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SUMMARY

An issue has been raised recently with regard to interference due to
emissions from electric railway which could affect broadcasting and
wireless communication services. Accordingly, verification procedures, as
well as measurements have been carried out in search of the solutions
for this problem, and then pertinent technical standards and testing
methods have been revised. These changes in technical standards and
testing methods also include those to protect spectrum resource within
giga-hertz band against unintentional emissions from wireless equipment.
In addition, conduction standard applied to communication ports has
been set to be reflected in standards to limit electromagnetic
interferences.

A study group consisting of professionals from railway authorities,
manufacturers, and research institutions has been formed in order to
measure and analyze emissions emanated from electric railway, and then
to arrange technical standards and to revise existing testing methods.
Emissions below 30 MHz are mostly generated from converters(AC-DC,
and DC-AC converters) and conducted through conductor rail where
they are emitted to the outside world. On the other hand, emissions
above 30MHz are mostly impulses from arcing events due to
discontinuous contact between conductor rail and infeed points. Outlines
for the revision of electric railway technical standards are mainly focused
on adopting international standards. More specifically, the revision
includes changes in testing method with stationary mode trains, addition
of new standard for testing low speed trains and a provision to make
an exception for emissions of 9kHz to 150kHz. More detailed testing
method in conducting a test with low speed trains have been stipulated,
and this revision allows use of FIT mode which is standardized by

CISPR in a way to reduce measurement time.



EMC standards for wireless devices also have been revised to protect
spectrum resources within giga-hertz band allocated to mobile
telecommunication and wireless communication services such as WiBro.
Major changes in this standards include extended frequency range to be
covered by EMI standards within giga-hertz band, which is up to 6GHz.
And for the immunity standard, it is required to cover up to 2.7GHz in
for immunity testing. Also, under revised standard, radiated EMI limits
will be applied not only to the enclosure of associated equipment but
also to that of wireless device itself and its associated equipment.

Effective date for applying conducted disturbance limits to
telecommunication port has been set. Since the limits were defined in
1997, enforcement has been delayed so far. Taking several factors into
account, such as international standardization trend, major nations’
regulations, manufacturers, and testing body’s readiness, conducted
distrubance limits on telecommunication port will be effective as of
January 1, 2012.

A seriese of revision in connection with EMC standard and testing
method for electric railway and wireless devices with operation
frequency of giga-hertz, and conducted disturbance limits for
telecommunication port will contribute to create safer electromagnetic

environment by protecting specturm resources.
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E A3t 318715 [dBV] A7 3871 [dBuA]
71 ] FHFA 7] FHFA 7]
015 ~ 05 97 ~ 87 84 ~ 74 53 ~ 43 40 ~ 30
05 ~ 30 87 74 43 30
(1))
1) 0.15 MHz = 0.5 MHz Z%Oﬂ*ﬂ 0%%7]43—% Fupre] gigr] wsl weh dgAom 7kt
2) AR 2 A Fl HE1FES Y B2 ZEA (MdA BE) FERE JFEsE 150 Qo] YEhE Y
G kg3 F2PASNE A P‘Ei% 5ol tiste] FEETCASE A= 20 loglO 150/1 =44 dB).

HSF 518715 [dBwV] A5 518 71F[dBuA]
Foh 9 (k)
=35 Bt A THFA A
015 ~ 05 84 ~ 74 74 ~ 64 40 ~ 30 30 ~ 20
05 ~ 30 74 64 30 20

(H]a1)
1) 0.15 MHz ~ 0.5 MHz Zi}—*roﬂﬂ 88712 Fao] tigr] Wstel] whet HRHoR At
2) AR B Ak Al F87IEe JAF S EEqA (Mg BxE) %%EE Jule A7} 150 Qo] vEhE 9y
A2 A3 3| Z2HASN)E AR S 450 date] fFdrh(®gE Q1A+ 20 loglO 150/1 = 44 dB).
3) WE L2 AL KN22d| 1A% 54 X Ew Zﬂﬁﬁlt‘r 10 dB 5} Zg2 o] 7|3t ok wAH Ay}
| 7138t Asgdst o] 3dule]l HEH ol sbesittd ¢hslxd glo] 87wl A A

