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CE 2.1> ENVS0I21 73 W&

(B 3.1> 34 e 2 b %

W3 43

-1 | &% (General)

AL A e o2 wAt
-2 | (Emission of the whole railway system to the
outside world)

Fak4| 9~150 |0.15~30| 30~300 300 MHz~
HY kHz MHz MHz 1 GHz

WY=|200 Hz | 9 kHz 120 kHz 120 kHz

et FEdE so]FUd | 2192
T &A) SolEAEA | (@A)

A - gt AFY
(Rolling stock - Train and complete vehicle)

-3-2| 23 - FA (Rolling stock -Apparatus)

NS TN BAsh A
-4 | (Emission and immunity of the signalling and
telecommunications apparatus)

-5 | WA Y] (Fixed power supply installations)
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(B 3.2 ARA2YIAY PAEE FATARS

10kHz | 100 kHz { 1 MHz | 10 MHz | 100 MHz |1 GHz
16 160 1.6 16 160
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o Axpgels LHM@ 2PN AT WA

@) AA9A : ARl me $HD A2
2ol 9A2 YA BAYAY o= e
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NEEFREE
- AR Wy
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432 ¥ E

EEE IR SHFA% QA48 29 AC
A4, DC A4, dFHEE)S Ynjse AFHA
9 XE& [O9 4113 Zo] T7HAE vt

o| A& FAHOZ ofg P4 AFFA w2

AR 4G A gAY A= (F 4.DF 22

m olE9 ZEFE (F 42)% 2tk
Enclosure
FE
A9 AC/DC AYZE — — HAXE
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FAHE TE — — 373 2 ARE

(38 4.1] %2 EMCRE XE

CE 4.5 ARA G2 4A 9% NPLPAY

Apparatus Test requirements

Traction convertor Emission and immunity

Main circuit breaker No test requirements

Traction transformers No test requirements

Traction motor No test requirements

Auxiliary motor No test requirements

D.C. auxiliary supply (battery) Emission and immunity

Electronic control supply Emission and immunity

Signalling & communication equipment Emission and immunity

Electronic man-machine interface Emission and immunity

Environmental conditioning equipment Emission and immunity

Passenger information equipment Emission and immunity

Door control Emission and immunity

Auxiliary equipment for train operation Emission and immunity

Auxiliary equipment for passenger services | Emission and immunity

Train management system Emission and immunity

Electronic power supply Emission and immunity

Braking control system Emission and immunity
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(1) AC. FENZEE 74a AC. GETIAY
ARARA % E7

(E 43)& AC. F+EAN2E S
o 42]

por S

ol

>
H

7M1 AC. {Ed
AlgA @A 54 PointE HeEbE Rolth

(B 42> AFEA9 XE
l:)(:lnﬁg? Typical port name Typical apparatus

Traction a.c. power ports

1

Pantograph line terminal

Main circuit breaker

High voltage connection

3| (before filter Filter
nnection filter- .
4 g:nsfomer, HV side Filter
5 | Train power line single phase|Auxiliary converter
6 E(;)r?\?:rigron transformer- Propulsion converter
7 | Traction motor cables Traction motors
8 oAfwt(r]alllrz;lsr%Io r{gee(: windings D.C. auxiliary supply
Traction d.c. power ports
2 | D.C. conductor input Main circuit breaker
igh voltage connection .
3 gffore ﬁlt%r) Filter
6 | Connection filter-converter  |Propulsion converter
7 | Traction motor cables Traction motors
Auxiliary a.c. ports
. ironmental
9 | Auxiliary ac. supply cEgrmE?ioningaequipmem
Auxiliary d.c. ports
9 | Auxiliary D.C. supply
Battery referenced ports
10 | Battery power supply Electronic power supply
in control .
11 ar(iinve;(t)iotngl ll;:tstery voltage) Train management system
19 | Relay logic input/output Electronic control system
Signal & communication ports
12 | Databus within vehicle Electronic contro} system
13 | Databus within train Train management system
14 Passenger entertainment Passenger entertainment
network equipment
15 | Firing control line Electronic contro! system
17,18 (S(;r;sigl/t?rnsa(;l;clgbmgnal Electronic control system
20 (Cn(l’;?gg:;;ig;) n Interface Electronic control system
Process measurement & control ports
16 | Internal electronic supply  |Electronic control system
18 | Sensor/transducer signal Electronic control system
Enclosure port
21 | Equipment enclosure IAll apparatus
Earth port
22 | Earth connection |All apparatus

