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In a recent land electromagnetic environment, research and
investments in the EMF Exposure is being carried out. But
ship of maritime area has not been studied.

In this study, we measured EMF Strength high power radar
and antenna on the top side of the ship and suggest three
security guidelines that is considered result value.

The project is to be used for measuring the electric field
strength of the electromagnetic wave in the zone of weakness
Top Side of the ship, and we propose a safety guidelines on
the basis of the measurement results in that a very useful
material.
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Ship, Top Side, EMF Strength, Electronic field strength

SUMMARY

Because of the recent rapid advances in the development of
ships with a larger proportion of electrical and electronic
equipment, The usable frequency spread spectrum on ships is
global trend. As a result, there have been from the technical
aspects of the electromagnetic interference in electronic devices
and circuits with each other, the degree of harmful
electromagnetic waves on the human body has become a major
problem.

In a recent land electromagnetic environment, research and
investments in the EMF Exposure is being carried out. But ship
of maritime area has not been studied.

In this study, we measured EMF Strength high power radar and
antenna on the top side of the ship and suggest three security
guidelines that is considered result value.

First, guidelines is add contents that was considered EMF
Exposure in human body.

Second, guideline of operating equipment is tabulated the
measured results and maked a draft of manual to operate the
equipment refer to the measurement result.

Third, safety guidelines is the heat model that is measured
values. Heat Model has been expressed that makes it easier to
see exposure level and distance from the equipment by
representing the electromagnetic exposure index by distance,
therefore It will be used as needed resources to work after that
the easier the electrical field strength generated from operations

during equipment in the ship of Top Side.



The project is to be used for measuring the electric field
strength of the electromagnetic wave in the zone of weakness
Top Side of the ship, and we propose a safety guidelines on the
basis of the measurement results in that a very useful material.
However, survey result show most of the crew have done work
without learning on electromagnetic waves, so we draw a
conclusion the critical point what apply to occupational exposure
standard. Therefore, this should be train to human exposure for
seafarers working on ships of the Top Side. In the case of an
airplane specify safety guidelines for each area—specific
equipment, Whereas the ship is not performed in the considered.

Therefore Top Side of Ship will be set up to safety guidelines
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o x L 4
1.7m 4 = 3
x d 0~5m
| ]
1.5m i by 50 em
i hy Im
hs 15m
5 X
. 719 3-9 Top Side] AAHBE 249
o Adeke] Top Sided] AASZE ST
X: 539X
A =373 =742 ofe) 17 3-9% e FHOR 4L APk FHek
A (FENANE E8) e AgEoRRE A9l Adshe 9A ¢ A olFshe Ang
= FHow ZA8AT 4T TS AFE Fito] o AFHERE Aol
¥ 378 5894 A A4S AAsact e E-Fidd QEUE o] dtel A
2 2489t 24704 Y9 VHF Stelv 156 Mz, ATS QFeluh
162 MHz, UHF <FelY 420 MHz, S-Band #lo|t 3.05 GHze] tj<jo|t}

. Ad¥e] Top Sided| HAIZE AR

kel Top Sidedll AA¥e] gl FHEL VHF <Ll AIS <elL, Ante“”a‘ i A% 23 za?
13|
1
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Z

arda kS SRM-3006 4418 AHg3hol Z43telon]
& 27 MHz~3 GHz, 400 MHz~6 GHzeltl. 573
xen saEy A7), PC2 TSl A4

A ZFAL MODEL Freq. Band

a9 3-13. SRM-3000

29 3-14. Computer

EMF TEST Antenna Narda 27TMHz ~ 3GHz

EMF TEST Antenna Narda 400 MHz ~ 6 GHz

E-Filed
Analyzer

Narda SRM-3006 27MHz ~ 6 GHz

Computer SONY Vaio

2. 574 2

Auke] Top Side EMF 34 =4S 9

13 3-11. E-Field Antenna

13 3-12. H-Field Antenna
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A 14, 44 SAZAF
Aukel WA F4S
ghuel & a4y

A9 S
Top Sideol| 2 3g}sh

ARkl ghmjriso] . Alelo|th
% 4-1 @uieh &
T F 3/ A
=z 17.80 m
Kl =2} 117.20 m
Zlo] 815 m
e £ o] 19.0 knots, & 17.5 knots
A < 24673

1. Top Side A3ttt 3)

2
T
T

Lo

ot

o
ofN

Top Side oA 2] &AL
dlojt)ol| A& [dAHAIE

19 4-3. Top Side AIS Antenna

19 4-4. Top Side
S-Band Radar

7. VHF e} 27

4 30(Bridge)oll 4 219 98 VHF qhejug)s

Al A7 BE(E-Field)E 243519

i’g‘ o‘l‘/\] o
MAX HOLDZ #A%H =2 39t}
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E-Field / V/m

150 200
Frequency / MHz

1Y 4-5 VHF <¢HHY =343

a9 4-5% F3AE 15met =] 05mellA AR EE
Atk 34 A¥ VHF el 525045 156 MHzol A
) oF 342 %7t S4ENon ojuol] AIS QHEU
A Falo] o]Fojx] 162 MHzoll A 2653 V/m= 7]s=tiH] ¢F 94 %7} =