Azt A 7ol thEk AEHHe AudF oA dxa e
| A HEIGAFAFTIL A2009-9%8, 2009.12.21.) 0.2 Fastal ot F
AHl 717179 ZAsigA Alddwe FAAR 717l 3% AsiA
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3 13, F447171 A7+
A=
N g 54 NE =4 EE NE AR || e
3717 %
KN 61000-4-3
80~2,000 MHz ~
YA R . 5 | Vmas me| KN 301 807 | A |
A% b TS, TS
80 % AM (1kHz) | KN 301 489-17
KN 301 489-24
4 (7% W) kV
21 2] 7] °HF %] T} % —A—
471 S} A 4 (2% ) v KN 61000-4-2 B
+0.5 INUEEE))
NE BN Ao XE 5/50 Tr/Th ns B 2
5 KHz(H 55157
W74 e 0.5 KV(HFA)
EAY/MEE ] A%DC) A9 TE 5/50 Tr/Th ns KN 61000-4-4 B
FEEE 5 KHz (32 F3}57)
+] kV(HFA)
IF(AC) AY ¥E 5/50 Tr/Th ns B
5 2 A e )
0.15~80 MHz -
AT EA Ao XE 3 V(FHZ, rms) A =2
80 % AM(1 kHz) | KN 61000-4-6
HA%4 RF 0.15~80 MHz KN 301 489-1
A7, AFDC) 1Y TE 3 V(¥ %2, rms) | KN 301 489-7 A U
TERCE 80 % AM( kHz) | KN 301 489-17
0.15~80 MHz KN 301 489-24
WAF(AC) A9 XE 3 VE¥Z rms) A U
0 9% AM(1 kHz)
T4)
ARO0) 12 A4 x| T2 D4 A [50 763771 A |
A Felel | I (1950) =
A7 A W 1) w0127 R B :
Edd/HAE 1)
2 237] | BEmnd gl I ISO 7637-2 A #5)
AFDC) 24 WY TE (1990)
52PN i5h)| 4)
9 1g, 1h 2 a1 B
30 % 7+ B
05 T
st 7dst 4 A7 (AC) 60 9% 7
$=7F AA A9 TE 5 =] KN 61000-4-11 C .
>95 % 7+ c
300 Z=7)
1.2/50 Tr/Th us
ol tE KN 61000-4-5 B
sazE H(A-HAD | kV((RERA) =3
A = Al 1.2/50 Tr/Th us e
= A1 Al E] 058-84D)| @R KN 61000-4-5 B
AF(AC) o uk 1.2/50 Tr/Th us KN 61000-4-5 B
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N g 438 EIE w9 gz | 3% | ww
B %
DA AAD | RV AEA)
LA | KV(REA)
HAALE 1.2/50 Tr/Th s
EAAE | 21IA-HAD | kV((HER) KN 61000-4-5 B
+0.5(A -7 kV(H A1)

T AFE A7z A5E deH7t 71 Aok soh.( 4, &Y 54, FER, BER % )
F2) Ao Ee Aoz} 3 m oAl vt H &
F3) AREA} A Ao whet ejR-A o] Ee A3 H o
F4) o] o HT U/t Ve T H4E 'B'RE
F5) AFE F gl 2y AZdo]ok

1, 1la, 1b, 2, 7 &= &3

T6) Aol Wg wiE S WHsta slew A 7L 7S B'e ARA @ 5= "C'E 489

ITU-T SG5olAE 7|7tsl2zulde AAaA344S ¢5te] 20099 K.80
HFS AAIIGT B AxLe IMT-2000 FAA3}, Fau, Foisd A
7171 A& T FAA7171E0] ol&ste Furt VbR e r 2ty

of W} HA71E 417714 dAsE AR WAL AsEal, 6GHz ©] 35}
o] M2 HE 77|15 Hzs] Y% WA 7IES A4S 7ol

Foyes Avrd 1GHz o]3lo] thdt EMC Axlul WAl7|Ee oln| A
el e K4A8(EMC requirements for telecommunication equipment
Product family = Recommendation.)®}  K.76(EMC  requirements  for

telecommunication network equipment)olX TFA3= 7S WEEE 1Y
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t}. 2GHz ©]39 EMC WA 7]+% K483 K768 +8339 . 1GHzol A
6GHz 71A] AA}ya} WALZ|EL # 14, ¥ 159 29| Zé Sl Q)
ARt A7) ES 7] 7] S StE HaFakgre| wet %Xéé}—‘f 3t