% Port No¥ [1% 42]8H [I1¥ 46714 3%




<(# 4.3> Emission-Traction a.c. power ports.

Ports Frequency range Limits
High voltage Signalling and
connection, input | telecommunication | EN 50121-3-1
side before filter | frequencies
(port 3 on figure o
42, 43, 4.4) 9 kHz~30 MHz No limits
AC
! traction

transf. converter motor

~ 7
o

8 9

3~
aux. conv

10
I J
batt. charger

5

|

1 traction
N converter 7 0c motor
- T
| switoh-
- 7 gear

transt. 8

aux. supply I l
™t

8 10

batt. charger

train supply L]

! | —
D

[O& 4.4) Phase control convertero] 93 A.C 98
2 DC FF ZEZdAM &4

<{# 4.4> Emission-Traction d.c. power ports.

train supply

L2

[28 4.2] Phsophometric filterZo]4}2} A.C
gEd =4

i
traction
converter

motor

l l‘ - ? I train
O supply
transf. aux. conv

:E batt. charger

[O28 4.3] Power factor correction filter 23 D.C
234 52 ALE /M AC FEAL

FEE

(2) AC. 7EAN2HE 71 DC. JYgolAg
Al gA g g 24

(E44)= AC. +5A 298 712 DC. 485
dixel Al@A A% £4 PointE YEHE Aol

20

Ports Frequency range Limits
High voltage Signalling and see
connection, input | teleco icati
: P MMUCEHON | ENS0121-3-1
side before filter | frequencies
(port 3 on figure
45) 9 kHz~30 MHz
DC
g
train supply 3 ~
converter reeter -
—_'E' B3 ; , motor
P =0
T 3~
3 10
A AT I
aux. conv batt. charger |

(O]

[38 4.5] ACTFEAN2EE 712 DC.YEZAA Y

=4

(3) ACDC. BxAAZNA AFATA %
%

(% 45)= AC. 2 DC. EXALZA X9 A F
A§2)9 24 PointES vepd Aoltt.



<{# 4.5> Emission-Auxiliary a.c or d.c. power ports.

{(H 4.7> Emission-process measurement and control

Ports Frequency range Limits ports.
Auxiliary supply | 9 kHz~150 kHz | No limits Ports Frequency range Limits
sinusoidal a.c. or 99 dBuV ) 9 kHz~150 kHz | No limits
d.c. (port 9 on 150 kHz~500 kHz quasi-peak Electronic supply
figures 4.2, 4.3, and 93 dBpV sinusoidal a.c. or |150 kHz~500 kHz 9 d‘BﬂV
oo 500 kHz~30 MHz . de. (port 16 on quasi-peak
4.5) quasi-peak -C. 93 dB xV
figure 4.6) 1500 kHz~30 MHz )
quasi-peak

{# 4.6> Emission-Battery referenced ports.

Ports Frequency range Limits
Battery 9 kHz~150 kHz | No limits
power supply 99 dBpV
150 kHz~
(port 10 on 50 kHz~500 kHz quasi-peak
figures 4.2, 4.3, 4.4, 93 dBpV
0 kHz~30 M
4.5, 4.6) 200 kHz Hz| - asi-peak
T e
I
=
TT] Vel [ s J E;rﬂ‘- o J_ff,,

[ 4.6] B713 Q) Converterd} Ao}7)7]e] TE)
el &3

(4) Battery referenced EEO|A ] Al @A) X<}

(& 4.6)-2 Battery referenced EE A2} A|FA
29t 4 PointE VR Aolth.