. AIS EY 33
A 3(Bridge) el A %3l

55 $54 A A7

MAX HOLDZ ZA|E %% 33tk
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220 240 260

200
Frequency / MHz
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9313 V/m=Z 71=uid] <F 3326 %7t S = Ak
t}. UHF ¢ty 24
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E-Field / V/m

E-Field / V/m

3
Frequency / GHz

420 440 460 1480 500
Isotropic

400
Frequency / MHz

12 4-7 UHF <eu =243 1% 4-8 S-Band #elt] 423

I8 4-75 2A3AAY 1me =] 15molA #7373 = d Py
#E BFa ok 54 ZA¥ UHF ey 52353 423 MHzol A a9 4-8= SAAE 10met ®°] 15melA] A7 3 EE SA4S 9
1844 V/m= 7] tiH] °F 652 %7t S8 =Tk EfE HolFa itk 54 A3 S-Band #olt] w255 3.05GHz
oA 1.23V/m= 7]E=thr] F 20 %7t SA A
Z}. S-Band #l°ld &34
2. Top Side A (Y= )
A3 (Bridge)oll A &all 5 A& 913 S-Band #oltdH|E ©]-&st
of AsE FA Al A7 7&E(E—Fie1d)% SAsth 549 A= Top Side oIX 9] 7L Adute] el T AR&sh= Faldul(<tey 2
glole)ol A e AAAE SA38A

MAX HOLDZ ZA % %=Z 3t5t)
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a3 4-10, Top Side AIS Antenna

a8 4-9. Top Side VHF Antenna

7}. VHF <HElY 34

(Bridge)el A @3] F EAS 915 VHF ]2 o) gale] 4l
A A 7% 7&5@ eld)E ZAsAr. S48 AR

E

HOLDZ %AIH &5

E-Field / v/m

Ly }_A_MHML,J ol

200
Frequency / MHz

19 4-11 VHF ¢EY =A
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200
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a9 4-12 AIS StEL =4

2% 412 247 15 mt ol 1 molA 1714
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3
Frequency / GHz

¥ 4-14 S-Band #ojy] A

a9 4-14% 33718 0 mé} =ol 15melA A7 s S4% =
HEHS BT vk 54 23 S-Band @old s253 306
GHzollA 06 V/m= 7IF=thH] ¢F 09 %7} A= A
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7}. VHF ¢HElY 54 = MAX HOLDe]th

A Bridge)ell A el F FAS 917 VHF QHIWEHIE ]85t
S Al A7 AE(E-Feld s S48 549 23

fr

E-Field / V/m

E-Field / V/m

. L’
L VI DT ON T ST
W am we e o mo w0 me e me s
Frequency / MHz

: 19 4-16 AIS <Y A

200 250
Frequency / MHz

oy uis VHE vl 2 a9 416 2472 3mst ol 15meld ANAREE SHE ~
YL welTa vk 24 Av AIS el FAFIE 162 Mo
A 273 V/mz 1Zev] ¢ 975 %7} 3590k
a8 4158 A9 2me Eol 1meld AN 3REE =
EYS wolFu gtk %x A3k VHF QHev} 5475k 156 MEZol A
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)
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7= MAX HOLDZ ZAIH %5 st
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7 ield & SA39h 549 4
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E-Field / V/m

1% 4-17 UHF ¢tey =3

% 4-178 ZAHAE 3met =ol 05molA AVFAEE SHA
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F 5-1 drRkQlel g s ARt =&

ANRBE | ANZZE | ASHLE A=
Fo B9 o
(V/m) (A/m) (uT) (W/nt')
1Hz °]s} - 3.2x10* ax10* f/
/
1Hz ©]%+ ~ 8Hz o=t 10,000 |3.2x10%6%| 4x10%f° ,’;
/
8Hz o]4F ~ 25Hz ©lwt 10,000 | 4.000/f | 5,000/t //
0.025kE °]“F ~ 0.8k ©RH  2560/f 4/t 5/t /.f
/
/|
0.8k ©]4 ~ 3k 7Rt 250/f 5 6.25 /‘
Sk o] T 150kE ©]%h 87 5 6.25 /
0.15ME ©]%F ~ i 7% 87 0.73/f 0.92/f /
/
1Mz o]~ 10ME Tk 87/tM? 0.73/f 0.92/f |/
/
10MEz ©]%F ~ 400ME o) =k 23 0.073 0.092 2
S00ME ©14F T 2,000Mz DEH 1.375fY% | 0.0037f7° | 0.0046 /200
28z ©1%+ T 3006k ©lTh 61 0.16 0.20 10
al
= A= 2= o ST [
L Fa(De] Bele Fos M EAE welsh 2o}
2 = =
S A y .

o7 ik
5. 10GHz °14e] Futidelr] 54 A7k 68/° Loz &
th o, fo] ©9l= GHz olth
FQ A4 w7 Fo| B REMIto] AXIE Halsls
T Ee o] Aol e AAtaE BAREE A4S

71787 B A1 e Aetols 9 9 7 Fukrol A HALE]

o

2
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ghel Z1Egtel U@ ulge] Aol @ wi deuse]
9 wol 7t Fapol A BAEE ghel ZlE@el UE vge]
o] 77t 18 2HaA| gholol Ft).