FE o= Zo] &3t Ut

o YA F 7|77} o] & HuF 57} 108MHzol A 500MHzo] W HFAL
= 1GHzo Al 2GHz 7}# =X €ttt

o JYAIF77|7} o] &ste HF 57 500MHzol A 1GHzol™ WAL=
1GHzol A 5GHz 71A] =X Ht}

o YAF7|717} ol&dE HuFH57 1GHzolH WAE  1GHzol A
6GHz 7tA] SAEAY HuFa49 58712 SAE = Aok (R T2
T A8

3]

14. ITU-T K80 FAl5Atl AAH 71718 AA3 WAZ|E(6Bm S7)

=4 (GHz) H2ZHdBuV/m) &5 24(dBuV/m)

1 ~3 56 76

3 ~6 60 80

3£ 15. ITU-T K80 F4l=AL &) AXH 71719 Axta WA F(Bm 574)

F1t(GHz) HZ4(dBuV/m) & F24(dBuV/m)
1~3 50 70
3~6 54 74

T) == FHTodMeE X2 7IEs M8

1GHzo| A 6GHz7HA] HAtat WAL7|E S Y-S CISPR 22 A|1078 3%
CISPR 16-2-3 A|7.3% ] 252 31 Y}t 2GHzo A 6GHz7HA ¢ A A 1}
A A 7S % 168 2ok A7)A AST7E AE A AR AS
A dste ¢t 2528 2 AsAs Aol WA golol ke 9|

o)},
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Mg (Al 712 2& d4s71E Fob H e
s ZEN ME
HEAFA] 10 V/im | IEC 61000-4-3 A 2,000~2,700 MHz
AMAZ|Z | 3 V/m IEC 61000-4-3 A 2,700 ~6,000MHz

[EC CISPROM—E— FE521717190 AR7171F) dig EMI 7]%(CISPR
200

059 71& 1GHzol A 6GHzE A3k ZA3slx

= /‘Hiﬂ] TFASE T CISPR 2204 713 1GHz ©|% ™Y

et AE7)7] AR A7 ES £ 17, F 187 ot

e’}

#17. Z8AE 3m 4 W AF AE77]9 MAT BA]E(CISPR 22)

= o BUA e 7IE AFA g 7E
Tyl H9| [GHz] (B /)] BV /)]

1 ~3 56 76

3~ 6 60 80

(®la) o] Fuo M Yo %9 F87FES &

Elas

# 18. 34 A¥ 3m & W BF FE7171¢] AAT} PA7)E(CISPR 22)

Z314 w9l [GHz] BIA S 1| ATA A IS
[dB(uV/m)] [dBuV/m)]
1~3 50 70
3 ~ 6 54 74
(Ml3) Ho] FaFoNE Fe o) 587)FL A8 Foh
A7IA AFE 487171, BES 7HEE&7I7IE Yrldt 3 Fud
el FAstof dt= Fu dHY9S ITU-T K80 2ol 3 starh.
CISPR 22¢] AA}upkAl 7]1F& ITU-T K809 HlwsiH™ AP 87715 &

NTAL, Y ET NS
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1GHz ©|’¢ thell A WA sl S-S o3 Zo] fAsta Ao
o A7) CISPR 16-1-19] 823 |4 AHol®E Ax} Folof 3t}

o S74<tElvt= CISPR 16-1-49 4.63 04 ojd A Zotof gioh

o 54 AP CISPR 16-1-49] 8dol|A AeldH A Holof g}

o 52 CISPR 16-2-39 7304 AYH RAHY o] F3xojof gt

CISPRO| A= AR WA} 71FL 6GHz 7R SR G AT B A Ul A

Ze) WAAE okH7kA FoAA g3 ek T PEEA S we
AEA vHAHT Qe BEue] s)7)e] W@ WA EF(CISPR 35)0 4%
6GHz ol3te] WA71Ee BAFA Azt SN AALEE

THste FAL vtAS L
3. "=
7k EMC 7|7 AA

= EMC 7ls7]%S "= A7IEAR 1996 ¢éte] FCCrt gst=
CFR(Code of Federal Resister) Part 1594 7+7g3}al 1t} Part 15= F41
Fakg ZAlol gk Fgstolol & A o® s En. syuEke} vj=
E AAZ AAPHoZ Hud e oH@Xw HEHog HAVEAY 1996
2yt dIe g, CFR Part 156+ A3 HA| 8 E, A X} u}l2ds) =]