(5) AZ 4 Ao LEM AGA G} &3

(B ADE A 9 Aol TEAA Y AGA A
% £4 PointE YUERd Aotk

(6) 7171 JHLZRE 9 WAl A3

(E 4.8)2 7]7] AFo2REY WA}l AP E

ok

(X 4.8> Emission-Enclosure port.

ek Aold, 34727} 3 mY el 10 dBE
Hatel AET F 9

Ports Frequency Limits Remarks
range
30 MHz ~ | 40 dB g V/m |measured at 10 m
Enclosure 230 MHz quasi-peak distance
230 MHz ~| 47 dB ¢ V/m {measured at 10 m
1 GHz quasi-peak distance

45 SN E L FIHR|

f

°of #ANN FAE A% WAINEF BrHAE
ZERAE 7IE2E Fouinh. WA ] S
B Ad Brhe de

=& bt AEE 2

TR ook Frh.

1o B a¥d AR
B AP A=

(1) Battery referenced XE % HZ AC {82
X AlE #7tA

() Azt F2, Ao TEqAM AIF H7HH]

(R 41002 A%, 54 2 AZEGAY A Y
H7HAE UErd Aok

(3) 717199t FAME Al H7HR]

(E 411)E 717195 g sy A g 9
7HE UEhd Zolth RF WA G A= F47]
9 AHEE T3 20 VimE A Y HIHAE AL
88 2 9.
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<% 4.9> Immunity-Battery referenced ports, auxiliary
a.c. power input ports (rated voltage < 400

Vrms).
Environmental Severity criteria| Remarks
phenomena
Fast transients 2 kV 5/50 ns ¢,/¢, A Direct
bursts 5 kHz rep frequency Coupling
Surges 2kV waveform B EN
¢ 1.2/50 :5(8/20 25) 50155

3 Vrms(carrier voltage)
Conducted radio | 150 kHz~80 MHz, 1
frequency kHz, 80 % AM, Source
impedance 15002

Variations and 0.127F 60~140 %
interruptions of | 137+ 125~140 %) A
voltage supply AgdE

<(# 4.10> Immunity-signal & communication, process

measurement & control.

Environmental Severity criteria| Remarks

phenomena

Fast transients| 2 kV 5/50 ns ¢,/¢, A Capacitive

bursts 5 kHz rep frequency Coupling
3 Vrms(carrier voltage)

C‘;’.‘:“Cted 10 kiz~80 MHz |

;a 'uenc 1 kHz, 80 % AM

requency Source impedance 1500

(& 4.11> Immunity-Enclosure ports.

Environmental . .
Severity criteria
phenomena
Radio 10 V/m(rms carrier voltage) A
frequency 80 MHz~1 GHz
Electrical 6 kV (CHAAY) : HEA B
Discharge 8 kV : T4

51 HEYS

ol A2 A714< 4, B4 v, 24§
Zo 2EY KA Aol e Bt 2 A
9 71 N dH2rxAS AAse Aol o

22

AAEUD 428 A9 A8t Ax 2
BALA wiALel WA 9] 872 AE % F5 3
A= DCEE 1 GHzolth.

52 8§
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2 1AL 2GRN A EHE A9 BA%
Hlol gk A= 3 FAMY AR WA @AA
A 2@ Weld oE e 24T b
Aol AAY e HEE HHdAA P SAA
E dolX Ak A2 959} AR st B
e dodle As FARAY As NES

o

Comn

Aol sict.
53 801 ¥ Fo
531 31 9

of A& £Fo7 g 2 vt H&d
o
(1) AA87
(7h e AEY &

(W) 945 229 o, M 7k A UERY 3
m £ 1 oAy B3 Auue ¢

(th A=Fd : 7P 7VhE A9EREH 3 m &
T 1 olstel Ay BE Aujdle ¥

532 XE

9l 5-o) £ %kl QA< 9rlsiy (14 5.1]

