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SUMMARY

Wireless communication and broadcasting services using frequency
band under 30MHz are used to protect life and property in the
emergency situation like natural disaster and distress. Nowadays the
equipment such as wireless power transfer, PDP TV and industrial
power control system are emerging in the market due to the
convergence into the other industry fields from electromagnetic wave
technologies. These equipment are generating the unintentional
electromagnetic problem under 30MHz frequency band and are yielding
the interference to wireless communication and broadcasting services
using the frequency band assigned by frequency auction and beauty
contest. This research suggests the revision of EMC technical regulation
including the technical criteria and test procedure to protect the
equipment from unintentional electromagnetic disturbance and the
communication and broadcasting services using frequency band under
30MHz.

Generally power drive systems are employed in belt conveyer systems
and precise control systems in manufacturing factory to control motors
in the industry site. The industries express concern about the possibilities
of equipment malfunction and interference to the power system and
communication and broadcasting system in the industry site by the
electromagnetic disturbances around 9KHz frequency band used in the
power drive system. This research suggests the revision of the power
drive system EMI and EMS technical regulations and test procedures
based on the reference to the international standards by industry trends
analysis, industry survey and cooperated measurement analysis.
Especially the technical regulation related with power drive system
includes EMC criteria for the low frequency under 9KHz with the first

in Korea.



With the revision of EMC technical criteria for the power drive
system, the basic test method and procedure will be required for the
low frequency test to keep up with the consistency and reproducibility
of test. And also, the low frequency EMI test method related with
harmonics, voltage variation and flicker are suggested in this research on
the basis of international standards. Additionally, this research includes
the test method for low frequency EMS to protect the equipment by the
low frequency electromagnetic disturbance. Low frequency EMC basic
test method mentioned in the above will be used only for the variable

speed power drive system.

Wireless power transfer electric vehicle, called "On-Line Vehicle" has
been developed and commercialized in Korea with the first in the world.
Wireless power transfer electric vehicle using 20KHz frequency on the
purpose of its power supply has the possibilities of interference to the
communication and broadcasting services using frequency band which
are around its 20KHz frequency for wireless power transfer electric
vehicle and are under 30MHz influenced by the harmonics of 20KHz for
the inherent wireless power transfer electric vehicle. This research
includes the cooperated measurement analysis for the EMI technology of
wireless power transfer electric vehicle and suggests the draft revision

for its EMI regulation and test method.

Although EMI standard under 30MHz frequency band are developed
in the world with emerging of PDP TV and wireless power transfer
equipment, the standard for the test site validation are not presented in
the world. Nowadays NSA(Normalized Site Attenuation) and
RSM(Reference Site Method) as a site validation method under 30MHz
are discussed in CISPR. With this research, we have studied on the EMI
site validation method under 30MHz frequency band, contributed the
new RSM(Reference Site Method) to CISPR, propelled to be standardized



for the developed RSM in CISPR.

Currently, although most of countries in the world including Korea are
operating the conformity assessment system in the field of EMC before
products are placing on the market, there is no conformity assessment
regulations for EMC of the fixed installations composed of components,
devices and products. We also have developed the new approaches of
EMC regulations for the fixed installation and also, suggested the draft

EMC technical criteria and assessment method for the fixed installation.

RRA has executed the measurement and survey for the equipment
based on the Radio Act, Article 47-3 since 2011 whether it's conformed
to EMC regulation or not. And also RRA established the roadmap
related with the measurement and survey for the equipment and
measured the EM interference status for the equipment by selecting the
smart grid facilities, the bicycle road facilities in Sejong City and the

medical devices and facilities in hospital in 2013.
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X7 |& M7 |(dBuxvim)
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and are RF-bonded at

All metallic services enter

main earthing terminal

Uncontrolled
outside world
EM environment:
EM Zone 0

the

Bonds between main BRC
and the building’ Common
Bonding Network (CBN)

(part of the BRC)
i

J f= =f

= =

f= = - =

Items of electrical or electronic equipment

Segregated Area 1
(EM Zone 1)

Main earthing terminals are
bonded to their BRCs at both ends

F-

H Metallic services entering Area 2 r e =
are also RF-bonded to its BRC /
A A Main BRC for one floor of a
> building (segregated area 1)
ROl e R -~ ["Additional BRC around
(EM Zone 2) segregated area 2
== ¥~ Walls of building |

| EM Zone 1
(for example)
BRC

| EM Zone 2
(for example)

h

Cabinet
backplate used
- as bonding plate,

in series with the
BRC

G

Filters RF-bonded metal-
to-metal at each fixing

Surge protection
devices (SPDs)

Direct RF bonds (metal clamps) for
cable shields, armour, conduit, etc.