N

% 52 Ag9le] tg FNARFLES

AARE | AABE | ALEE | ddEs

Fob @9 : .
(V/m) (A/m) (uT) (W/m™)
1Hz ©]3k = 1.63%10° | 2x10° ;
1Hz o]} ~ 8Hz mwk 20,000  |1.63<10°4°| 2x10%/f /-’
SHz ©]4 ~ 25Hz ®gt 20,000 2x10%F | 2.5%10% /
4
0.0258 °]%F ~ 0.824k /
500/t 20/t 25/f /
ks /
/
0.828 14 ~ 65k ol 610 244 30.7 /
/
0.065ME ©14F ~ IME ol 610 1.6/t 2.0/f /
/
1 o4~ 10Mg =) 610/f 1.6/t 2.0/f f
108z ©14 ~ 400 o)t 6l 0.16 0.2 10
400Mz ©]% T 2,000M T 342 0.008tY% 0.01f£4% /40
20 °]4F T 3008 D% 137 0.36 0.45 50

A 274. ICNIRP 7|&

ICNIRP(= Al H]o] 23}AL BE 9193])= IRPA(EA WA HE A
shell A 1992 d e Hdeo =A uARE V)F2A 2 TGl A
A Het= Fuds, ARG 5o AAVIE AT E AFS W
ARA Az = 2 ZASn, mAEE 9gS sdum Yok

ICNIRP #7144 =712 ofel & 5-3, 5-49 2t}
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O

=
=

rot
rlo H

- 50 -



3E 5-3 ¥nkcle] tjgk ICNIRP AA 94 =7+

S|
&

M

L gnig & A3}

shalch Fo] VHE ot} AIS <y, UHF ¢HeLl, S-Band lo|t el

A 4% A3E sl Ak A7) Ze]al ICNIRP 702 vl
g #2 % 55 & 56004 UehlISlh =E3A G A AR ST

e ANARE(EE AR 7St S8 Hle Ay ===

E-field Strength H-field Strength B-field
Frequency range (V/m) (A/m) (uT)
3-150 kHz ]7 5 6.25
0.15-1 MHz 87 0.73/f 0.92/f
1-10 MHz 87/ 0.73/t 0.92/f
10-400 MHz 28 0.073 0.092
400-2,000MHz 1.375f 0.0037f7 0.0046£"
2-300 GHz 61 0.16 0.20
¥ 5-4 AFde] 3 ICNIRP HAA37F =7+
E-field Strength H-field Strength B-field
Frequency range (V/m) (A/m) (uT)
0.82-65 kHz 610 24.4 30.7
0.065-1 MHz 610 1.6/f 2.0/t
1-10 MHz 610/f 1.6/ 2.0/t
10-400 MHz 61 0.16 0.2
400-2,000MHz 3f17? 0.008f"2 0.011"2
2-300 GHz 137 0.45 0.45
A 34, guil, APl gk AAR D=7 EEY

2 Ao HE Aol Top Sideol A

“18] 31 ICNIRPO] Ao =7

Zpol 7k b= A kot gheh wheba e
A7} 27153 ICNIRP7|5S W ali

olfoiX i A9 B FAe] gig AATAA=ELE

- 51 -

=z =
o) =32 o] A2 =] ICNIRP | #71% e EA
71& 71E &= T
156 MHz 0.5 0.5 28.00 28.00 10.82 0.15
156 MHz 0.5 1 28.00 28.00 10.16 0.13
156 MHz 0.5 15 28.00 28.00 9.65 0.12
156 MHz 0.5 2 28.00 28.00 5.25 0.03
156 MHz 05 3 28.00 28.00 6.34 0.05
156 MHz 0.5 4 28.00 28.00 5.42 0.03
156 MHz 0.5 5 28.00 28.00 4.46 0.02
156 MHz 1 0.5 28.00 28.00 10.70 0.15
156 MHz 1 1 28.00 28.00 11.34 0.16
VHF 156 MHz 1 15 28.00 28.00 10.70 0.15
orelt 156 MHz 1 2 28.00 28.00 10.46 0.14
= 156 MHz 1 3 28.00 28.00 10.11 0.13
156 MHz 1 4 28.00 28.00 8.69 0.09
156 MHz 1 5 28.00 28.00 6.23 0.04
156 MHz 1.5 0.5 28.00 28.00 1542 0.30
156 MHz 15 1 28.00 28.00 13.69 0.24
156 MHz 1.5 15 28.00 28.00 12.33 0.19
156 MHz 15 2 28.00 28.00 10.86 0.15
156 MHz 15 3 28.00 28.00 9.67 0.11
156 MHz 1.5 4 28.00 28.00 743 0.07
156 MHz 15 5 28.00 28.00 4.38 0.02
AIS 162 MHz 0.5 0.5 28.00 28.00 6.87 0.06




3050 MHz 15 10 61

61

1.23

0.00

3050 MHz 15 12 61

61

6.19

0.01

s o) ot

al
glol A w=EA 7}

T
S >~
o U

os)