Enclosure L E

AC AY — /o 1E
B
DC. HAY — Earth X E

(28 5.1] 43/50478 2E



3 7o) 6718 XEZ A"
(1) Enclosure € : AAA 7} WA AW Fs) 5}
€ 379 B4 499
Q) A9 ZE : A4t A7)1H2% d49 XE
() VO XE : 43 % B9 928 XE
(4) Earth ¥E : A A7 XE
533 48718

Ae7IEY $HS AFEAY EMC 3o

541 M 3 SAMY YHAAEL SHAR|

(B 5.1 AEA Alge g AR

e 94 Ae Aue
g A0 $& Fedth ABe # 49
2 Sagolo} Fuk.

() 717] el g WA B

]
S
o
2

<} 5.3> Immunity-Enclosure port.

EE | FIrHS A1 A M3
0.15~0.50 MHz ;2 :E ”X gf,
AC} = dB#V op CISPR 16-1¢)
DC | 0.5~5MHz # LISN A}&
60 dB xV AV >
A (A=A 7
s~30MHz | S4BV QP
60 dB 1V AV

QP = FIFA], AV = HF A,
Basic Standard EN 50081-2(1993)

C(E 5.2) WA Aol st AR
XE | Fuedy) A ] Hj Y
30~230
B » V/m, QP
muz [PV Oy 2y
230~1000 (EAM Al
MHz
QP = 3% ), Basic Standard EN 50081-2(1993)

Enclosure
47 dB ' Vim, QP

NE R BH BV AR B BAY A
ol 3 BAAE & 51 % (K 5% 7k
BARY PANENAE 534S 3 me @ AL
10 dBE tl3le] AT % Ut

542 WEARD HILK]

A% WAAYS B

o

e

r&’ﬁ

of +AAN FAE

Environ. | Test . A5
phenomena| spec Units Remarks 27}
Radiated | 207100 [ MHz

0 |Vm
electro- A
mae. field 10 | (rms unmodulated)
& 80 | %AM (1 KHz)
Radiated 900+5 | MHz V/m
20 | pulse modulated,

electro- o A
mag, field 50 | Duty cycle %

" 200 | Rep. Frequency Hz

Power 60 |Hz A 97a
frequency | 16 |Hz 71714 34 A
magnetic 0 |Hzdc) CRT% 3A/m
field 100 | A/m(rms) e
Electronic | +6 k.V(COHtaCt ?‘IH 011
discharge | +g |discharge) A B

—7 |kV(Air discharge) |7]7]9] 34

Pused 1309 | Am B

magnetic

() d=¥W0) XEA U WANE H7HX

(B 54 JY2H1/0) LEJ tE WEAE 3
7HE YERd Aot

(3) A LEA g WANE H7HA]

(£ 55 JA XEA g WY F7HAE
Hepd Aol

4) AC 2 D.C. A€ g4l tia WX H7}
A

(X 56)& AC. 2 DC. AY I g WA

N H7HAE LER Aol

V. 253 2849 EMC
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(& 5.4 J4&4/0) ZE HE WIAE H7HA

Environ, Test Units Remarks ij%
phenomena | spec 7t
Radio frequency |0.15-80{MHz
Common mode | 10 |V/m(rms unmodulated) A
Amplitude 80 |%AM (1 kHz)
modulated 150 [Source impedance
+2 [kV (peak) ..
Fast transient | 5/50 {t./# ns capacitive A
5 |Rep. frequency kHz clamp
1.2/50 | ps
42 |kV(common mode)
Surge voltage | ! |kV(differential mode) B
+2  [kV(diff. mode in
unbalanced system)
<{# 5.5> Immunity-Earth port.
Environ. Test Units Remarks i;}%
phenomena | spec 77t
Radio frequency | 0.15-80 | MHz
Common mode [ 10 |V (rms unmodulated) A
Amplitude 80 |%AM (1 kHz)
modulated 150 |Source impedance
+1 |kV (peak) P
Fast transient | S5/50 |/t ns zla?n; A
5 |Rep.frequency kHz

<{# 5.6> Immunity - A.C. and D.C. power ports.

