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A study on the Electromagnetic Environment for the Navigation Device
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ABSTRACT

Although studies and investments on electro-magnetic fields in terrestrial areas are being conducted, they are not applied to a
ship. Especially ship is consist of Top Side, Bridge, and Engine Room. Top Side is mounted Antenna and radar. Bridge is
mounted navigation and navigation equipment that have a safe voyage. Finally, Engine Room is mounted switchboard and this is
used to ship propulsion system. Therefore the purpose of this paper is for suggesting optimized standard to apply to marine
environment through analyzing electromagnetic wave environment in ship. For this, we were measured EMF in Hanbada ship in
Korea Maritime and Ocean University and we compared and analyzed to measured values in Korea standards and international
standards. Consequently, Engine Room of ship for the identified that there are limits to apply. The proposed results of this
research will be expected to utilize for establishing standard a plan for EMF in ship.
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(Table 1) Possibly Carcinogenic to humans

Classification Explanation Substance
Radio frequency
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(Table 2) Human for Intensity Criterion in EMF

Magnetic flux density

Frequency range (mG)
1Hz 4%x10°

1Hz ~ 8Hz 4x10°/f*

8z ~ I 5%x10°/f
0.025kHz ~ 0.82kHz 50/f
0.82kHz ~ 65kHz 62.5
0.065 MHz~ 1 MHz 62.5
1 MHz ~ 10 MHz 9.2/f
10MHz ~ 400 MHz 9.2/f

400 MHz ~ 2,000 MHz 0.046f"/2

2GHz ~ 300 GHz 2
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(Table 3) Worker for Intensity Criterion in EMF

Magnetic flux density
Frequency range (mG)
1 Hz 2105
1Hz ~ 8Hx 2% 10%/f*
8Hz ~ Hz 2.5x10°/f
0.025kHz ~ 0.82kHz 250/
0.82kHz ~ 65kHz 307
0.065 MHz~ 1 MHz 20/f
1MHz ~ 10MHz 20/f
10 MHz ~ 400 MHz 2
400 MHz ~ 2,000 MH= 0.1
2GHz ~ 300 GHz 45
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(Table 4> Four country Intensity Criterion in EMF

country Criteria
Sweden 0.2 mG
. 1,000 mG
Switzerland 10 mG
100 mG
( Attention Value)
Ital
Y 30 mG
(Quality Target)
Netherlands 4 mG
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(Table 5) EMF Test Equipment on the ship

Equipment Marker Model
EMF TEST Antenna Narda -
H-Field Analyzer Narda EFA-200,300
E-Field Analyzer Narda SRM-3000
= =)
AR RLIEE R

(Fig. 1) Test of Hanbada Ship

(Table 6) Hanbada ship

Shipping Hanbada Ho
Structure Training Ship
Tonnage 6,686 Tons
The length 102.70 m
Capacity 202 person

N

. it 59| £ 7o

£ =7 A <Fig. 2> @ttt 59 AAs} 3
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(Fig. 2) Test area of Hanbada Ship
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(Fig. 3) Measurement result on VHF antenna
in Top Side(Electronic field Strength)
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(Fig. 4> Measurement result on VHF antenna in
Top Side(Magnetic field Strength)
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(Fig. b> Measurement result on VHF in
Bridge (Electronic field Strength)
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(Fig. 6> Measurement result on VHF in
Bridge(Magnetic field Strength)
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(Fig. 7> Measurement result on Switch Board
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(Fig. 8> Measurement result on transformer
in Engine room (Magnetic field Strength)
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(Fig. 9) Measurement result on transformer in
Cable (Magnetic field Strength)
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(Table 7) Possibly Carcinogenic to humans

Equipme freq Limit Mni:::sre
t H
! M) 06 mG
Sbvzl;rc;‘ 60.1 833 392
Hanbada Transfor

Ship 60.0 833 176

mers
Cable | 599 833 120

(Table 8) Possibly Carcinogenic to humans

Equip | freq Limit Measure
ment | (Hz) ments
(mG) | (mG) mG
switch 1011 100 | 30 39
board
Hanbada Transf
Ship A 600 | 100 | 30 176
ormers
Cable | 599 | 100 | 30 120
V. 38

g Azxst ez st &

kol tiste] Azly #4& 24 F =
gog Y 7|&3 NS 183d

_g_ =S

Qe A AR B WA el A
37} ol Foi Aok & Rolt

REFERENCES

[1] Kim J. W.(2012), “Marine Electrical and Electronic
Equipment for Optimum EMI Measurement
Study,” Yeungnam for University Press, pp.1-10.

[2] RRA(Radio Research Agency)(2012) Examination

Article No. 2012-21(EMF Standard).

KCA(Korea Communications Agency)(2012) EMF

Exposure Standard No. 2012-2.

Hwang T. W.(2013), A Study on the Proposal for

Human Protection Regulation of EME, Korea in-

[3

—_

o~
~
=

stitute of Communication and information sciences,
pp-1029-1030.

[5] Electromagnetic Management Agency and Regul-
ations in nation(2013).

[6] RRA(Radio Research Agency)(2012) Examination
Article No. 2012-21(EMF Measure Method).

[71 Kim H. B,, Kim W. K., Lee Y. S. and Jun W.
P.(2013), "Exposure Level Analysis of EMF
Strength on Human Around Base station,” Koea
Electromagnetic Engineering Society, pp. 525-533.

[8] Song H. Z., Kim S. Y. and Lee M. H.(2010),
“Analysis for Measured Results in EMF Strength
Exposure Level under Base Station Environment
for Mobile Communication,” Koea Electromag-
netic Engineering Society, pp. 601-609.

[9] Cho E. H. and Park J. K.(2012), "Electromagnetic
Wave in all Base Stations,” The Korea Contents
Society, pp. 26-44.

[10] Park J. S., Choi G. D., Kim J. W. and Cho H.
R.(2014),”A study on the EMI in special power
distribution zone on ship,” Korea Society of

Marine Engineering, pp 730-736.

Vol.15 No.1(2016. 2)

The Journal of The Korea Institute of Intelligent Transportation Systems 93



Muf oSl 3 FTEHof thet MAtuEd o

% 3 ¥ (Cho, Hyung-Rae)
198911 @Aﬂtﬂfi}‘? WAL EQ(BAZEA T

1996 49 ~ A sttt we (A
20154 29 ~ A . g ITS 83 3

20129 49 ~ A A 7S8R FHrhe 9H(
2012 2¢ ~ A 2YICTEY B 9%
e-mail : hrcho@kmou.ac.kr

e e e
Ho
rio
o

% 7] £ (Choi, Gi-Do)

20144 s Fista A 4

2014 29 ~ @ A S diign AR HaEEH AF)
e-mail : radiol @kmou.ac.kr

< (Kim, Jong-Woo)

dgristm AAsHY £5

2 =¥ A A A @A
79~ @ A ITEANPNAADTY Y

: kim0307 @komeri.re.kr

94 RAFTSOR|=FT| 153, M12(2016'H 28)