A A7V =7 =4 S EA Sk

and@l|o|t o] Apoll= WALE= dE

S
tellA Aoz Wakste = Aateide] 54wl

H

= 11.062.2 =uU7]&2 ICNIRP 71&S 2338t om
Ueix) 24 Avks Ee wEsth el UHF sheldeld 71
WESGAT ALY o 2m olslA Tl A1 23 =

o

2o
=
9

A A Top Side©l

162 Mz | 05 1 28.00 28.00 6.38 0.05
162 MHz | 05 15 28.00 28.00 436 0.02

162 MHz | 05 2 23.00 23.00 363 0.01

162 MHz | 05 3 28.00 28.00 2.84 0.01

162 MHz | 05 4 28.00 23.00 2.19 0.01

162 Mz | 05 5 28.00 23.00 1.09 0.00

162 MHz 1 05 28.00 28.00 7.88 0.07

162 MHz 1 1 28.00 23.00 6.45 0.05

162 MHz 1 15 28.00 28.00 5.72 0.04

orejy | 162 MHz 1 2 28.00 28.00 426 0.02
162 MHz 1 3 28.00 28.00 3.06 0.01

162 MHz 1 4 28.00 23.00 2.44 0.01

162 MHz 1 5 28.00 23.00 162 0.00

162 MHz | 15 0.05 28.00 28.00 93.13 11.06

162 MHz | 15 1 28.00 28.00 863 0.09

162 MHz | 15 15 28.00 28.00 762 0.07

162 MHz | 15 2 28.00 28.00 5.24 0.03

162 Mz | 15 3 28.00 23.00 432 0.02

162 Mz | 15 4 28.00 23.00 2.96 0.01

162 MHz | 15 5 28.00 28.00 2.06 0.01

423 MHz | 05 05 28.27 2827 20.41 0.52

423 MHz | 05 1 28.27 2827 16.44 0.33

423 Mz | 05 15 2827 2827 12.63 0.20

423 MHz | 05 2 28.27 2827 11.72 0.17

423 MHz | 05 3 28.27 2827 9.27 0.10

423 MHz | 05 4 28.27 2827 711 0.06

423 MHz | 05 5 28.27 2827 5.2 0.03

423 MHz 1 05 28.27 2827 26.83 0.90

423 MHz 1 1 28.27 2827 19.42 0.47

423 MHz 1 15 28.27 2827 17.37 0.38

423 MMz 1 2 28.27 2827 14.76 0.28

UHF | 423 MHz 1 3 28.27 2827 10.65 0.14

orejy | 423 MHz 1 4 28.27 2827 6.28 0.05
423 MMz 1 5 28.27 2827 2.64 0.01

423 MHz | 15 0.05 28.27 2827 2371 0.70

423 MHz | 15 1 28.27 2827 18.44 0.43

423 MHz | 15 15 28.27 28.27 16.32 0.33

423 MHz | 15 2 28.27 2827 13.39 0.22

423 Mz | 15 3 2827 2827 12.84 0.21

423 MHz | 15 4 28.27 2827 3.82 0.09

423 MHz | 15 5 28.27 2827 5.24 0.03

3050 MHz | 15 0 61 61 0.18 0.00

S-Band [ 3050 MHz | 15 2 61 61 0.43 0.00
3050 Mz | 15 4 61 61 0.79 0.00

2ol | 3080 MHz | 15 6 61 61 0.98 0.00
3050 MHz | 15 3 61 61 1.03 0.00

- 53 -

£ 56 dntg & A F4 (A]19d V1% 24
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A | FAe | el | Aw | o0 | TONRR AR e
71 7| AR T
156 MHz | 05 05 61 61 10.82 0.03
156 MHz | 05 1 61 61 10.16 0.02
156 Miz | 05 15 61 61 9.65 0.02
156 MHz | 05 2 61 61 525 0.01
156 MHz | 05 3 61 61 6.34 0.01
156 MHz | 05 4 61 61 5.42 0.00
156 MHz | 05 5 61 61 446 0.00
156 MHz 1 05 61 61 10.70 0.03
156 MHz 1 1 61 61 11.34 0.03
VHE |16 MHz 1 15 61 61 10.70 0.03
oreuy | 106 MHz 1 2 61 61 10.46 0.03
o 156 MHz 1 3 61 61 10.11 0.03
156 MMz 1 1 61 61 3.60 0.02
156 MHz 1 5 61 61 6.23 0.01
156 MHz | 15 05 61 61 1542 0.06
156 MHz | 15 1 61 61 13.69 0.05
156 MHz | 15 15 61 61 12.33 0.04
156 MHz | 15 2 61 61 10.86 0.03
156 MHz | 15 3 61 61 967 0.02
156 MHz | 15 4 61 61 7.43 0.01
156 MHz | 15 5 61 61 438 0.00
162 MHz | 05 05 61 61 6.87 0.01
A5 [T162 MHz | 05 1 61 61 6.38 0.01
Qe ’ =
162 MHz | 05 15 61 61 436 0.01

