 43.2
10.0 2.0 31.0 35.0 40.5
20.0 hA\3 16.8 19.8 23.8
30.0 1.0 14.3 14.8 16.8
_ EITE £, EBasE KH., MO, 61
ABLTG
&3
4@ e e aa HIGH
"'-..,__ & = | '.._..'. EEB \
T 1™ ™
- 28 SR
1.__“:;::::
FREG.
Bg,1 2 5 16 28 58 HH=z
1+Px»t5c TO PRINT.,aHY EKEY TO GO ON? &
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PUSHER CDAA BEAM EMI/RFI NOISE

MEASUREMENT

BASE KK, TEST NO 8981 TEST DATE P12 COLUMN :BEAM(dB) ;ROW :FREQUENCY(MHz)

FREQ BEAM 2.5 3 5 10 20 30
1 -88 -90 -96 ~83 -97 -102
2 -88 -86 -96 -81 -97 -100
3 -88 -88 -84 -92 -97 -100
4 -98 -102 -94 -998 -98 -100
5 -98 -102 -93 -91 -98 -98
6 -89 -100 -85 -981 -100 . -100
T -89 -102 -96 -81 -101 -101
8 -98 -102 -85 -97 -100 -100
3 -98 -100 -54 -88 -101 -100
10 -88 ~86 -86 -83 -100 -100
11 -82 -20 -82 -75 -99 -100
12 -86 -92 -80 =75 -89 -100
13 -88 -87 ~-30 -85 -929 -88
14 -20 -94 -380 -75 -98 -89
15 -86 -88 -88 -89 -99 -100
18 -26 -26 -34 -93 -10¢% -100
17 -84 -86 -86 -73 ~97 -97
18 -26 -100 -96 -103 -101 -100
18 -80 -88 -88 -85 -94 -98
20 -80 -29 -30 -93 -84 -98
21 -28 -102 -96 -85 -g2 -101
22 -80 -80 ~-88 -89 -101 -101
23 -86 -88 -30 -87 -103 -100
24 -104 -104 -38 -105 ~103 -101
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du
duusuniIuniaiand1aainid CIRCULAR ARRAY

NQISE SOURCE DATA

Bt Ay A0 Bt Pt Pt B P N Py Nt N N Bt Ay N

BASE KK, FREQUENCY 3vMHz, TEST NO. €852
SAVED IN FILE A;3KKF17.8S2

REAM

- NN
[

-
[}

N » -
- 0 N

. 23

el [ne)
DD
o 1PN

14t

BEAM
N2

DEG.

15

45

75

105
138
1465
195
225
239
285
313

345

LEVEL (dE)
~98
-102
=104
~-103
-100
~95
-98
-94
-82
-88
=90
-92

DAOOMZ

GB

Pl
FI
FR
FE

EEAM

8
10
12
14
15
18
20
22
24

-~

18

D=G.