Example of additional
meshing in EM Zone 2

C LN

| |

a9 37 A EA BRC AHE o
(ZX : REO Good EMC Engineering Practices in the Design and

Construction of Fixed Installation)
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AR BRE 7%, A BE Adu
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CISPR 11, CISPR 13, CISPR 20, CISPR 22, CISPR 24, CISPR 32, CISPR
35, IEC PAS 62825

5 IEC 61800-3, IEC 61000-3-2, IEC 61000-3-3, IEC 61000-3-12, IEC
61000-3-11, IEC 61000-2-2, IEC 61000-2-4, IEC 61000-5-2, IEC
61000-4-14, IEC 61000-4-27, IEC 61000-4-28

ITU-R SM 1879-1
)= 47CFR Part 15, Part 18

4 EMC A4 5 7po]=

9= EMC 7%

10 AoAga AFEAA, “Hzisr A YlE7lE A7, 2008

11 Ay A7EIA, “AApaA3g 715 477, 2009

12 AvpAdga AFEHIA, “HAARAFAY Zle7IE ' A A7, 2010
13 FHAR AT 7RI, “AARAFY TIE AT, 2011

14 = AvRIT AR, AR TIeE R A T, 2012
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o

15 REO, Good EMC Engineering Practices in the Design and

Construction of Fixed Installation

16 CISPR/A/WG1_(Nam Kim, S.Lee, J.G.Yang, H.S.Keum, B.H.Kim,
S.H.Choi) Reference Site Validation by using the Reference Site
Method below 30 MHz, 2013.102

17 2013'd CISPR 3|9 A=

18 HiHAE ax3 B 7IF(FA)(http:/ /cfil205.uf.daum.net/ attach/
19606A504DAF7E8DOAFB45), §t=r78 wlA & &5 ul A & %], 2008.9.
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20 http:/ /www.kcc.go.kr
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- IMH AC/DC HAZE l 1 A W) Agks Afzzeg 33
- A=A o} ) - 9] 30m AN AR Fe(RHRAE QA E S 75 2

- IME AC/DC HAXEA xd&*g Il A %ﬂ%_‘i_?._lﬂ_i =
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- ZHEOPE Al 4 S} - ] 58(ISM) AHIZA A=Z o=
WS ol 8(1F)3h= ARIE(AH) Ve 1T = U=

1~ o ISM1E At HTEA| 7|dBrYm) | &V = B34 7 XdBum)
Futr ti(MHz) 30m X7|Z| M7|[10m FZ|Ze] MZ|| 10m &7 |&e| M7|
0.009 . : 101
0.15 - : 76
0.15 ~ 0.49 64.5 84.5 106
0.49 ~ 3.95 54.5 74.5
3.95 ~ 20 39.5 59.5
20 ~ 30 29.5 49.5 56
30 ~ 230 30 40 60
230 ~ 1000 37 47 50
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% 7|&7|F0IM 30MHz O|sk= XP7|EH| AM|7|(dBuAM)E 7=

ImZ Hatsl= A9 51dBE C{slo] SMESE st
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ol
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o UM HM7IZe| M7|(dBrV

o A=A Wl 7+
- ISM 71719 1§ AF 7171 A=A w8l 71+
Fafe B {240124%2 < 20 kVA HAHXE > 20 kVA
(MHz) FHFZNABLY) | HHZHdBLY) | EEFZHABLY) | HZHdBLY)
0.15 ~ 050 79 66 100 90
050 ~ 5 73 60 86 76
5 ~ 30 73 60 9 ~ 73 80 ~ 60
- AEE fFExYVIT A=A W 71E
ESTIESETTS] TEZE|7|F 5{&7[F(dBuY)
(MHz) TSI B
0.009 ~ 0.050 110 -
0.050 ~ 0.1485 90 ~ 80 -
0.1485 ~ 0.50 66 ~ 56 56 ~ 46
050 ~ 5 56 46
5 ~ 30 60 50
. Axbe ' 7S (@A JIARS 7]E)
1A wdo MI|ZZE=(V/m) | A7 |2 = (A/m) RS- = (uT)
Fule He
ldiol | Rjdel | gldtel | Aedol | ddkel | F[fol
1Hz 0|35} - - 3.2x10* | 1.63x10°| 4x10* 2x10°
1Hz ~ 8Hz 10,000 |20,000 | 32x10%7 | 1.63<10°% | 4x10%f% | 2x10°%f
8Hz ~ 25Hz 10,000 |20,000| 4,000/f | 2x10%f | 5,000/f | 2.5x10%f
0.025kiz ~ 0.8kHz| 250/f | 500/f 4ff 20/f 5/f 25/f
0.8z ~ 3kiz 250/f - 5 - 6.25 -
0.82kz ~ B5kiz - 610 - 24.4 30.7
3z ~ 150kHz 87 - 5 - 6.25 -
0.15Mz ~ 1Mt 87 - 0.73/f - 0.92/f -
0.065Mz ~ 1M - 610 - 1.6/f 2.0/f
1Mz ~ 10ME: 87/f"2 | 610/f | 0.73/f 1.6/f 0.92/f 2.0/f
10Mz ~ 400Mt 28 61 0.073 0.16 0.092 0.2

140




400Mz ~ 2,000Mtz| 1.375f'2 | 3f'2 |0.0037f"2| 0.008f"2 |0.0046f"2| 0.01f'2
oGz ~ 3006H 61 137 0.16 0.36 0.20 0.45