- 54 -




162 MHz | 05 2 61 61 363 0.00 e Fristal A duet 2elM SAANE A9 VI vlal
162 MHz | 05 3 61 61 284 0.00
162 MHz | 05 1 61 61 219 000 & ®oke w AIS el 5em7 2ol A %Z] F7} 2212 FU7)E
162 MHz | 05 5 61 61 109 0.00 =0 = =% L og=o mx
162 MHz |1 05 61 61 783 0.1 ICNIRP 712 st er] veix 54 Ashe 71 B=dd.
162 MHz | 1 1 61 61 6.45 0.01
162 MHz |1 15 61 61 572 0.01
162 MHz | 1 2 61 61 426 0.00 9. BtEl 3 A BA
162 MHz | 1 3 61 61 3.06 0.00
162 MHz | 1 4 61 61 244 0.00
162 MHz | 1 5 61 61 162 0.00
162 MHz | 15 | 0.05 61 61 93.13 2.27 shitel 3.9 VHFE <HelL, AIS <Heluy, UHFE <QHEILE, S-Band #lo]t]ol
162 MHz | 15 1 61 61 863 0.02 _
162 MHz | 15 | 15 61 61 762 0.1 A FAY daks Sl AR A=rlE 22]al ICNIRP 7]Ee2 Bl
162 MHz | 15 2 61 61 5.24 0.01 . o
162 MHz | 15 3 61 61 432 0.00 & g2 57, 3 5894 eI,
162 MHz | 15 4 61 61 296 0.00
162 MHz | 15 5 61 61 2.06 0.00
23 MHz | 05 | 05 61 61 2041 0.11 357 vt & A 1A (Rl VIE 2A)
423 MHz | 05 1 61 61 16.44 0.07
423 MHz | 05 15 61 61 12.63 0.04 - = g wol | A7 EL ICNIRP | A7 | =&
423 MHz | 05 2 61 61 1172 0.04 ° R 7% 7%= AR =
423 Miiz | 05 3 61 61 9.27 0.02 156 MHz | 05 | 05 28.00 28.00 11.84 0.18
423 MHz | 05 4 61 61 71 0.01 156 MHz | 05 1 28.00 28.00 10.46 0.14
423 Mz | 05 5 61 61 5.2 0.01 156 MHz | 05 15 28.00 28.00 9.33 0.11
423 MHz | 1 05 61 61 26.83 0.19 15 MHz | 05 2 28.00 28.00 7.63 0.07
A23MHz | 1 1 61 61 19.42 0.10 15 MHz | 05 3 28.00 28.00 5.23 0.03
423 MHz | 1 1.5 61 61 17.37 0.08 156 MHz | 05 4 28.00 28.00 482 0.02
423 MHz | 1 2 61 61 14.76 0.05 15 MHz | 05 5 28.00 28.00 324 0.01
UHF | 423 MHz | 1 3 61 61 1065 0.03 156 MHz | 1 05 28.00 28.00 12.63 0.2
opgup | 423 MHz | | 4 61 61 6.28 0.01 156 MHz | 1 1 28.00 28.00 11.96 0.18
423 MHz | 1 5 61 61 264 0.00 VHE | 196 MHz |1 15 28.00 28.00 10.32 0.14
423 MHz | 15 1 61 61 1844 0.09 RV 155 M 1 3 58.00 28.00 342 0.09
423 MHz | 15 2 61 61 13.39 0.04 156 MHz | 1 5 28.00 28.00 864 0.09
423 MHz | 15 3 61 61 1284 0.04 15 MHz | 15 | 05 28.00 28.00 13.26 0.22
423 MHz | 15 4 61 61 882 0.02 156 MHz | 15 1 28.00 28.00 12.74 0.20
423 MHz | 15 o 61 61 5.24 0.01 156 MHz | 15 15 28.00 28.00 11.95 0.18
3050 MHz | 15 0 137 137 0.18 0.00 156 MHz | 15 2 28.00 28.00 10.46 0.14
. 3080 Mz | 1.5 2 137 137 043 0.00 156 MHz | 15 3 28.00 28.00 9.28 0.10
S7Band | 3050 MHz | 15 | 4 137 137 0.79 0.00 156 MHz | 15 | 4 | 2800 | 2800 | 836 0.09
3050 MHz | 15 6 157 137 0.98 0.00 156 MHz | 15 5 28.00 28.00 5.38 0.03
#lojry | 3050 MHz | 1.5 8 137 137 103 0.00 162MHz | 05 | 05 28.00 28.00 787 0.07
3050 MHz | 15 10 137 137 123 0.00 AS [Te vz | 05 1 23,00 23,00 562 0.04
3050 MHz | 15 12 137 137 6.19 0.00 ohelL} - ( ‘ ,
162 MHz | 05 | 15 28.00 28.00 424 0.02
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5-8 el =

el solA S4247 AIS ¢telvel 5 em#
10.762.% =W7]=¥ ICNIRP 7]
kel ey UHF etelyelA 71+S
2m olstellA =) 7|Ey 233 A9E EE
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e

