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A Study and Safety Analysis from Electric Fields Effect
near the Electric Tower

Salakjit Nilboworn Saner Sa-ad Runglawan Chusawat

Darunee Chaytong and Charoenchai Huadupat

Abstract

This paper presents a study and analysis Extremely low frequency Electromagnetic field
(ELF-EMF). A case study related to overhead transmission line 33 kilovolts, single circuit for flat
configuration and Spacer holding. Consideration of effect that exposure to environment nearby
the tower. A computational model was computed to calculate electric fields existing in Right of
way (R.O.W). Results of simulation of electric fields have shown the peak field and voltage
reduction along the distance from tower. Finally, analysis the field intensity at height 1 meter
above ground for compare the results with standardization of Electricity Generating Authority of

Thailand (EGAT).

Keywords: Extremely Low Frequency, Flat configuration, Spacer holding, Right of Way
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MINT 2.3 waasszeztaeadsiigalumiroasuazia dmsuusedumla-la v lUi

1#1uluszuuves Bonneville Power Administration (BPA) szozilasafuiigatiinuasing
1Y = 4 ~ o 1 [ wa vy 9 v o

useRunsUFBUAIgafinsdadensuuusa uidamsoad1e1d uasiuszesilasasiviiga
mudeimuaves Occupational Safety and Health Administration (OSHA) 14a% Electrical Safety
Code (NESC)

M9 2.3 szezilasafodiga

szs:ﬂaaﬂﬁ’mhqﬂ
Taifimsniugu imsnuaw
seavusaauIndth (a-ley = ==
A9 U3 [¥NI7 ) U
szuvIndhnszuaady
usasuldh <15 kv 0.67 26 0.67 26
usean il 345 kv 0.72 28 0.72 28
useruliih 69 kv 0.94 37 0.94 37
usanulaldh 115 kv 0.97 38 0.97 38
usasulih 138 kv 1.07 42 1.07 42
useeulih 161 kv 1.25 49 1.25 49
syuvIndhaszuaady
useau i 230 kv @) 1.83% 72% 1.33 52
usean Wil 287 kv 1.58% 62% 1.50 59
usedulnih 345 kv 1.71* 67* 1.68 66
usedu it 500 kv (1) 3.21* 126* 2.24 88
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szaziloensnediga
Y. laidims | fims
seavuusaau Wi (a-mla)
AN AIUAN
A5 T 1A #
suvlnhnszuanse
usasu' I 500 kv DC + 2.37* 93* 2.67 105
usasuInd 500 kv DC + 3.05% 120* 3.51 138
2
STUVARAS
TWwes eeldn (OPGW) 0.61 24 0.61 24
measthuenia (Insulated Overhead Ground | 0.61 24 0.61 24
Wires)

3) International Council on Non-Ionizing Radiation Protection (ICNIRP) 51? anﬂuﬂﬁammﬁ
fioda3191n Tn59n13 International Project ¥94937N150U 1370 Tan (World Health Organization :
WHO) uazilsznoulidae esdnsaina aanfuinnmanssase uazdunusyuialszmeanan
11031 50 Uszmet TaTimsAnsameunsIasidavesauumiman Wil “Guidelines  For
Limiting Exposure To Time-Varying Electric, Magnetic and Electromagnetic Fields (Up to 300
GHz)” fan15197 2.4

o w

ma9di 2.4 Yadiagegavesanuuiman uazauw lWihdmsy 50 Hz ve ICNIRP

U

aoun FNIan anlvlih
100 uT 150 5kV/m 1150
T
1,000 mG 5,000 V/m
500 uT #3509 10 kV/m %50
ao1ulszneums
5,000 mG 10,000 V/m

3) IEEE 1afimsinssumeunsdasiiavesauiumivan uazauin' Wi IEEE Standard

95.6 “Standards for Safety Levels With Respect to Human Exposure to Electromagnetic Fields, 0 to 3

v
[

kHz” #9id
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configuration

Nominal letége _——
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; & Phase sequence
structure 1

 Power Line Model

3111 3.1 swaziBeams a1 Tuaameds

910317 3.1 1 nominal voltage uaz IAs3a¥ 1991084 (Conductor structure) M5TANAY
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M3 3.1 Yoyadunmaivds

Voltage Level 33 kv
Number of Circuits 1

Number of conductors per phase 1

Diameter of single conductor 25 mm
Spacing between conductor 10 inch
Conductor type SAC

