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Abstract: An electric operation system matched with the miniature circuit breaker is designed in order to compensate
for the mis-operation of miniature circuit breaker. The breaker is a kind of mechatronic products and European Union EMC
standard EN55014 is required. For the design in the paper, four characteristics are mostly concerned; EMI, EMS , Harmonic
and Flicker. The strategies in the design include three aspects. The first one is using the low-pass filter with high integration,
strong harmonic attenuation and high surge resistance. The second one is the quasi resonant soft switch technology and time-
sharing frequency conversion control strategy. The third one is optimizing the PCB layout and the wiring. Finally, the de-
signed breaker reaches the critical standards and obtains the qualified CE certification.
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55 H AR AE M5 R
Description of Test Item Standard Results
Conducted disturbance at mains terminals
e e EN 55014-1.:2006 + A1:2009 + A2:2011 PASS
F2 e PR L TR
Continuous conducted disturbance
. . EN 610004-6:2014 PASS
HEEAL ST
Continuous radiated disturbance
. B . EN 61000-4-3:2006 + Al:2010 PASS
ARG T
Harmonic current emissions PASS
ey EN 61000-3-2.:2014
HL UL T O 12%
Voltage fluctuations & flicker
o EN 61000-3-3:2013 PASS
MR 3)
Electrostatic discharge ( ESD) PASS
. EN 610004-2 ;2009
g T 8KV
Electrical fast transient (EFT) PASS
N EN 6100044 :2012
HERK e 6KV
S Input a. c. rts PASS
urge (Input a. c. power ports) EN 610004-5 ;2014
TR 10KV
Power frequency magnetic field (PFM)
o EN 610004-8:2010 PASS
THRES T
Voltage dips,60% reduction60%
N EN 610004-11 ;2004 PASS
F kv
Voltage dips,30% reduction30%
" EN 610004-11:2004 PASS
LRk
Voltage interruptions
N EN 610004-11 ;2004 PASS
HL R 5

4.2 344

HLIREAL T T A BT A, 32 S AR r DR
i BB BE , A B I 56 v U R AR 2 o, 0 3y = T
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KL%“W|
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EUT TAE R e 2 i b= A i T4 5y 1 PR el
R ERAYE 7 EUT F1 Receiver HRE] I A 2R B FH P E
M 4% (Line Tmpedance Stabilization Network , f&j fX LISN ).
LISN J2H, Jy 28 40 v v 1 e 225 D0 3 e 1) — 00 o S 2l B 1

#, BT LARR 8 0 OC L e T, R AR il iaCRH A, O
ECENUEBE A 1E T, 75 U H BKE 23 0] EUT {32 ACT4, EUT
W2 LA T, X2 TE EMC 3B E e A R
SEE EUT AT, WRLe 2 b B S R i T4
SIS EMI BBl ipr i EN 55014-1:2006
+ A1:2009 + A2:2011, % i B {="5 0. I5SMHz ~30MHz 347
DU, I B 2 L S UL T Pl n i 2.
£2 ENS55014-1 SESTFIMEK

W%/ HL b8 IR/ B
MH: HEbE A Pl
0.15 ~0.50 66.0 ~56.0 59.0~46.0
0.50 ~5.00 56.0 46.0
5.00 ~30. 00 60.0 50.0

A3 KL L a5 SRR 13, B4 N 157
Rtk 14 FF B AR
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JEF = A oG AR R A 7 T 95 A 2=, 1 Al
PRUEEE 7™ fh 9 AR HEZEK.
5 24

1IN EA

AR SO OR VL B 4R A AR 0 4 v it
T3 TR, oAz O 2 v T A B B A 9 it HL TR
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B BUIR AE 7 56, o e 0 R R i K e P 1 D5
Tor , KRR JBE I ARG 988 90 W 8, U FLR: L 9 B0, S A
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W b, SR T T U PR AR B A O SR HOR (il 45
MOSFET #£ 8 2= i 338, 3 A 1w g 41 48 ik o i 7
A A KRRV T8 ) W {5 () B 3 SR FH AT A2 R 05 G A
B EAE T AR ], IR T4 A IR A 5 52 T
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P TREm T

Zepdh M, 755 BR % CE K 51 45 i : EN55014-1
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