T4 AR A7 9EAIZE
Ao A 7] W3S vwsle =F
- A SRS 10kHz B9 QW E Wi 29 FuE 4%

]
% 10kHz2| AlB2| Txmy} MissiN LMslD AS

o 4dMHz ~ 1GHz °|’d9 W= &35 °lste] @o] SAHY

Z1e7Ee WSSkl e

ZOje(MHz) EAZHdBuV/m)E= 7|127|F(dBuV/m) |2
o ISM 7|= gi=
0.009 ~ 0.15| 65 ~ 85 76 ~ 101 - AP R B
0.15 ~ 3.95 35 ~ 75 495 ~ 745 o ISM 1Z AZ
395 ~ 30 | &ATES 0[5 745 ~ 495 o ISM 15 A=
30 ~ 1,000 | SAZXS 0[5 40 ~ 47 0 ISM 15 Ax

B A |

141



TR 5 7)idant fm}

ﬁ.

i

2

™
o

10

05

b (kT

15

bR R

—am_s¥® ——ilom_s4@W — EWIH

i1

A3 47 ideevm)

i
(=]

]

g

130

azo

430

530
T R

142




2) 9HE AC XE A=A W& =F

o 9kHz ~ 150kHz thgellA 128 ~ 102dBuV, 150kHz ~ 30MHz tH ol A
110 ~ 76dBuV A% Eo] SHEH 7Ierles 2H3taL U+
- AR A7IAdIEe] AAH BHAA SRR E AFEHE AIY
3t A el= zpol7b A
% MRz2uz MRE EFsio] Moz £AK34dB) SIS

- 9kHz ~ 6MHz A}oldlAE 10kHz TZ37F HAEW, 6MHz ~
30MHz o)A+ 220kHze] %3} 21357 WA 3

# BMHZRE] WSS 220kHz TETHE ol As7) Sol0s HE Te
FOl(MHz) | E£XZH(dBuV) | &= 7|&7|=&(dBuv) H|
128 ~ 102 110 ~ 80 e
0.009 ~ 0.15 0 'f,'ig'_ A=
(94 ~ 68dBuA) | (76 ~ 46dBuA) | - ARIS R=IRpRR
110 ~ 47 100 ~ 73 0 ISM 15 AZ
0.15 ~ 30
(76 ~ 13dBuA) | (66~ 39dBuA) | - ZZHOBIEEL > RVA

i MH_J Wl

3
Z NE - iy |
. IIlll1r'|"|L.i'JL l“u‘ .ﬁ 'Ihﬂ” .I
T TR Ll
oo LT
_ e (AL
,% -.|_ I': I,ﬁ ___-'Ji-'-_. .........
Pl tL ,
Ay Nlll meﬂlﬁﬂ.“ﬂﬂmm % Ty Mu,,,u,m_ﬁqunmnm ]

143



=]

(3) QIHE DC RE HLA W) =H

AN

o 9kHz ~ 150kHz thedollA] 134 ~ 124dBuV, 150kHz ~ 30MHz thedollA 127
~ 47dBpV A% =X ¥
- IHE DC 2E9 tigt A=A W8l 7lerlse] 78 JA eof AC
XERT & ARyt WAsE Aoz #duy
- 9kHz ~ 6MHz Alolo| A= 10kHz 1Z 37 &4y
% ACEHOIA] 2SI 6MHz ~ 30MHz CHOY 220kHzS| DZETb= SHAISIA| 42

Fo(MHz) | EFZH(dBuV) | &xE 71£7|E(dBuv) Hl2
134 ~ 124 110 ~ 80 J|= ole
0.009 ~ 0.15 0 ISM 7IE 8=

(100 ~ 90dBpA) | (76 ~ 46uA) | - MRS R===pF

127 ~ 47 100 ~ 73 o ISM 15 A=
(93 ~ 13dBuA) (66~ 39dBuA) - TR > AKVA

0.15 ~ 30

yu |[ 'Jullr]"",
\W Wy

| |I iﬁmi" r-ﬂl'-”nllHEHL'ﬁ“ ""1|'

T s

WLTTTER -
T v i 'I'iln"'lllf.ldl ~'|f“|rf"|»" *H‘IlllhI"fl"“#fl.ﬁfh"ﬂli'ﬂ.j

0 Di% 0.2 045 06 075 09 205 1313515 165148 195.231 235 24 255 27 285 3

T (k)

i fuman)
5

Lo v
i T -
'f"r‘-ul
30 | | Sl et * O Y IS N 'S L I O N DA IO A N A I S [
ol e AT
30 | M (S SO PN N e . e TPy ot 1L L1 L
AR i S, 7S R Y B b
10 | N | 1+ 1 ¢ 8 1 1 i L 1 e
|
.1 2 5 4 % & 7 B 9 10111213 14 1516 17 18 1% 20 21 22 Z3 Z4 35 I6 I7 28 29 30

& Q- marex}

144



o AWE FHAQTH 4F DO HlaL

- ACHXET 10 ~ 20dB A=

=
¥ AC B2 MAHmMZE ZE7F MdX|=0{ )l DC B2

A2 W

110

100

90

70

T FidBra)

&0

50

40

30

L &

'm%@

"1"‘“‘u«""‘"i'r“,qi_

-"'n.ﬂl,‘l,’. u‘t

d.