Height of the tower 12 m
Minimum clearance from ground 5.8 m
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Wueem 6 e A (kV) o B (kv) e € (kv)
0 20.0051 -10.0025 -10.0025
30 17.324 -17.324 0
60 10.0025 -20.005 10.0025
90 0 -17.324 17.325
120 -10.0025 -10.0025 20.0058
150 -17.325 0 17.324
180 -20.005 10.0025 10.0025
210 -17.325 17.325 0
240 -10.0029 20.0058 -10.0025
270 0 17.324 -17.325
300 10.0025 10.0025 -20.005
330 17.325 0 -17.325
360 20.0058 -10.0025 -10.0025
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¥4 NN, $1989AIWNIATFIU IEEE  Standard  644-1994, “IEEE  Standard Procedures for
Measurement of Power Frequency Electric and Magnetic Fields From AC Power Lines”, 1994 uag
CIGRE technical brochure no.375, “Technical Guide For Measurement of Low Frequency Electric

and Magnetic Fields Near Overhead Power Lines” , April 2009.
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520 qaszAumue L .90 AUl m
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2 1890 124.4 98.5 2.104 0.1733
4 404.8 31.73 89 1.76 0.2293
6 181.9 15.5 75 1.479 0.2854
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E field (kV/m) | E field (kV/m) | E field (kV/m)
18.3 15.8 133
Distance 520U Phase A | 5¥61 Phase B | 521 Phase C CARER
2 9.069 7.297 10.1 0.187
4 4.227 2.964 3.831 0.213
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UM 30 W.9. 53 15.30 U.

®18PIC Allay Arm

Ia 46.7

Ib 51

Ic 49.8

T geszaumaa 1 3.0y
B (nT) E (V/m) B (nT) " E (V/m)

0 207 49.81
2 1789 299.2 179.4 10.99
4 643 81.85 148.3 12.92
6 288.1 33.31 117.6 8.57
8 186.4 15.1 95.7 4477
10 138.4 8.5 77.5 3.275
12 96.8 1.95 65.6 3.343
14 62.2 1.6 53.4 3.416
16 49.5 1.45 44.9 3.199
18 4331 1.4 38.81 2.857
20 35.32 1.26 33.7 2.529
22 29.24 2.256
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Confiqure 115 kV Single Circuit Single conductor
fui 15 5.9. 2553
1341 9.57 Y.
AT
115 | Ia 276 A
115 | Ib 276 A
115 | Ic 276 A
. szauma C (115 kV) szaula B (115 kv)
i B Field (uT) E Field (V/m) B Field (uT) E Field (V/m)
0
2 16.04 2647 18.34 4347
4 8.239 1179 7.869 1327
6 4.254 576 5.068 847
8 2.847 346.6 2.879 440.5
10 1.934 228.8 2.048 288.9
12 1.303 1314 1.295 175.2
14 0.968 95.46 0.908 119.1
16 0.723 75.8 0.747 96.7
18 0.617 74.1 0.6 91.3
20 0.517 67 0.495 72.7
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szaula A (115 kV) 131 9107
B Field (uT) E Field (V/m) B Field (uT) E Field (V/m)

1.895 365.8
13.79 3799 1.662 303.3
7.957 1845 1.364 259.4
4223 869 1.112 199.1
2.493 455.8 0.902 136.5
1.806 306.9 0.732 82.63
1.269 211.6 0.593 41.58
0.883 134.9 0.488 14.32
0.764 120.3 0.417 6.36
0.559 96.5 0.351 13.03
0.491 77.7 0.315 17.4

1 v A -
FUINUUIRIN KU NAY AzUY

B(uT)

—=a—phase C
phase B
—s.—phase A

3 4 5 6 7 8 9 10 11

LU

12

3 1 { o Y o w Aa
51 n.21 nslanuuimandounlasmuussulawihdninauiau e.ezuz







g Wil sy azuy

—a—phase C
phase B
—phase A

1.2 3 4 5 6 7 8 9 10 11 12

STHUTMY

37U .22 nsmlmnu TfhulReundasmuussfumandhéninauiau e.asue

gurnimdn Wl szdu 1 u.

3

% —a—E field
S B field
3

23]

1 2 3 4 5 6 7 8 9 10 11 12

STHUEVNY

514 n.23 nslaunuuimanuazau ihinnuge 1 wes

a1 ianthdninanunay 095U

54



)
=
=D.
2
o
N
=
-
N
3
a
=y
3
e
e
=
5\&
=
an
=

e
=
=

-
=n.
)

d' 1 dy a va 9 o
31]11 .25 umtmmuazmwuﬂgummwu1ﬂsuw¢um

=h.