71

VHF
ore| L

156 MHz

61.00

156 MHz

61.00

156 MHz

61.00

156 MHz

61.00

156 MHz

61.00

156 MHz

61.00

156 MHz

61.00

156 MHz

61.00

156 MHz

61.00

156 MHz

61.00

156 MHz

61.00

156 MHz

61.00

156 MHz

61.00

156 MHz

61.00

156 MHz

61.00

156 MHz

61.00

156 MHz

61.00

156 MHz

61.00

156 MHz

61.00

156 MHz

61.00

156 MHz

61.00

162 MHz 28.00 28.00 312 0.01
162 MHz 28.00 28.00 256 0.01

162 MHz 28.00 28.00 1.96 0.00

162 MHz 28.00 28.00 0.96 0.00

162 MHz 28.00 28.00 8.45 0.10

162 MHz 28.00 28.00 733 0.06

162 MHz 28.00 28.00 6.21 0.05

162 MHz 28.00 28.00 433 0.02

162 MHz 28.00 28.00 327 0.01

162 MHz 28.00 28.00 193 0.00

162 MHz 28.00 28.00 142 0.00

162 MHz 28.00 28.00 91.84 10.76

162 MHz 28.00 28.00 713 0.06

162 MHz 28.00 28.00 5.9 0.04

162 MHz 28.00 28.00 3.27 0.01

162 MHz 28.00 28.00 304 0.01

162 MHz 28.00 28.00 281 0.01

162 MHz 28.00 28.00 1.88 0.00

423 MHz 2827 2827 21.32 057

423 MHz 28.27 2827 1866 0.4

423 MHz 2827 2827 1323 0.22

423 MHz 28.27 2827 11.42 0.16

423 MHz 2827 2827 834 0.10

423 Mz 2827 2827 6.98 0.06

423 MHz 2827 2827 492 0.03

423 Mz 2827 2827 25.23 0.80

423 MHz 28.27 2827 2176 059

423 MHz 5 227 2827 19.27 0.46

423 MHz 2 2827 2827 15.35 0.29

UHF | 423 Mz 3 2827 2827 1176 017
crepy |23 Mz 4 2827 2827 6.25 0.05
423 MHz 5 2827 2827 347 0.02

423 MHz 0.05 2827 2827 2431 0.74

423 MHz 1 2827 2827 19.23 0.46

423 MHz 15 2827 2827 1547 0.30

423 MHz 2 2827 2827 13.17 0.22

423 MHz 3 2827 2827 11.93 0.18

423 MHz 4 2827 2827 9.27 011

423 MHz 5 28.27 2827 0.62 0.00

3050 MHz 0 61.00 61.00 059 0.00

S-Band | 3050 MHz 2 61.00 61.00 0.98 0.00
3050 MHz 4 61.00 61.00 102 0.00

3060 Mz 6 61.00 61.00 142 0.00

Aol ["3050 MLz 3 61.00 61.00 162 0.00
3050 MHz 10 61.00 61.00 443 0.01
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AIS
Qe