A

a 015 03 ©O45 06 075 ©5 105 12 135 15 165 18 155

O (Mkz)

110

100

DO 2T

90 T

U idona)

Zap ()

01 23 436 78 9101112151415161718 1932021 2223 2425326 17282930

145

rr



(@) A% BERAT AARS AF) 54

- Ao WE(JAHE oA Z71ge] M7= 180HzoIA #Hal 47V/m, A7 1%
o] Al7l= 60HzoIA 23A/m HAE SAHEH AP R d¥kQle Hxjat <
|BS 7|Es et I 9 g m|ekd gro] S H

2

% FMAMD} QIMES 7| : 180Hz : 2777(1388)V/m, 60Hz : 333(67)A/m

40 Hz ~ 32 kHz 100 kHz ~ 10 MHz

=0 I &(V/m) AL7 | ZHAJm) 7| A7 | &
ol (ZHUY 712 ([T (B 7IE (Fos|EEg 7IE | o | S YU 7IE
0.5m | 180Hz | 4.7 | 2777 | eoHz | 1.9 | 333 |oam | 83 B1OVIM o4y | T | 4AIM
(1388) (67) mvm | (87) mA/m | (1.8)
2777 333 300 510V/m 0.89 |1.4A/m
im | 180Hz | 1.8 | fagg | 60Hz | 23 | (5 | 04k v | (87 1.13Mz oA | 08)
8333 333 475 510V/m 0.87 |1.4A/m
15m| 60Hz | 3.4 | 370 | 60Hz | 08 | 5 | 04l v | (@) 1.13Mz oA | 08)

# mofAle eliiel Felo| Bxlslof 2lof Fgiel 7IF0| XG=|T ( )ofl ekl 7FS HA|

—

Ao ejFol M A7l A7), A71FY Al7le E5F 60Hzol A FHar

e AHAE Aol W Rk e gho] 23

40 Hz ~ 32 kHz 100 kHz ~ 10 MHz

o 7| 2H(V/m) X} | &H(AIm) 7| =HmV/m) 17| ZHmAJm)
zog |ZHY JIE |Fos|Emy 01 FusE"y 01E | Fos | &" 01E
8333 333 18 [271V/m 0.9 [1.4A/m
8333 333 37 610V/m 0.8 [1.4A/m
im 60Hz | 0.93 (4167) 60Hz | 0.008 67) 0.4\ mvim | (87) 1.13Mz mA/m | (0.6)
8333 333 34 610V/m 0.9 [1.4A/m
1.5m| 60Hz | 1.52 (4167) 60Hz | 0.007 67) 0.4MHz mvm | (87) 1.13Miz mA/m | (0.6)

146




o 9kHz ~ 150kHzol A 86 ~ 60dBuV/m, 150kHz ~ 5MHz °X= 65 ~

40dBuV/m A= SAHHH 7&7|FS e s

bl grol Z4sn

ol

o 5MHz ~ 1GHz ©]%9 tYoae aA47ZS o

71&7ES wEska e

ZO(MHz) |EEZHdBuV/m) &= 7|2712(dBuV/m) H| D

o ISM Z7|& 9=

0.009 ~ 0.15| 86 ~ 60 101 ~ 76 AP LR B
0.15 ~ 3.95 65 ~ 40 745 ~ 495 o ISM 15 AZ
3.95 ~ 30 | BAHZXES 0|3} 745 ~ 495 o ISM 15 AZ

30 ~ 1,000 | BAZES olst 40 ~ 47 0 ISM 15 AZ

BT Wi

= OF 5 [Rarr)

AR A7)

= M S [RAFREY

147



(2) AC 2 A=A W3] 573
o 9kHz ~ 150kHz Wl 115 ~ 110dBuA, 150kHz ~ 3MHz thjellA] 100
~ 69dBpV A= ZAHHH 71ES Sl S
% ISM 7|7] 7|22 9kHz ~ 150kHz= TEEZ0 UX| 2oL} Aig x| 7|F 7|&

HCl= 5dB M= =3fstn US

- T dule) 9F Y HRT A" Aol 4% goz A
Auloll oJdt HAFRIA] T o F HAla} QI )

FES
71t (MHz =X ZH(dBuV = H| T
T (MAz) AABUY) 1 o imary) =
0.009 ~ 115 ~ 100 110 ~ 80 0 ISM 7|Z& gl
015 (81 ~ 66dBuA) | (76 ~ 46dBuA) | - AR SE7EpI
045 — & 100 ~ 69 100 ~ 86 0 ISM 1& AZ
: (66 ~ 35dBuA) | (66~ 52dBuA) | - XZi2BEE!> AKVA

|
=l

i
1
(i}
rH

H i |
i
(=]

