E37EF4LH
2017 £ 4 A

% 2 & % iR S

Electric Power Automation Equipment

Vol.37 No.4
Apr. 2017 @

UG VIEF LS G A IR E1 ST T-HEBLART 5

wHF L2,

E—#2 TR e

(1. AFRF BB 5B IRAFTHRELLERE, LiF 200331,
2. BFRF BFEEAIRESR, EiE 200331)

WE, A3 EHNS5RPFELEE(CPS) Mk A% UIREH R FARY dEE B AETH AL ER5
RIELE RN S, & Maxwell 5 AR T RS T T 0% FARAEYEEAER 5 A4 0k Tl 12 a5 R ke
WATR GG A - F B RE T ANR RS B R R YR, REG AT LSRR AR TIRE

W, 2% 6 T L,

KEW, KELEM%L, B oW, ARASN, BEWREY, wEEE,; A% LR, Bk, @4

FESES. TM 46 XERFRISAD . A

0 518

BEE T EAHLEOR BB &R E N
R AN E T RS-485 {1 R H Modbus P
W5 AL HLAS BB | S BRI 2% R SR BEAL
IR L 25 T A5 A B B SR 5 D) BE I £ 1k
5 6l 2 W 5 R 7 KL Y AR B A — A A
LT S B s I SO (5 = N B (o e
fEHE M5 0T LAY B A7 HLIE 8 38 B8 5 78 R (—
FEAG B A FLIR ) N T AERT A L LR &
Z B Y A A A EE A s A I U8 D SRR
fitif g5 A ML AE B 38 R ;T AE R HEL O A I
W | 38 15 S 0 B8 B & A P AR T A 4 AR
5 A HLAR TG TE L T & 0 S 1 R £ R
W, TS R BEAMMCE RS R Ent«REr, B
I, AR AT SCHRAIF 2 0 6 43 W 18 B3 15 2R R ML,

ST 43 M S B A T A 1 E B 0 T A A HL
P B S ST A B oy W B A R R AR AS A B oy
U G AR A 5 SRS A ST R ALY 3 [l A
FTRL S LAY | 038 15 P IS ] 300 1% 25 () G 3
J 6 LR A A BN LR ARk B N Ah A A
X W5 T AR T AR ZWESE TAE L A T T N
A2 5 KR L IR ST T 45 E IR A R 03T
FH LR FH 2R PR i 2 i 40 W o AR 8 45 L
SR ST AT EE S AN ] A ST ) H IR AR A
A DX 8 R 435 4] 7 AR TR N A2 B R AR R A O
I E 25 PR A 2 2% S0 AE R 2 e T B
oM IR R A 2 W g O FE T o b T K R
WS HRTERHIC R A o Wi g, B E
2 A AT S BOR $E 5 i o Wt e, T
YL T7 18, N Maxwell 77 72 i & KRBT 53 M 514
D7 RS 0 T L S A B AR O

Wr#s H#.2016-04-08; &8 H#.2017-01-24

DOI: 10.16081/j.issn.1006-6047.2017.04.024

M SRR I B B — 2R 0 sk R Y 00 1 NG 3 03
A O HL AR AS B a8 B AT A R
FEME R BUE AT 7 A B 0CA BR 22 431 (FDTD) © 4
ik (MOM)” A BRICEE (FEM)® i Aok (BEM) P,
SR T 6 Maxwell J7 B2 iEAT T AL AL K
FA, 104, 37+  TR) 3L 17 A Sk e 7% BHL B0 F0  B8 52 400 114)
B R F ok SR fifk 23 1] FL G S U 5 ) RS A il 7, 1978 4F
F. M. Tesche 5 T 28 M f% iy Ze L #fE = 1h 17 & 4t
BLT J5f210 ) (G2 & i 5 25 M i Jie A
Wil R R R TR T 2 MR G e 7 A T SRR AR
BI Taylor *ﬁﬂ“”\Agmwal PR HIT2TRT Rachidi A5 70037
HEdb L 7 2 0 A R B 32 NI S ) o O S
RIS BB B e = TR A OGO TR
R 260 % DT P9 EF (1] (22 R0 ) 57208 H ol 7 O¢
PEAE B B B] (GORD 200) AH 22 B K 4 T B Sl A BR 22 4
S5 7 R A by 1 T RSO ek DR A R A [ I R
HL RS TESS A 0 o s S A By ) 4% S ANRE TR
B AR AR AT AR B DR AR SCAE Maxwell 115 E
IRBE N AN T A AR L B LA TR RIS A R
AR S [ 53 W 3k R PO S8 1 PR B Y A AR S DL