% 5 1A P8 4 Ak

CFR Part 159 T/4d& A¥EA AAFN= T2 dbAd ¢F=
4, S4xT, 54 4=7] 71T % H9F 5o 4= Ao EMC 7=
71 Aol e AgEE Bt & &
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e WSE FAARA] FA B AES Aae, AFFIAE 2B
o) RHVIUW) RFAE FEST ATk £, AGHAIANE AP NE
2o gt =444 Y] 7]F(Access BPL) 7S TSI T
A7 529 199
CFR Part 15
(4 Foka )
AAT B ACH A D7 AEH . NG
aug | wemd | amq | wen map | S A4
27 ) g || gm0 || ety

19 47. W= EMC 71%€71% A

2 AEFAT7I g YAEALS MR FAVIVIRE BERSte AR
ZlE71eS At Utk w59 CFR Part 159 ABA Ho|E 2 WAL 7]
= eyt ARV, dEe27] S slgsth ACH = A7)
= Sy FA471719 sidsty ml=xe 4717 EMC VElo® 1HE
I Ut

ol FA 77 e EMC 7|52 Axe} WAl VEHo 2 yrol
Aata Adok. 47170 HE EMC AE7|FS vl =3 HAlz]7])e] BF
71l sldstoh. Part 152079 #AHE FA47]7] EMC d=7]|E2 U 3%
199} 2o}

AL A =
= 52 (MHz) S EE dx= A A (dBuV) o
015 ~ 0.5 66 ~ 56 o6 ~ 46
05 ~ 5 56 46
5 ~ 30 60 50
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AEZE A 50uH/50Q LISNS ©]-&3te 30MHz ©|3te] dAdFaF Fes
=4 31A "k
ERA7 71 BE EMC ®AM7]12S CFR Part 15.20991 4 9kHz ©]43-E

|
960MHz ©|’37kA] A 7174 M7IE A ok FA7171e] gk WAL
7l 2 HlYEZ WA 7] B 7
719} &2 30MHz ©]3} tdA=
o =3 V7l EagdaXE Jes At AIFES o

O

¥ 20. 9|5 FA47]7] EMI 715

T3+ (MHz) A =N/ m) =472 (m)
0.009 ~ 0.490 2400/F (kHz) 300
0490 ~ 1.705 2400/F (kHz) 30
1.705 ~ 30 30 30

30 ~ 88 100 3

88 ~ 216 150 3

216 ~ 960 200 3

960 =% 500 3

pE——

nj=o] 77ts| 220 EMI 7|&& L AR E 960MHz %3 F3l4 7
Ag&stAth vl e SEyetet g8 AARR S Ui TET]E
o]

= al

1533(F=E S Fa5 W9, 1563534 HE7] 715 2 HdF) 5
A FAEAL ATh

24 F94 9L FCC Part 15.33(b)(1)oll A= lon thgz 2ol
T35 ATk

o 108MHz 85345 7% 717l 1GHz 7HA A&

o 108MHz4 A 500MHz7} A& 2GHz 77| 2§

o 500MHz ~ 1GHz Z¥ 34+ 5GHz7A] & &
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0 1GHz °%49] 28F35E 51 nET} TE 40GHz HAF e 3}
G A g

Al ANSI C63.4(2009' )l FdstaL ik FauU8-& = 2.

o HEHIEE 3M3tal JEUE 4mEo|Z o] FsHA FHio] WS

43HC63.4 83.2.2 Fx)

A2 6349 55004 ofA7tA] B3] 786HA] ar ot
CISPR 16-145 =std =11, utgte] F4A18 AA =S stal U+
A AL 24mx24me] FFAS Steluel EUT Aloldl] AX
o 5= 18GHz7HA| 20dB ©|/49 A& 7HAEF stofof g

@)

(68
3

>
oot
o
o

nl= ANCI C63.4 20039 A= 30MHzolA 1GHz 7HA1¢] 8% %
A4S TASHHA JAAFHE HAASIESE AR 20099 HA A= 1GHz
ool AHF A& AABATE TS 20039 Hol|l A 1GHz ©]3tY <t
Hus 23 Jgot tolE o o] GEUE AT & AESF oy
(4.1.54) FEF o5& 7IAA Xstal Y2 WF2 by HALgE FEE