TR T
{ |
30

J 015 03 045 0E 0795 0@ 105 1.2 135 15 165 1.8 195 21 2325 24 255 2.7 ZES 3

55 T - [ haiz)
(3) DC 29l A=A e 574

o 9kHz ~ 150kHz th9ollA 126 ~ 114dBpA, 150kHz ~ 30MHz tll 4| 89
~ 114dBpvV A% =4

ps |
- 300kHz P|@wo|AE w23 A5 7 SHASER| T 300kHz ©]| A=

2]
31
[E
il
|T
u
2l
31
i
M
0x
ol
2
=
o
|0
il
rlok
pa
»
N
Q.
T
ol
%9
0|0

148



FIt(MHz) EHUA(dBuV) | =X 7|=7[&(dBuv) H| 10

126 ~ 114 110 ~ 80 |0 ISM 7|= ¢i2

™ HAT

0.009 ~ 0.15
(80 ~ 92dBpnA) (76 ~ 46pA) - Mg ReTRp

110 ~ 31 100 ~ 73 o ISM 15 AZ
(76 ~ -3dBuA) | (66~ 39dBuA) | - EZIBIEL > AKVA

0.15 ~ 30

130 r

EICE | | 1 1 ! ! ! !
. T || I | .ﬁ, B U | .
mo | . _”| ~ II ll‘ll I!'| ' |. il LI if'“il -]i-'r;l “i "|| i|l!|| '|||1||.II|‘If '[ﬂ[‘ T}|‘III|'T 'f"“.'rlllff-"l 7 'II.'|||||I“" 'Illlf;l'.ln T .'.I. i A
Ll | f 1 | i\ v 11N |
o | WAL -.'1 A iI‘[','|| :I_Il AN | 3 ' |; I8 Ao
1 i | vy
i L | d
&
Lo T
an |
30 o 1
[+ ] 0.01 0.0z oon oos 2.0% o.08 oor oo8 oD.ow o 011 o1z o= o1x (=l &
T W =3 (PAir)
Lic | | |
‘*q | i |
E=S 1
B II‘ | | | H
i.[ f ' I | |
= o l‘“\-‘n | | | |
W“"ifw'\-“" -, ! |
1= | i -*-“*"1':“- '*?".“1_....;.. |
s | ' 3 Pk | el e
o 1% 03 0O4% O 0.7 08 10% 4.2 135 L5 1LE65 4.8 1.9% 4 IS T4 255 X7 Toas a
T e
110 T T
I HER
100 f T .
@0 | |
| |
] |.__ B== S R Chem BB DS e 1S e [ RS _._I__ — & 1 1 1 _l._ —
ol | N | | . | - |__
— go | |
S so [\ ! ; ! | - |
mE . _ -
P ) I 5 I = —++ e r bbb
30 1'"- A ! | | |
b v -‘|f h t_:';# i — —+ 1 1 |
20 1 i IJ 1 '*. I;HT- | B | 1 1 |
| VI |
10 ' il d——fy 4 4 —t |
™ W | ?’*""r"ﬂi*vi“h-wﬁ LLI{ “L -y
(1] e | —F— T T 1 ' s e b === W 4
1o ¥ 113434678 ¢k ‘P 15 34 15 15 17 38 1P 20 341 2p ;fra_"!'!‘._.”’. 25 37 34 4%
—-—ﬁ#l“‘lﬂ

149




@ AR FERAS AARE FF) 53

o WX HiE gl AR ellA A7 Al7|E 4kHzolA Hal 26V/m, A7 1%
o] Al7I= 60HzolA 55A/m A= SAEM HAQN 2 drkele] Aty
JANRS 7|E= st 2 9] 2 vkl gho]l 544

% NMAD QIM|ES 7|F : 4kHz : 610(87)V/m, 60Hz : 333(67)A/m
40 Hz ~ 32 kHz 100 kHz ~ 10 MHz
ol 7| ZH(V/m) X7 | = (Afm) mo|% x|
Fuls |5¥3 71F |Fos | B 7IF | Fos | SEYU| 7IFE (FOSEEY VIE
610 333 20 [270V/m 0.78 [1.4A/m
0.5m | 4kHz 26 87) 60Hz | 4.6 67) 2.26Mz mV/m | (58) 1.13Mz mAm | (0.6)
610 333 19 270V/m 0.94 1.4A/m
610 333 19 270V/m 0.93 |1.4A/m
1.5m | 4kHz 13 87) 60Hz | 4.7 67) 2.26Mz mV/m | (58) 1.13MH: mAm | (0.6)
% LY HiEI2]| AJMS eblol Solo] 2X|=lo] Rlof Aldel 7|F0| A ()= kel 7=
o FEEA7] e =74

1) A9 A L7 27] BAH e

o 9kHz ~ 150kHz F3}5= thdolA 110 ~ 140dBuV/m, 150kHz ~
500kHz t ol A= ~ 110dBuV/m A% =H o] 7]&7]|FA
‘l—‘lL;qE]' 7LO ZJ’]'O]'—L- }~}\1:x