| ERERFERERITE

AR SCHFFERS G o0 2 i 55 P97 OF i 4 (CPS) P
LT i BRI ik Sk R G I L s T REMRZ )
LS

A ik RGAAE 3 AR B AR
S 353 590 g L S Fd 10 4w PN 1 0 R B S g R HEAT
s 7 3 Iy s AT R IR R
GE A 3 S b il ARG R B W Sk Sk T B R B)
T3 (RAFAE T ik Sk P& ) B S vl [l % 09 i B0 0% 0
CPS Y J % 73 B il 232 2 A e . — = ALK s i
e, ZRRIE s AR IR R, AU Sh e e
TR ik Sk 2R GE AR B9 ALK 3 25 07 B ok i B
iz Bl B AR I AR T e T T I e SIS 8 A



® ® 0 8 & iR B

F£37%

1 W Rk R EMRZHE

Fig.1 Structure of double-break contact system
and force diagram
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Fig.2 Simulative short circuit current
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Table 1 Comparison between simulative and
experimental results for different parameters
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Fig.3 Model of main circuit conductors and cable lines
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Fig.4 Space electromagnetic field distribution of
short circuit breaking current at different time instants

25 [ g ok s N E 5 Bros i@t X 0.0002 s
A 19 2 (B 3 % it 04 43T, AT LA T 428 ) i 1 2k it
A W R R A R AR TR R O Ho 4k A
B 5 0 RAR A R E GE AR R TR A R R
Y bE B () oy A N 6 s R 6 vl A1, 7 #E 2
LR 0~ 15 mm BTSN 037 08 i K /G
58 FE JE FIAE 0.010~0.0142 T; 7F 15~20 mm o N,
J& T A T X 1 35 Y5 L FE 0.004~0.010 T
FER T 4T 20 mm WG Y 13 58 5 % 38 {7 L 2R
B s SR A R SRS 7 B
M TG &

0 350 mm 700 mm
0.0142T 0
| . |

5 ZE#BRER
Fig.5 Vector chart of space magnetic field

0.0142T 0

|
Position 1 (Reference)=[10,0,0 Jmm
Position 2(Current)=[-5,0,0 Jmm
Distance=15 mm,X Distance=15 mm
Y Distance=0 mm,Z Distance=0 mm

Angle(P20-P10)=180°
B 6 == I8 rEE3H B RE B Y 3 7 B

Fig.6 Distribution of space electromagnetic field
along with distance



® ® 0 8 & iR B

F£37%

3 BNHBEITE

3.1 ARFm&AETHREEE

AP s FL 5 52 T S AR PR FR A BIR | 368 15 2 i 417
2 7 G E LR MOITSCHE I Z 1 2 4R
JE TR RE S LAAALIERE A4S TR A A AR X
7 B ARG S PR 00 ] B2 BEAT AR R 28, Gl L
25 L Bk BRI 7 B B A R AT BUREA
e HAHACIX 4 MO, QA 7 B R . R SCEX 4 Fh
AR XS B 7 (] — JR S F D T T A 1 SR
JO7 HL R R /NIEAT A3 M7 [ R 23 A A [ 37 B 3l 45 i

TWREMFAEGEK,
(a) EH (b) 17
(c) Mg} (d) TEHAMAE

E7 BBES&ZEBAEEANUE
Fig.7 Relative positions of conductors to cable lines
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Fig.8 Influence of relative position of conductors
to cable lines on communication
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main circuit on communication
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Research on short circuit breaking interference of low-voltage apparatus
with its own communication
HUANG Shize',GUO Qiyi*,LI Yixiang’,CHEN Yang
(1. Key Laboratory of Road and Traffic Engineering of Ministry of Education,Tongji University,
Shanghai 200331, China;2. School of Electronics and Information Engineering,Tongji University,
Shanghai 200331, China)
Abstract: Mathematical models are established for the contact system of CPS(Control & Protection Switch)
and the arc movement,based on which,the short circuit current is simulated and calculated. The simulative
results coincide with the experimental results quite well. The model of main circuit conductors and cable
lines is established in Maxwell simulation environment,based on which,the distribution of transient space
electromagnetic field around the communication circuit is simulated and the induced voltage and current are
further calculated,according to which,suggestions on the design of low-voltage apparatus are given.
Key words: short circuit breaking; transient

low-voltage apparatus network; finite element analysis;

electro-magnetic field; EMC; short circuit currents; electric arcs; communication