162 MHz

61.00

162 MHz

61.00

162 MHz

61.00

162 MHz

61.00

162 MHz

61.00

162 MHz

61.00

162 MHz

(2N =N RO

61.00

162 MHz

3

61.00

162 MHz

61.00

162 MHz

o

61.00

162 MHz

61.00
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162 MHz 1 3 61.00 61.00 3.27 0.00 3. A &3 A3 B4
162 MHz 1 4 61.00 61.00 1.93 0.00
162 MHz 1 5 61.00 61.00 142 0.00
162 MHz | 15 0.05 61.00 61.00 91.84 2.26 o
162 MHz | 15 1 61.00 61.00 713 0.01 Aol VHE <HeElY, AIS <FElY, UHF <FeElYelA A3 Z23E
162 Mz | 15 15 61.00 61.00 592 0.01 B _ _ D oto o
162 Mz | 15 2 61.00 61.00 327 0.00 WAk =7]5 J2]al ICNIRP 715 o2 vlaldh gk i 579,
162 MHz | 15 3 61.00 61.00 3.04 0.00 1060 A i~
162 MHz | 15 4 61.00 61.00 2.81 0.00 5710014 EhiRct.
162 MHz | 15 5 61.00 61.00 1.88 0.00
423 MMz | 05 05 61.00 61.00 21.32 0.12
423 MHz | 05 1 61.00 61.00 18.66 0.09 ¥ 59 A4 A B4 (4R Ve 24)
23 Mz | 05 15 61.00 61.00 13.23 0.04 —
423 MHz | 05 2 61.00 61.00 11.42 0.04 au | zme | mel | A =W | ICNIRP | 71 | ==X
423 MHz | 05 3 61.00 61.00 3.84 0.02 ° = 7% 7% A=l e
423 MHz | 05 4 61.00 61.00 6.98 0.01 156 MHz | 05 05 28.00 28.00 10.37 0.14
423 MHz | 05 5 61.00 61.00 492 001 156 MHz | 05 1 28.00 28.00 10.63 0.14
423 MIz 1 05 61.00 6100 25.23 0.17 156 Mz | 05 15 2300 2300 929 011
332 iﬁgz } 115 2188 g}gg fé;g gi 156 MHz | 05 2 2800 2800 8.46 0.09
S VA . B R J. . —
423 Mz 1 2 61.00 61.00 15.35 0.06 ?_’2 ﬁﬁz 8E’ j gzgg gzgg ggi 883
UHF | 423 MHz | 1 3 61.00 61.00 11.76 0.03 Sl R ' = : '
193 ML 1 1 6100 6100 605 0.01 156 MHz | 05 5 28.00 28.00 3.12 0.01
FEY o M 1 5 61.00 61.00 347 0.00 156 MHz 1 05 28.00 28.00 12.93 0.21
423 MHz | 15 0.05 61.00 61.00 24.31 0.15 156 MHz 1 1 28.00 23.00 11.13 0.16
423 MHz 15 1 61.00 61.00 19.23 0.10 VHF 156 MHz 1 1.5 28.00 28.00 10.63 0.14
423 MHz | 15 15 61.00 61.00 15.47 0.06 obel 156 MHz 1 2 28.00 28.00 10.04 0.13
423 Mz | 15 2 61.00 61.00 13.17 0.04 e T VT 1 3 28.00 28.00 9.12 0.11
423 MHz | 15 3 61.00 61.00 11.93 0.03 156 Mz 1 4 28.00 28.00 834 0.09
423 MHz 15 4 61.00 61.00 9.27 0.02 156 MHz 1 5 28.00 28.00 6.13 0.05
423 MHz 15 5 61.00 61.00 6.%3 0.01 156 MHz 15 05 28.00 28.00 13.36 0.23
3050 MHz | 15 0 137.00 137.00 0.59 0.00 156 MHz | 15 1 28.00 28.00 12.45 0.20
S-Band ?;838 NNMTHZ ig i g-gg g;-gg (l’gg 8-88 156 MHz | 15 15 28.00 28.00 11.04 0.16
OUO R ol . . A ~
156 M 15 2 28.00 28.00 9.98 0.23
3050 Miz | 15 6 137.00 137.00 1.42 0.00 6 MHZ 5 3 58,00 5800 Ve 000
#elt [T3050 Mz | 15 3 137 137 162 0.00 o MHZ - ; 5500 5500 o 00
v = P - - 7 . . . . .
A0 L 10 137 1T 443 0.00 156 MHz | 15 5 28.00 28.00 641 0.05
162 MHz | 05 05 28.00 28.00 6.35 0.05
storsfdistn AEA el oA SHZAIE A2l 71+ vl 162 MHz | 05 1 28.00 28.00 5.26 0.04
} 162 MHz | 05 15 28.00 28.00 478 0.03
= o) =X o =72 o
3 woks w AIS SHelue 5 em7 ol =E At 22608 S AIS | 162 MHz | 05 2 28.00 28.00 345 0.02
+¥ ICNIRP 71&& 2Fsider Umx] 4 Zies 7&s 5 keI igj ﬁﬁz 82 Z j:gg j:gg ?42 88(1)
y z K 28. 28. ksl .
=3 162 MHz | 05 5 28.00 28.00 095 0.00
162 MHz 1 05 28.00 28.00 9.34 0.11
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162 MHz | 1 1 2800 | 2800 816 0.8

162 MHz | 1 L5 | 2800 | 2800 721 007

162 MHz | 1 2 2800 | 2800 523 0.03

162 MHz | 1 3 2800 | 2800 346 0.2

162 MHz | 1 1 2800 | 2800 215 0.1

162 MHz | 1 5 2800 | 2800 123 0.00

162 MHz | 15 | 05 | 2800 | 2800 864 0.10

162 MHz | 15 1 2800 | 2800 806 0.8

162 MHz | 15 | 15 | 2800 | 2800 732 0.07

162 MHz | 15 2 2800 | 2800 409 0.2

162 MHz | 15 3 2800 | 2800 273 0.1

162 MHz | 15 4 2800 | 2800 215 0.1

162 MHz | 15 5 2800 | 2800 092 0.00

23MHz | 05 | 05 | 2827 | 2827 10.36 0.13

423 MHz | 05 1 2821 | 2827 9.4 0.10

423MHz | 05 | 15 | 2821 | 2827 836 0.09

423 MHz | 05 2 2821 | 2821 6.2 0.06

423 MHz | 05 3 2821 | 9821 547 0.04

423 MHz 0.5 4 28.27 2827 4.24 0.02

423 MHz | 05 5 2821 | 2821 438 0.02

423 MHz |1 05 | 2827 | 2827 9.63 012

423 MHz |1 1 2821 | 2821 898 0.10

423 MHz | 1 15 | 2827 | 2821 8.12 0.8

423 MHz | 1 2 28271 | 2827 739 007

UHF | 423 MHz | 1 3 2821 | 2821 6.46 0.05

oreup | 423 MHz | 1 4 2821 | 2821 535 0.04

423 MHz |1 5 2821 | 2821 508 0.03

23 MHz | 15 | 005 | 2827 | 2827 | 1046 0.14

423 MHz | 15 1 2821 | 2821 9.42 0.1

423MHz | 15 | 15 | 2827 | 2827 786 0.08

423 MHz | 15 2 2821 | 2821 693 0.06

423 MHz | 15 3 2821 | 2821 6.4 0.05

423 MHz | 15 4 28271 | 2827 583 0.04

423 MHz | 15 5 28271 | 2827 491 0.03
Aol AR WA Es]E 22 a ICNIRP A4 w7)
=& WEgh dnid 3 dhe)t seke @] o] UHFME Ve
Ass A AEE B ot S distal A b 3
ghiel sehs te UHF s ARSskal 2lat olel weh F3s«= A