- AAE AT = Foage 2kHz 1297 S -
# 30m EHZUS 10molMe| 2= 20dBE Cisto{ &HASE Zie 2 10molAM X5t
A2 MsIt 7 AZ7|7t ZatE

o WAYURJNLS FHEA Zlewd o dHS Aikete] QAHE, HH

HE AX A8e a8= o] 2 293 nxvd o) wAste

150



A

AR (]ERA L AT TR B Ee)

o=
Q8 2710 FewAslA BAsE AR
AFel watel ueh AAT} gekAA Fn FUF

ZO4(MHz) EXZHdBuV/m)E=E 7|27|Z&(dBuV/m) H| 12

0 ISM Z7|& QIS

0.009 ~ 0.15| 110 ~ 140 76 ~ 101 AP iR TS

0.15 ~ 3.95 95 ~ 110 745 ~ 84.5 o ISM 15 A=

395 ~ 30 | BAHFS 0|3} 745 ~ 495 0 ISM 15 AZ

30 ~ 1,000 | BAZS 0|3} 40 ~ 47 o ISM 1& A=

130

120
e m Z W 1_laa_30m = 'E1i_sa_s0m =8z
110

100

a0

2o

S L WY Pl ok

- WMWMM'« T -*N&N%L

SO

HIH 1) 7] avm)

40

=16

20

Lo

o
0009 o109 o200 o.30a o409 0o.50%9 05600 O.709 o809 0809

= k5= inHz)

130
120 | |1 — EEge 4a_aDm S&_A0m
| |

| W n
110 L Wt & a

1 L J 3 | 1 L
100 —a— 2 4N VLSTREY L & .

[ JL IVAENLANR N A A LA A A .

Pl ] b o o w1 1 ol Lo el N e A A A i
e r,. i bl 1 ‘. Lt Lo T T LI T Y N T Y T —,

| ; T AT N
a0
o

ao.

18 1700}
L |

50 |

a0 |
o |

10 |

[s Wasteir] O.O39% O. 089 (o Knf-1:] [ WaE-1] [ Reir] o129 .19
5 T (k)

151




120 TEEoE 3A_z0m
110
100
a0
E
— BO + n
gg; 70 H
;E so |
= 50 |
i
a0 |
30
20
10
o
o.o0w 5 009 10.009 15 009 20.009 25 009
T MR = (M)
Dz2[1] 0.00 dB
=" 0O, 000O0p000D0D0 He
W e

b

(e
ot 7 (gt it

- -

| [ T
L J LJ-"'U""*-I*IJ P T

I
I Ju,_.lll;J'.hn y,llli"l..;“klw;.lj |

TR R T

I\."I

10 dBEd A

0 dB-;:I S - - - — — = e (¥

10 rjai.l Sy

-20 dB=d /m
Start 20.0 MH=z Stop 1.0 GH=z

o AAM BAFERT Wi ZAHE ol FwAsI AN
Ao npz Tel= gol meh AAsl PAHA e Ao F3
- OkHz ~ 1GHz tielol ] Ak 84 entt e go] 4%

152




{ Ele | 100 dBEd m
W Ly

2Pk " bo dpgd /m
W e

O o EE'E]] A

ykﬁk en
&0 « n*%ﬁabh_p.;auwﬁttﬂhlﬁ&#ﬂ M

L]
50 cBEd S e adivg

RN R,

'S

40 dBEd A

30 o Byl Sm

=20 dBsd /m

101 -'JHEEI Arn
Start 2.0 kH=z Stop 1L.0 MH=z

{ e | 70 dBi

W/ e
(=]
50 2 1 | Jlrl
40 | A B L . J
rHFr:-. v‘l i' J[| ,Jr!. \“ ql-.uh“nh;"‘ﬂ'“ -.;M,;,,--L. LB J{ s
TR L L =
;H'Qtl' - ..Jl.r"""‘“"'l-'dll il e - Ml
10 dBEJ /m
0 dBd /m
10 dBEd /m-

-20 dBEd /m
Start 30.0 MH=z Stop 1.0 GH=

3) A A FHLA7] 171(E =] S8 Aul ) WA Wl

o 9kHz ~ 150kHz oA 80 ~ 95dBuV/m, 150kHz ~ 1MHz the]
A= 55 ~ 80dBuV/m AL SAH o] 71&7ES wEska IS

¥ ZH2 HFX O|FOM =HFX=2 &itstH 6dBolof Ato|7t &rdsto| Y[E7 &S

7] A)eAe g B9 A wsahg v
]_ =

a1 ske] AATHE WA A TIE

153



Aew NRB(IELAL AFAEA A 2H9)