)

U D.ATUT

U B.I38US

55



MANUIN U

56



[

MEEIEIS

)
i
% LF

vy ]
MIUTEguINMIATNANS QARIMATINTEAUNA AT 4
The 4" National Conference on Technical Education

msfinsuazdmsgranulasadsannmansznuvesas i lngsevaisas

A Study and Safety Analysis from Electric Fields Effect
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Abstract
This paper presents a study and analysis Extremely low frequency Electromagnetic field (ELF-EMF). A case study
related to overhead transmission line 33 kilovolts, single circuit for flat configuration. Consideration of effect that
exposure to environment nearby the tower. A computational model was computed to calculate electric fields existing in
Right of way (R.O.W) Results of simulation of electric fields have shown the peak field and voltage reduction along the
distance from tower . Finally, analysis the field intensity at height 1 meter above ground for compare the results with

standardization of Electricity Generating Authority of Thailand.

Keyword:. Extremely low frequency Electromagnetic field, flat configuration, Right of way
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E field (kV/m) | E field (kV/m) | E field (kV/m)
18.3 15.8 13.3
Distance AL Phase A | 5201 Phase B | 5261 Phase C Il
2 9.069 7.297 10.1 0.187
4 4227 2.964 3.831 0.213
6 2.031 1.137 2.376 0.174
8 0.9432 0.576 1.126 0.12
10 0.523 0.388 0.6505 0.067
12 0.2437 0.2589 0.4526 0.03
14 0.242 0.1666 0.2111 0.015
16 0.165 0.1495 0.1807 0.032
18 0.175 0.1322 0.1638 0.047
B Field
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3 |
2.5 - 5¢61U Phase A
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15.30 W.

®1UPIC Allay Arm

Ia 46.7

Ib 51

Ic 49.8

P geszaumaa 1 3.0y
B (nT) E (V/m) B (nT) " E (V/m)

0 207 49.81
2 1789 299.2 179.4 10.99
4 643 81.85 148.3 12.92
6 288.1 33.31 117.6 8.57
8 186.4 15.1 95.7 4.477
10 138.4 8.5 77.5 3.275
12 96.8 1.95 65.6 3.343
14 62.2 1.6 53.4 3.416
16 495 1.45 44.9 3.199
18 4331 1.4 38.81 2.857
20 35.32 1.26 33.7 2.529
22 29.24 2.256
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Confiqure 115 kV Single Circuit Single conductor
fui 15 5.9. 2553
1341 9.57 Y.
AT
115 | Ia 276 A
115 | Ib 276 A
115 | Ic 276 A
. szauma C (115 kV) szaula B (115 kv)
e B Field (uT) E Field (V/m) B Field (uT) E Field (V/m)
0
2 16.04 2647 18.34 4347
4 8.239 1179 7.869 1327
6 4.254 576 5.068 847
8 2.847 346.6 2.879 440.5
10 1.934 228.8 2.048 288.9
12 1.303 1314 1.295 175.2
14 0.968 95.46 0.908 119.1
16 0.723 75.8 0.747 96.7
18 0.617 74.1 0.6 91.3
20 0.517 67 0.495 72:7
22







53

szaula A (115 kV) 1 3. 910ty
B Field (uT) E Field (V/m) B Field (uT) E Field (V/m)

1.895 365.8
13.79 3799 1.662 303.3
7.957 1845 1.364 2594
4,223 869 1.112 199.1
2.493 455.8 0.902 136.5
1.806 306.9 0.732 82.63
1.269 211.6 0.593 41.58
0.883 134.9 0.488 14.32
0.764 120.3 0.417 6.36
0.559 96.5 0.351 13.03
0.491 77.7 0.315 17.4
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A Study and Safety Analysis from Electric Fields Effect
near the Electric Tower
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Abstract
This paper presents a study and analysis Extremely low frequency Electromagnetic field (ELF-EMF). A case Study
related to overhead transmission line 33 kilovolts, single circuit for flat configuration. Consideration of effect that
exposure to environment nearby the tower. A computational model was computed to calculate electric fields existing in
Right of way (R.O.W) Results of simulation of electric fields have shown the peak field and voltage reduction along the
distance from tower . Finally, analysis the field intensity at height 1 meter above ground for compare the results with

standardization of Electricity Generating Authority of Thailand.

Keyword:. Extremely low frequency Electromagnetic field, flat configuration, Right of way
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