Environ. Test Units Remarks ?%
phenomena | spec H7}
Radio 0.15-80| MHz
frequency 10 |V
Common mode (rms unmodulated) A
Amplitude 80 {%AM (I kHz)
modulated 150 |Source impedance
12 |kV (peak) .
Fast transient | 5/50 |t/ ns in‘.i:;?;n A
5 |Rep. frequency kHz )
1.2/50 | us
+2 |kV (common mode)
Surge voltage | +1 |kV (diff. mode) B
+2 |kV (diff. mode in

unbalanced system)
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() 34 92258 24 2345 94
WALZYY gRzel wA BANE AFA
ofZlth 24& LER|ZHE 3 m oA

L

g2z
239t WAAZRE FAZHS WAL AR E

(# 6.1> FoFgdge] 0 g9Z

Fas EEE:
150 KHz o[4} 200 Hz
150 KHzel| A 30 MHz 9 KHz
30 MHz |4 120 KHz

Emission Limit(Peak, 80/80%)

100 ’ ioc\” 100
g8 , 5 80 T
- o>
2 so“\ 60 3
= 5 =
= 40 4 90 3

20 20
0 9%kHz ]BMHxi 0
1] 100 1 10 100 t
Hz kHz MHz MHz MHz GH;
BWi=IkHz BW2=10kHz BW3=100kHz »
H E
(38 6.1] FAMAL 9% 3 molq o) WAL A%

(2) 1000 Vrms Bt} 22 Pz AN A9
2L ALY
1000 V olate] AelAe AEe FFshe 3
Ao g A FARE FHEA Fo
o AA7F 8 AN TR} US W A2
3+

619 A= g

() Was 99 We PHFAE P4} %

EH X (dB)

(38 6.2] 1000 V )3t Aol AMg-aE AA 4
& AL AR

£917 E2e HEEYe W4T
YA A 74 A
AZ2E 3 mol A CISPR-16 ¥ 2 73 wAL
(2% 6317 2& BEE 2387 Lojob Bk

m
s
>
O
S
RO
b
msl_:

Clr o oxt

AR WA

YSX (9B)

2 103

107 10" 10° 10' 10
R4 (MHz)

(28 6.3] ¥ax 29X dM 9] WAL @A

EREET CREREREE S ALY E
= [ 6419 2t

642 LISAIBT BIHX]

B9 WAAE 27282 ok B9 2ol 7
zEwE Fojd.
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Y54 (dB)

o? 10" 10° 0 10° 10°
F 5 (MH2)

(1 6.4] W& YIS P4}

<(HE 6.2> Immunity-Enclosure port

(E 6.4 2AA, AZ 2 71 dojg MAZEM o
2 AN E B

i A
Environ, Test Units Remarks| 59
phenomena spec 7}
Radio frequency |0.15-80 MHz
Line to Ground 10 | V/im(unmodulated) A
CM Amplitude 30 %AM (1 kHz)
modulated 150 | Source impedance
g::;]‘l’;fory 25(CM) kv 100 kHz| |
Voltage 1.0(NM) kv 1 MHz
5 kV (peak)
aan
Fast transient 5/50 b/t s AR
5 Rep. frequency | clamp
kHz
#s
Surge voltage l.22/50 kV(common B
8 & ) mode)
kV(diff. mode)

(H 6.5 DC 9429 Hd ZEJ g yAA g 9

Environ. Test . AF
phenomena spec Units w7}
Radiated 80-1000 MHz
electromagnetic 10 | V/m(rms unmodulated) | A
field 80 %AM (1 kHz)
Radiated 900+5 MHz V/m
. 10 pulse modulated,
electromagnetic A
field 50 Duty cycle %
200 Rep. Frequency Hz
Power frequency| 60 Hz A
magnetic field 100 A/m
Electronic 6 kV(Contact discharge) B
discharge 8 kV(Air discharge)