FOp(MHz) | EEZHdBuV/m)E=E 7|&7|&(dBuV/m) H| 1
o ISM Z|& QIS
0.009 ~ 0.15| 80 ~ 95 76 ~ 101 A e e s
0.15 ~ 3.95 55 ~ 80 745 ~ 845 o ISM 1& A=
3.95 ~ 30 | AR 0|5 745 ~ 495 o ISM 1Z A=
30 ~ 1,000 | &AZXES 0|5 40 ~ 47 0 ISM 15 A=
1l LD Sl A el F -'Il|l||lll|.ll‘|.|:.|lll illll
bk =g AT » ﬂJl "-I’]f"'r“"‘ll""'\"l ) oI5 - ! s e u'““"“"“'l.. = .
) 1!4}‘.;, ! i .Lll-lnu"’ N CLRM I 'L.f‘uLwn\yhrwghubl,l_,.ﬁj A

EAMTSTFT’.“

&0 cBEd Arm

|/

[

L1
I

20 clBE] A

0 BEd Army

10 B A
Start 9.0 kH= Stop 1L50.0 kH=

100
] £1

nor 4

TV 52 7ot fm)
o

o o5 L 1= z s =

T Iuf i fRAREE Y

4) A AQ FHTHA7] 17] A el

o
\O
:
l
g
g
)

Hof|A] 55 ~ 83dBuV/m BE A=W 150kHz ©]’d<]
TR A AT SAHEHY 7

)y
N
FN
o
[-'1:1
I
1%

154



I4=(MHz) |S™Z4(dBuV/m)&= 71&7|=(dBuV/m) H| T
o ISM Z|& QIS
0.009 ~ 0.15 55 ~ 83 76 ~ 101 A R T
0.15 ~ 3.95 | SZAXZ 0|3} 745 ~ 845 o ISM 1Z AZ
395 ~ 30 | EAEZ Olst 745 ~ 495 o ISM 1& AZ
30 ~ 1,000 | EAHES 0|5t 40 ~ 47 o ISM 1Z AZ
z =

o ELWAN A oF WATE ZHEA B
- 9kHz ~ 1GHz Holq AAhe 87 Zentt 2L go] 4

R RELH
4
!

(6) FEEH7] AR AR@AT JARE V%) 4 A

o 71:]1’0

) A% WAL (A7) ) 53
|= 26kHzollAM FHil 362V/m, A7 M7= 60Hzol*

I P b 1
M A B LRilo] gk dAput AR TE

1.86A/m A%

155



& wEsa 1 9 gge

mlokgh gro] 24

% MXAII QXS J|Z : 26kHz : 610(87)V/m, 60Hz : 333(67)A/m
40 Hz ~ 32 KHz 100 kHz ~ 10 MHz
Y 7|2 (V/m) 47| 2HAM) 7|5 xt7 |5t
Fat |(BEHG 7|2 | Foe | S ZIE oS 7l (FasEEE 71E
610 333 17.55 [270V/m 0.25 | 2.2A/m
0.5m| 26w: | 226 | G10 | 6oHz | 186 | 85 |2.26m | 100 BTOMo 7ome 025 | 22N
610 333 18.76 270V/m 012 | 1.4A/m
tm | 26 | 362 | G0 | 60Hz | 1.16 | S0 |226m:| 13,70 ZA0UM 1 1qme 02 |1 AA
610 333 19.31 [270V/m 01 | 1.4A/m
1.6m| 3ouz | 203 | G10 | 6oHz | 1.22 | 333 2.26me 1381 BIOM 1 1qm O 1T AR
% BiEAE ttol S2i0| BIEiof Rlof Aiglel 7[F0| XSS ()of Yrlol JES HA
o FY X FHELAY] =4
- WYY dollA A7 A7) B AR EE 60Hzol A Hal 748V/m, 1.78uT
AE Z2Z(EY Zel @ dukel 7|&S v=Eda
% M} QIXES J|Z : 60Hz : 8333(4166)V/m, 60Hz : 417(83)uT
40 Hz ~ 32 KHz 100 kHz ~ 10 MHz
=0] 7| ZH(V/m) AEH =0T 7| PNPAPS
Fu sz 217 | Fox|sng] 2E Foxlznz oE | Fos Eny oz
0.5m| 60Hz | 0.70 (ﬁffgg) 60Hz | 1.78 33137) 1.13M Jnsi/;“r?] 53(3\2’§m 1.05Mz n:A/‘:n 1-(3’*7/{”
im | 60Hz | 1.88 (i?gg) 60Hz | 0.69 gg) 2 26z :n‘{)?rﬁ 27(%’“ 1.05M: mkfm 1 -(gp‘?/)m
1.5m| 60Hz | 7.48 (ﬁj”gg) 60Hz | 053 fgg) 2 26z :n7vj3rzl 27(%‘é§m 1.05M: mk?m 1 .(g/x?/)m
e xd 71% ‘”Oﬂ/ﬂ A7) A7) 60HzolA  #Ha1