N

2 39d. old wel 2009 Hol M= 1GHz ©o]dellA 21 I o= o
o] ¢teRlUE AbE3tA] Xt s AT
4. 49

7+ EMC 71&7]+ AA

T4 EMC 7|&71£2 EMC A B #5744 A os) st 3
o T ARES sduEke] AR, dapiA g sjgete Aew AR
71«7]%52 ETSIY CENELC & fHETS7|HAA AQZT EFE Fol
Fog FEES 3t xsh(harmonized) EFOE AF3te] 83kl Uk
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of 2 HAe= A4 skt ‘108 108744
3l 747171 EMC 7le7lE 2 A3

J—)

MARHS v stdh 10d 10€ 9= 47171 EMC Al @33 (bl ol
St Ak =9, AZPA, olFAAES HFeE T4 gAFHAY AAF
A3 & AAetAh dFH AR AAVIH TN F-E A=A AN Fol
Zo ik AR A @EE A8 HH, WA AEAE Y Sl dig A
o7} A F83H . 2010 11€ 129 EMC 71X L3E 7N H 314
MARHS AYstRer A9gdy IjAxEFS F83te Sy Aol
DT =2 o) FAA FE T vlEE AFRDHYS AUgste] gtz 9
Ast .

Autdras 2010122400 AAba Al Al HH(
A2010-5%)7 AATERE A H(AFATLFT A2010-65)S 745
BR A A sHAT

AN EG T AdEE FU AAA A AEE FUE, dAEIE=EGE
Asl7], BLFA7IE s om 77 2R Fo g EMC A3
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717Vl 22t EMI Al @2 AR S FRiAL o] 724 7]1718 HAA7]1aL &
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7} gle AAolmZ EMC ZAA] g3 Fart o oxdo] A&7 |Hd
A AZFHAT AZGANE EMC SAHA] BA9 224, 248,
A A Fagde) dAvs S5

EMI 7]1%< 1GHzolA 6GHzZ 3o @ A3 AL 2.7GHz 71# o)

AZGA, AP BT EMI 7|5S 6GHz 7h4 st A A8
27GHz 7+A] sts sl Ao tside =2 oj7do] Yt oln 43 =
F=5 dalMe 7I7lEzgY EMC 7S A& stz & Fdo]

57 ke T o Aol

B AR FA7717F o] gAlste] 9T w AEA FHA i
AE F e A=dY 2 AAZREH 258 2 FHAAsE BAstr] 98t
o FASIE AOSZ CISPR 2594 FAsIT Qe 1A HQs =z Ad =4
71715 FH)&edor k. 1@} CISPR 259 3 A 7715 B3t Je
Al @ 71#o] Aol frd e 9F AF F&Fo] Basite JHas AE3HA

77)7]d g EMC 71€71% 2 A8 AR (Sl tisiA 2010 10
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o AA7|HIA AFE7 +4kVE +8kVZE|o &
T4 - Q€ 4
o AA Alge] dig 71ES ITU-T 7IESlo &5 =9
AxE=E +4 - 7|5o] ZelEE vl
= 3¢ HdEsP|Z
ETRI |o AR FHF 4 0o T&
RAPA |o T3} Maalx] e B o] )3t =4 |0 &
4. 717l L AgHUYH F8 Y&
A7 AsfjukA] 71 N4
Az a ZAsfalz] 7l EE 129 25 WHAVAY Al 7|&<S 1GHz olsF 71+
3} 1GHz °]% 71522 Uil 1GHz o4 7158 ¥ 2337 o] 243t

3% 23. 1GHz °|% 7]+

58715 [dBV/ m]
ok 9] AF7171(3m) ™Y BF7171(3m)™"
A A7 A A FA]
1 000 ~ 3 000 56 76 50 70
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270kHz ~ 6MHz -30dBV(F A B X ) 90 &2

TS 17294(HIAHAG 7 YA A HE)H A1725(2nE5HAY
7FAAE A ALY 7]Fol= ADSLY VDSLo| thdh 245 FAYgo] A
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1Sa
View
2Sa
View
3Sa
View
1 ].
J ‘\‘ Y ‘\‘ Ik
Tdf | o ap=y ! -

CF 15.075 MHz
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