2 Apolel o3t Ao AlnEn
- 61 -

® 510 44 A% B (H99 71E 24

. e | w S [ ICNIRP | A7 | =4

o]'B] Tv"]"l‘ EO] 7'1‘1] 7]% 7]% 70]_5:— Z,:
156 MHz 0.5 0.5 61.00 61.00 10.37 0.14

156 MHz 0.5 1 61.00 61.00 10.63 0.14

156 MHz 0.5 15 61.00 61.00 9.29 0.11

156 MHz 0.5 2 61.00 61.00 8.46 0.09

156 MHz 0.5 3 61.00 61.00 4.88 0.03

156 MHz 0.5 4 61.00 61.00 3.97 0.02

156 MHz 0.5 5 61.00 61.00 3.12 0.01

156 MHz 1 0.5 61.00 61.00 12.93 0.21

156 MHz 1 1 61.00 61.00 11.13 0.16

VHF 156 MHz 1 15 61.00 61.00 10.63 0.14
eI 156 MHz 1 2 61.00 61.00 10.04 0.13
= 156 MHz 1 3 61.00 61.00 9.12 0.11
156 MHz 1 4 61.00 61.00 8.34 0.09

156 MHz 1 5 61.00 61.00 6.13 0.05

156 MHz 1.5 0.5 61.00 61.00 13.36 0.23

156 MHz 1.5 1 61.00 61.00 12.45 0.20

156 MHz 1.5 1.5 61.00 61.00 11.04 0.16

156 MHz 15 2 61.00 61.00 9.98 0.23

156 MHz 15 3 61.00 61.00 8.45 0.09

156 MHz 1.5 4 61.00 61.00 7.23 0.07

156 MHz 1.5 5 61.00 61.00 6.41 0.05

162 MHz 0.5 0.5 61.00 61.00 6.35 0.05

162 MHz 0.5 1 61.00 61.00 5.26 0.04

162 MHz 0.5 15 61.00 61.00 478 0.03

162 MHz 0.5 2 61.00 61.00 3.45 0.02

162 MHz 0.5 3 61.00 61.00 242 0.01

162 MHz 0.5 4 61.00 61.00 1.56 0.00

162 MHz 0.5 5 61.00 61.00 0.95 0.00

162 MHz 1 0.5 61.00 61.00 9.34 0.11

AIS 162 MHz 1 1 61.00 61.00 8.16 0.08
SheL} 162 MHz 1 15 61.00 61.00 7.21 0.07
162 MHz 1 2 61.00 61.00 5.23 0.03

162 MHz 1 3 61.00 61.00 3.46 0.02

162 MHz 1 4 61.00 61.00 2.15 0.01

162 MHz 1 5 61.00 61.00 1.23 0.00

162 MHz 15 0.5 61.00 61.00 8.64 0.10

162 MHz 15 1 61.00 61.00 8.06 0.08

162 MHz 1.5 1.5 61.00 61.00 7.32 0.07

162 MHz 15 2 61.00 61.00 4.09 0.02
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162 MHz 1.5 3 61.00 61.00 2.73 0.01
162 MHz 1.5 4 61.00 61.00 215 0.01
162 MHz 1.5 5 61.00 61.00 0.92 0.00
467 MHz 0.5 0.5 61.70 61.00 10.36 0.13
467 MHz 0.5 1 61.70 61.00 9.14 0.10
467 MHz 0.5 15 61.70 61.00 8.36 0.09
467 MHz 0.5 2 61.70 61.00 6.82 0.06
467 MHz 0.5 3 61.70 61.00 547 0.04
467 MHz 0.5 4 61.70 61.00 4.24 0.02
467 MHz 0.5 5 61.70 61.00 4.38 0.02
467 MHz 1 05 61.70 61.00 9.63 0.12
467 MHz 1 1 61.70 61.00 8.98 0.10
467 MHz 1 1.5 61.70 61.00 812 0.08
467 MHz 1 2 61.70 61.00 7.39 0.07
UHF 467 MHz 1 3 61.70 61.00 6.46 0.05
obgu} | 467 MHz 1 4 61.70 61.00 5.35 0.04
467 MHz 1 5 61.70 61.00 5.08 0.03
467 MHz 1.5 0.05 61.70 61.00 10.46 0.14
467 MHz 1.5 1 61.70 61.00 9.42 0.11
467 MHz 1.5 15 61.70 61.00 7.86 0.08
467 MHz 1.5 2 61.70 61.00 6.93 0.06
467 MHz 1.5 3 61.70 61.00 6.04 0.05
467 MHz 1.5 4 61.70 61.00 5.83 0.04
467 MHz 1.5 5 61.70 61.00 491 0.03
AR 2RANE FWAAREE7E 221 ICNIRP A4 =7
=& WS
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4) 2& FololA] gk o]de] QU AR EojA= <t
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