156




40 Hz ~ 32 kHz

100 kHz ~ 10 MHz

=0l 7| 2H(V/m) AU uT) H71Z(mV/m) 21 Z(mA/m)
Fut | FEU| 7IE | Fob | SHAU| 7IE |Fo | SEUY| 7E | Fuse S8 1E
0.5m| 60Hz | 42 | 5990 | 60Hz | 0.08 |*ghTI226m:| 104 [Z7UM) 105w | L8 TOAM
tm | 60Hz | 9.6 | 3300 | 60Hz | 0.08 | kT I2.26m 105 [Z7BM 105w | SE 1AM
1.5m| 60Hz | 9.2 (iﬁgg) 60Hz | 0.11 4(1873L;T 2,26 190 27((5)\é§m 1.05m | B4 1-(8"7’;“

157




AEA ARA w2olNe) ARG ZH2AL AT

53 23
3}

]
@D elFF oo A HAEE AR AA=EF =4

o

o 2ZF S dodl= BlYF Aule HFAI(19kHz F354= )l thet
AR T 7|F
ol 92 M7 | AZE(V/im) | X7 | B EAmM) (RS E(uT)| AESEZ=(mMG)
3z O[AF - 150k O|TF 87 5 25 625
0 2252 Yo7+ 19kHz FH(18~21kHz)o A1 dEw Hdl 0.07mG(71=H
H] 0.11%), A7 == 017V/m(71=HH] 02%)7F =32
A x|.7|7EF 7I-E XI_-|7|7CE>F 7OFE
o ZRU MG | JEg HH% | E8% V/m | Iz dH%
15 kHz 0.22 0.35 0.18 0.21
18 kHz 0.07 0.11 0.17 0.20
21 kHz 0.06 0.09 0.10 0.12
36.5 kHz 0.45 0.72 0.06 0.07
< XF7|& 25 =XZ3F - 10 ~ 50 kHz >
L‘A_ i s
< M7\ 25 =XZ7}: 10 ~ 50 kHz >
‘/Ainl W

158




@ g Anlol B AR A7) A

o Bl Aulel HgHE A FaAAA AE
- AR YA AAFAHE 9 ~ 150kHz ©l5 Y J1FF HFY
Bl A AW Aole] AFe FYH YA WS

Fule H"-?'KMHZ) = ZE =Tk HAZHdBW)
015 ~ 050 79 dBuV 66
050 5 = 3 73 dBuV 60
573 73 dBuV 60
30 © 230 15| 40 dBWV/m -
230 ~ 1000 = 47 dBW/m -

0 9 ~ 500kHz oA 50 ~ 120dBuV/m HXE 7}A] 3kHz FAS.2 Az}
gt ST e
% AT SROIN R S| SE X0l LIS MASD SHsKon
Eherz mTtel Jals of 2m Hojdl RojN EH
<EjFE 2H| Ao Zd 5w >

~BEBW 1 KH=x Ma-ka= 1 [T1 1
STEN 2 H=x 105 . S5 oA o
- N 1ZFa AR T 20 e SFT =00 o 15 . DBEE0D0DODO0 KE=x

W leloFs =2t {elokd waea okd |
1 ]

T 4

Bl B RN RN TSR A

Cantas 258 5 oHx A5 .1 MEE S Qo A51 HHax

ﬂMﬂ. Py

“}w W‘% i N

159



© B FF

Aulo] g ARA &

<E=AMT|0| A EfRFE AH| et X|-7<‘|7-| 7(‘|I|-J.Lf EL7| HlJ.I_>

EES =TOoOOo H= = =

A A

— o Ads |

T

L

|
YA AW A UL il

il e ik

b

Al 2 =} st

=

Sta=T 5 NHE=

o WiFi 5& ¢]&3l=

- B %FF ARlel 2 17

a1 E=S

A =&

Srton =0 KHHE=

@ AHAA SZA o3 AAT g3 FA
o BlFF Aulo)] ggS vk AF tis] 18 ~ 21kHz M A3E 115dB
uV/m AEE A7IshH 2-&2fo] HkAay
<XFEA +574| |7|o1| QI7tels HAHm>
- AR
B ] II
1
B M) ¥ .|“ .J L«ul yur.ae Ll ﬂ&:‘]ﬂl{'ﬂ‘ _JIL_L —

= -

2. 3 e

160

—armn WD =



o A £&A9] $4 AEE $2417] YXJol 100 ~ 110dBuV/m A= =3 ¥

mEaw FOTCE BEx
U X -
Ra= LISl ANV - — — e == =T 1 oOF =

<AHEA A =710 58 5l= 471 HAtm>

===

- os

f

i L'WY rﬂﬁﬂﬂ I

&=

O 2% 24

o B3 Arlo] 93k 19kHz thq o HAg QA =EZFS 7|FHH] 1/500
~ 1/1000 o2 HAAIGZE A AAFFS Q=

o B Awle] WAl o] 19kHz & o8t ARA Lw
of Fohr 4 9FE YoA 9FAS WYAYIT Yot BE gL
1§ J7leE G YosA He

-GS W FEAT 9KHzE o 83E PGAABE 710w, B
F gule BFY Bas AWE Atole] st FewA s1Fo] 74
Ho] QA 2o} WAFHE Ao

161