(E 6.3 3RA 0 #AHA A= 347 o]
g X e gF HANE B7HA

Environ. Test ) A%
Units Remarks | _

phenomena spec 37t
Radio frequency | 0.15-80 MHz
Line to Ground | 10 | V/m(unmodulated) A
CM Amplitude | 80 %AM (1 kHz)

modulated 150 | Source impedance

. 2 kV (peak) P

Fast transient | 5/50 t,/t, ns B

clamp

5000 | Rep. frequency Hz

(1) 7171 &gl g WAAE B7HA
(2) 378A o FEHA G NS dolet B2
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7+
Environ, Test Units Az
phenomena spec 7}
Radio frequency | 0.15-80 . MHz
Line to Ground 10 V/m(rms unmodulated) A
CM Amplitude 80 %AM (1 kHz)
modulated 150 Source impedance
4 kV (peak)
Fast transient 5/50 t/t, ns B
5 | Rep. frequency kHz
1.2/50 £s
Surge voltage 2 kV(common mode) B
1 kV(differential mode)

2Ed 3 WYAE B7H
() 3AA, AS 2 2 dolg XA XEA O
3 WAAIE H7HA
(4)DC JY&9 AY XE g WA H7HA]
(X 65 DC &Y A XE gt AA
g HrrAjelch
(5) AC 929 A X EJ 3 WANEY H7A
(X 66)2DC UYEY AY XE g AN




(R 6.6 AC. 9428 Hd ZES g WY

7
Environ. Test . A%
phenomena spec Units 7t
Radio frequency | 0.15-80 MHz
Line to Ground 10 V/m(rms unmodulated) A
CM Amplitude 80 %AM (1 kHz)
modulated 150 Source impedance
4 kV (peak)
Fast transient 5150 t,/t, ns B
5 Rep. frequency kHz
1.2/50 LS
Surge voltage 4 kV(common mode) B
2 kV(differential mode)
<(H# 6.7> Immunity-Earth port.
Environ. Test . A5
phenomena spec Units 7}
Radio frequency | 0.15-80 MHz
Common mode 10 V (rmms unmodulated) A
Amplitude 80 %AM (1 kHz)
modulated 150 Source impedance
2 BrHolTh

(6) HA TE it WAAANE H714]

(X 6.7 FA ZE 3 AANE H713E
UERA Aol

1.2 &

A71H % EMIEMC 750 #3 =271 HIo
= #% CENELEC®] EN50121 7]F02 43}y
= YA Hol¥ gtk

F8e F4& AMAPske 7180 CENELECS &
E9193] TC9X(Technical Committee)ol] A}  H XL o]
X 235 EMCY| #3 #4& AR 34 7
Z}9l EN50121¢1 1998y 19e] #Aslo] AE T}
7t A2 ENSOL21 2 33} H3ick $-uetelA
E AFA7 A7) A F oM E AMRZER
7t FEE FY 1SR Ve Al 2

S & EMVEMCY] & sl A= o v} 9lom,
EF HIol e JEHFAFANE oo i 71ES
AREIA ARATLE FHOE 28 wHF
of AAAEFG =9 Sl Ak & AME EN
50121 7)) sl 71gstA ot HEE ok
EMIVEMCell tigt A@71E2 oH: AAHeR
G443 Aol HA g2 TF FHURAIME 7
T AR FES =97t FR3ny AT

i}l

b

Ho
rok

[1] CISPR 26, Ed.1 "Electric Traction System".
{2] CENELEC En50121

1959 39 2094

1981 A& 3o 71 g3t (334D

1983d: A& e A7) 3eta (38
b

1996: A0 digg A7)Fest (38
kAL

HA: AZA/ATd ANBA$ADT

1962d 89 1744

1985: <latt) 2o A7) Z ek (T

1987: Qlahel tHek A712 e (29
Hap

1999%: glabey vfake) A7 2 eke (25
)

A B3H71979 BNASAAT

3% 49279