30

&0

90

120
1350
180
210
240
270
I00
330
360

< <
nAa3Iun 3 MHzZ

DATE 10-17-1585

Ar Py Ap s At A Nt A B Ay

TEST DATE = F17

0

LEVEL (d&)
-100
-103
-103
-102
~-23
-99
-92
-92
-106
-85
-83
-4

D m

m;g?[n?'00070610112

-116@4BE
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NOISE SJURCE DATA DATE . 10-13-1985
~~~~~~‘\:~~~~~~~~~~ Oy By Py B Py Pr N N Ny Ao
BASE KK, FREQUENCY SMHz, TEST NO. 852 TEST DATE = AL3

SAVED IN FILE A:SKKA13.8S2

REAM DEG. LEVEL(IE) NC EBEAM DEG. LEVEL (dE) NC
1 15 -100 GF 2 30 -93 G
K 43 =100 G 4 &0 -100 P
S 73 ~102 G & 0 ~-102 G
7 105 -~102 G 8 120 =102 G
? 135 -100 G 10 130 ~-99 G
11 1635 -97 c 12 180 -95 G
13 195 -88 P 14 210 ~20 P
15 2235 -88 P 156 240 -%4 F
17 233 -84 P 18 270 -99 G
19 285 -?0 P 20 300 -92 P
21 313 100 G 22 330 =78 P
23 345 -88 F 24 3450 =102 G

BASE
FREQ
DATE
NO.

BEAM
=3

4 13 12 A
A=—-84d4dE, B=-9%84E, C=-1064d4dB, D=-1184BE

o d d ¢
FoacsuatuTanniian 5, 1ugiNI2TRaEN
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NDISE SOURCE DATA DATE , 10-16-1985

B B P T B P e P Py N P N P A N P Ay P Ay Py Py Py P e Ay P Ay

EASE KK, FREGUENCY 10OMHz, TEST ND. 852 TEST DATE = Als
SAVED IN FILE A:10KKA14.852

BEAM DEG. LEVEL(4E) NC BEAM DEG. LEVEL (dE) NC
1 15 -87 P 2 30 -87 P
3 45 -87 P T4 &0 -3 P
S 75 -89 P 3 ?0 -91 P
7 105 -91 P 8 120 ~-92 P
K4 135 -83 P i0 150 -85 o
i1 165 -87 P 12 180 -935 P
13 155 -95 P 14 210 ~-%6 P
13 22 -87 P 16 240 -106 G
17 235 -87 F 18 270 -10S P
19 285 -87 P 20 300 -91 P
21 313 =101 G 22 330 —-31 [
23 345 =21 F 24 360 -89 P

< b PE LT
LR b B
] ] )

s

BEAM
\-->
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NOISE SOURCE DATA DATE  10-18-1585
o Py Py By Py P ot Py Py oy Py T Py Py P Py Py PP P O P P P A Py,
EASE KK, FREOQUENCY 20MHz, TEST NO. 852 TEST DATE = Al8

SAVED 1IN FILE A:Z0OKKAL1B.852

BEAM DEG. LEVEL (dE) NC BEAM  DEG. LEVEL(dER) NC
1 15 -37 6 2 30 -58 G
3 a5 -37 G 4 &0 -95 c}
S 75 -100 G & 90 -100 G
7 105 -101 G 8 120 -97 G
9 135 -97 G 10 150 -100 G
11 165 -97 G 12 180 -35 )
13 195 -29 G 14 210 -59 c}
15 225 -95 ] 16 240 -97 G
17 z55 -85 G 18 270 -100 G
19 285 -94 G 20 00 . -98 G
21 315 -102 G 22 30 ~-97 G
23 345 -55 G 24 360 -97 G

BasSk
FREQ
DATE
NO.

BEAM
N3

aar i cmel e ™

14 4 2
R=—-88dE, B=-9284B, C=-1&83843B, D=-112aBE

' -
Zrransuniutaieaad zo iz,  sumntfudemesuniurianainnienin
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DATE _10-12-1§85

P P O By By Ay P Py Py Py

NOISE SOURCE DATA

AP P P N N By P Py T P N D P e B

EASE KM, FREDUENCY 320MHz, TEST NO. 852 TEST DATE = F12

€AVED IN FILE A:COKKEF12.852

BEAM DEG. LEVEL(SE) NC EEAM DEG. LEVEL({(cR)
1 15 ~-102 G 2 30 -100
3 45 =100 GI 4 &0 =100
S 7S -9 G ) 2?0 =100
7 105 -101 G 8 120 -100
g 135 =100 GE 10 150 -100
i1 165 -100 GI 12 180 ~100 G1
13 193 -29 GI 14 210 -99
15 225 -100 G 16 240 ~100
17 255 -97 G 18 270 -100 G
19 285 -38 G1 20 300 -98 G
2 313 =101 c] 22 330 =101 G
23 Z45 -100 G 24 360 -101 G
BASE KK 24 1 = Max.—- 7348
FREQ 20MHz 22 7. 3 MIMN.-1224B
" T f N “u
DATE it el T
NG R | 538
DIV

14713712
f=-88d4B, B=-984B, C=-1884B, D=-1184BF

v .44 ]
SerarsunIudaie1IND 30 1H,
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