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Abstract: The simulation model of control and protective switching device( CPS) arc extinguishing chamber
was established and the dynamic process of gas blowing arc was analyzed by FLUENT software. This paper also
analyzed the influence of the exit diameter the outlet position and the number of the arc extinguishing grid on the
arc motion characteristics and put forward a method to optimize the CPS breaking process based on the results.

Key words: control and protective switching device ( CPS) ; air-blast; electric arc; short circuit

breaking; simulation

0
( Control and Protective S CPS
Switching Device CPS) CPS
. . CPS
(1961—)
(1983—)
x : (61703308)



(2017No. 19)

CPS
CPS
CPS
CPS
CPS
1 CPS
1.1 CPS
CPS
fi sk 3
AT
R

89
o

1041 CPS
0 KBO

Fluent

9 AT

(2) CPS

1.3 CPS
CPS

dQ dE

d(mC,T +pV) =dQ -dE



(2017No. 19)

dQ = K})uﬂh",idt ( 3)
c,— ;

dE = K/(K -1) (p/p) adp v, dt (4)
k— ;

p 7
A 1
a 7
p“— y
v, .
4 3D
(. (3. (4 (2)
® . R '—LL 33 mm 12 mm
dt ~(C, +R) V( Ku,.t K-1p ap,v,A) (5)
i o A AT
(5) 13 mm | {5 ==z Bl mmf— 6 mm
N Ti’
° X
5 2D
3 Fluent
| ! 6 mm-
| 13 mmo,
O o 20 000 K
s 300 K
k-epsilon( 2eqn)
° Fluent
KBO CPS . ‘
o o
3 o o
6 0.000 2 s
S b 0.000 35 s
4 ° 7\ 8
2D
5 . 0

— 10 —



(2017No. 19)

t=1.00e-5s

t=1.00e—4s

C
1.80e+04
1.71e+04
1.62e+04
1.54e+04
1.45e+04
1.36e+04
1.27e+04
1.18e+04
1.09e+04
1.00e+04
9.16e+03

t=1.50e—4s

T/C

t=2.50e—4s

8.27e+03
7.39¢+03
6.50e+03
5.61e+03 t=3.00e—4s
4.73e+03
3.84e+03
2.96e+03
2.07¢+03
1.19¢+03
3.00e+02
t=4.00e-4s
6  Fluent
160
140
120
100
£ 80
£ 60
=~ 40
20
0 0.000 2 0.0004 0.000 6 0.000 8 0.001 0 0.001 2
t/s
7
200
198
196
S 194
=19
190
188
186 - : : - - ;
0 0.0002 0.0004 0.0006 0.0008 0.001 0 0.001 2
t/s
8
dE

T/°C

T/C

T/°C

T/°C

T/°C

1.20e+04
1.00e+04
8.00e+03
6.00e+03
4.00e+03
2.00e+03

0.00e+03 . '
0 5 10 15 20 25 30 35 40 45

HL A B / mm
(a) 5.0 107 i

7.00e+03
6.00e+03
5.00e+03
4.00e+03
3.00e+03
2.00e+03
1.00e+03
0.00e+03 0

5 10 15 20 25 30 35 40 45
HLIALE / mm
(b) 1.0 x 107 sk}

5.00e+03 -
4.00e+03
3.00e+03
2.00e+03
1.00e+03
0.00et03 =" o
0 5 10 15 20 25 30 35 40 45

FLHIALE / mm

(©) 1.5x 10 sit

4.00e+03
3.00e+03

2.00e+03
1.00e+03

0.00e+03 1 L L L i !
0 5 10 15 20 25 30 35 40 45

HIINLE / mm

(d) 2.0 x 10~ sk}
3.50e+03
3.00e+03
2.50e+03
2.00e+03
1.50e+03
1.00e+03
5.00e+02
0.00e+02 —— e
0 5 10 15 20 25 30 35 40 45

HL A B / mm

() 2.5 x 10~ sii

3.00e+03
2.50e+03
2.00e+03
1.50e+03
1.00e+03
5.00e+02
0.00e+02 ————— . .
0 5 10 15 20 25 30 35 40 45

HL A B / mm

() 3.0x 10 s}

Fluent



(2017No. 19)

4.8 mm,
N 10. 11
’ 13 éj%ll i ER
mm ¢ 6 mm
45;
40t
| 12
30}
E 25t
= 20t 1
15}
10} 1
5 L
%170,00005 [ 000010 ] 0.00015] 000020 ] 0.00025 /s
—e—4mm| 465000 | 855600 | 1264800 17.530 50 [22.878 00 Mmes") (mesl)
—=—6mm| 459345 | 8.82105 | 1443075 |21.056 70 | 28942 80
——8mm| 495020 | 10,0405 | 183724029.94590 3934070 S 0005 62 954 94 65319 010
t/'s
0.000 10 107.343 34 110.704 940
10
0.000 15 131.253 34 135.473 140
250 0.000 20 141.507 35 146.726 920
0.000 25 145.980 71 151,822 400
200
_ 0.000 35 148.854 27 154.977 950
150
g 0.000 40 149.473 11 155.708 709
<100
50 1
0
—NUNEE OO OO ODODODOODODOOOOD
t/s 5
11 FLUENT KBO
10 11 CPS
CPS
[
o 1 J—
4.2 ( CPS) 7.
Fluent 2 1997(6) :39.
2 . ( 17 )



(2017No. 19)

ignition time/current characteristics and energy when

(1) series arcHault occurs at rated 220 V ] . The
Transactions of the Korean Institute of Electrical
Engineers 2013 62(8) : 1184-1191.
° 6 MA S H GUO J W BAO J Q. Identification method of
(2) low—voltage series arc fault based on harmonic
component relative change coefficient J). Applied
° Mechanics and Materials 2013(331) : 144447.
(3) ELM 7 HUANG G B ZHU Q Y SIEW C K. Extreme learning
machine:  Theory  and  applications J
97.5% Neurocomputing 2006 70( 1/2/3) :489-501.
8 HUANG G B SIEW C K. Extreme learning machine with
randomly assigne ernels . Internationa
( ] domly assigned RBF kemels J . International
Journal of Formation Technology 2005 11( 1) : 1624.
1 (2014 M .
9 ( ATRU)
2014.
D . : 2008.
2
10
b D 2006
2016 31(2):7047. ' ' '
3 GIUSEPPE P LUIGI M MARCO L. Simplified arc— i
fault model: the reduction factor of the arc current D : 2013.
J . IEEE Transactions on Industry Applications 12 ELM
2013 49:17034710. I 2013
4 (11):26142619.
J. 2008 13 ELM
20(4) :57-62. J . 2011( 8) : 701504.

5 KO WS MOON W S BANG S B et al. Analysis of 1 20170701
TETC LT TETETLTL L TETETETL L TETETETLTE L TETETETLTLTETETETETE L TETETETLTE T TETE T T Tl
( 12 )

2 — “KBO 2013(5) : 1-6.

T 2001( 6) : 49-52. 9
3 . CPS J. 2013( 3) : 640.
J. 2016(5) : 149453. 10
4 I
I 2013 2011(5) : 502-510.
(11):5-9. 11 AOYAMA Y ODADA T TAKAYAMA S. Spectroscopic
3 ’ analysis for the arc quenching effect of ablation gas on
J. 2005 25(21): 146- . . . .
151 arc immobility phenomena C // Thirty-Sixth IEEE

6 . Conference on Electrical Contacts and the Fifteenth

] International Conference on Electrical Contacts 1990:
2016(22) : 69 +49. 586-591.
7 M .2 12 M
1989. 2007.
8 J. 1 20170625



