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Study on EMC of High Power AC Drive Electric Locomotive

WANG Yi-min, YU Ding-hua, CAIl Wan-yin

( Inspection and Test Center, Zhuzhou CSR Times Electric Co., Ltd., Zhuzhou, Hunan 412001, China)

Abstract: This paper briefly introduced the EMC requirements of AC drive electric locomotive made in China and basic method of
achieving EMC. The EMC technical specification was made and implemented whith was effective and feasible through local test of 7 200 kW
and 9 600 kW AC drive electric locomotive had aso been put forward.

Key words: high power AC drive eectric locomotive; EMC; main converter; grounding; cabling; cross-interference; radiant emission

7 200 kw 1

9 600 kW -
7N () (e
R

di/dt 110V
dv/dt

2010-06-17 2010-11-24



2
2.1
2 7200 kW
e i
GBGBQDQ@ s Ei Hg EI
CABI1 CAB2
il =_j 1) m ﬂZ
B [ gt
2 7 200 kWw
2.2 EMC
3 EMC
e
B ea ) 75 A AHE
s \
\
3 w| ey el
2¢ o \ V4
,/j _4:]__
[ 1 %‘*
N L,
7
- e
. ' LR
[ o S
Ve
w (O) ©) ®) ©)
3 EMC
2.3
EMC/EMI
C

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved.

1 2
A
Al
A2
B 110 V
C PT100
2
m
AL A2 B C
Al 0.1 0.1 0.2
A2 0.1 0.1 0.2
B 0.1 0.1 0.1
c 0.2 0.2 0.1
2.4
LC
EMI
DC/
DC
DC/DC
2.5
3mm
2
mm
< 6 mm
0.5 mm
EMC

http://www.cnki.net g5 _



2011

3
7 200 kw
3.1
4 5
H E
90 " 90
80 i 80
) S~ 70
g il M~ ™~~~
< M4 N el Vg
% 50 — 50 &
g 40 S N N A 40
w30t NN \\7"\\ 30 &
E 20 > P 20 >
Toll WINY 10 &
0 1 RN 0
~10 Gz~ 100ki%z) IMHz 10MHz | 100MHz  1GH2°
9kHz 150kHz f 30MHz
4
H E
100 100
90 90
80 4 80 =
- ~
E 700, N il | 0 ®
< 601 N To~TN 60 =
X RB\\\ NN 4 N w
4 50 NS 5 N 50 2
= 40NN \N‘B\\ 40 %
= 30 ™ [N 30 2
= N NN
20 \\Q 20
10 1 N 10
0 |
10kiz  100kZ Mz 10MHz | 100MHz  1GHZ
9kHz 150kHz P 30MHz
5
A AC25 kV B AC15 kV DC3 kV
DC1.5 kV C DC750V DC600V
10m
3.2
1
30m 10m
6 dB
2

50+ 10 km/h
1/3
3.3
3
3

1 9 150 kHz 200 Hz E7405A
2 150 kHz 30 MHz 9 kHz E7405A
3 30 230 MHz 120 kHz E7405A
4 230 1000 MHz 120 kHz E7405A

3.4

10m
Im
3m

3.5
150 kHz 30 MHz 6

7

I /dBp.A-m"

|
[

it

2M 3M_ 5M7M 10M oM
fHz
6 150 kHz~30 MHz, X

-40
150k 300k 500k IM

&
=

o
(=3

A

(=)
(=3

(=3

g&)g
L
=
=
/
/

W& /dBA m™!

|
[\
(=3
i

-40
150k 300k 500k 1M

2M 3M 5M7M 10M 30M
fIHz

7 150 kHz~30 MHz, Y

30 ~200 MHz 8 9

(=
(=4

o«
(=3

=)
(=]

.M . ) i “ |
Ml]‘\n‘.].‘ ! ‘f » il ,.:.:“ -’Sl ; .)

0
30M 40M 50M 60M 70M 100M 200M

fHz
8 30~200 MHz,

&
(=]

N
<

BEAR /dBpAm™'

(©)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved.  http://www.cnki.net



(=3
(=

T 7 200 kW
80 e
Ei
i 60 4
S 40 L
| MM
F o
" 7 200 kw
0 i i
30M  40M  50M 60M 70M 100M 200M 9 600 kw
flHz
9 30~200 MHz,
200~1 000 MHz 10 11
90 B o -
%0 1 EN50121-3-1 2000 Railway applications-electromagnetic com-
70\ . patibility 3-1 rolling stock -Train and complete vehiche S .
Te 60 . 2 1EC62236-3-1:2003 Railway applications-electromagnetic com-
gs_ 50 patibility 3-1 rolling stock -Train and complete vehiche S .
=0 i h : ' 3 GB/T6113.203-2008
g % E e i » : S .
zohu I " ‘l‘b‘ - Al MM AR M 4 A M
10 Wan L ke WG Tl s i ’ ’ ’
' | i | | 2002.
%OM 300M 400M  500M 600M 700M 1G 5 i i M.
flHz
10 200~1000 MH 1986.
z 6 M
T T 1999.
90
80
- 70 e |
< I
=HH | -
& sl 1} [IRTIUN O
ESu T L L L VY ikt 0
10 AR bttt e AN
0200M 300M 400M 500M 600M 700M 1G

fIHz
11 200~1 000 MHz,

4 )

CRH380A
2010 9
40 28 CRH380A 416.6 km/h
12 3 CRH380A
2010 2 « " CRH380A 486.1 km/h
40 CRH380A 6

CRH380A

N /

(€)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved.  http:/www.cnkinet gz _



