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The Characteristic Study for Small Current Breaking of High Speed
DC Circuit Breaker
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(Byung-Hoon Min - Woo-Jin Jang * In-Suk Ko)

Abstract - Even the case DC circuit Breaker have good quality for interruption of high current like heavy load current,
short-circuit current, the verification for small current breaking capability of circuit breaker should be performed. It comes
from the reason DC small current breaking failure can be lead to break out second heavy fault condition and in the long run
substation shutdown. In this paper, we can find the characteristics of DC small current and international test standard
discription about small current breaking and one of the proper solution to get over it.
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HSCB(High Speed Circuit Breaker), DC Circuit Breaker, Subway Station Breaker
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Fig. 1 Advanced imported DC circuit breaker

24 AY 2 zomd HZALE 2
4o DC EAYE HY %xdﬂlﬁon A
5 99, S0A~FHA 7ANE HhAF DY, FHA~(6000A~
8000A)E WF P, 8000A ov—s— YaF dgoz FEab
A Hed dAHeR ARAFE 5004 T FRo sk 5
gl Aoz sl og AR IEC61992 72 “Search of
12ol4 AFan = el 2ol ARH

stk

Astelo} s At
0~500A T7H& 44
o

critical currents” A& %
F= 25A, 50A, 100A, 2004, 400A2 24

5500

400

-+
<

!1:1 2000

1000

0

~1000

>
=

E
i iIIBE
IATIEL
HIEAORA

t u
| i

I!lamam..ﬁljlg
i
Il

K

S
=

7 Atetoby

g 2 SAL 3k
Fig. 2 Load breaking oscillogram of S company model



EE 400A oliol disiNeE 54 Aol €42 gl=uv 3d F
a3 g A2 MEHER 284 FAHAL AXE £
2 Sit AFnEADrIY AGAESE BE TY 20 HE uig 7
o] °F 4000AdM%E AAAA AfArde] =HA FA ofFAAIo|
100ms 2 ZA oA fZoltk

—

a9 39 =& 4oz FTHIA

V = RI + Ldi/dt -~ (1) ol&

NRBL v =L/AR - (2 o2&

(1 A3 @) e 249 ¥ 13 2 A9 :
Z 33 NEHLE DCISVE T AZAF S0AE g8 3
2 AL ¢ BRO2 Fu AT 10msE AdA =2 JYEA
2 360mH=E zAstg)

it
X,
ne
o
-
P
o

E—AN—TT—
CB R L

d¥ 3 Rd olEsotsz

Fig. 3 Inductive simple equivalent circuit
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Table 1 Circuit data

ANEHE | dildt E R L T
(A) (AVs) v (*) | (mH) (s)
25 2500 | 1800 72 720 0.01
50 5000 | 1800 36 360 0.01
100 10000 | 1800 18 180 | 001
200 | 20000 | 1800 9 9 0.01
400 | 40000 | 1800 45 45 001

z flzz7AdA 7] APA Data AHA BHE g3 4 g2
vpch 53)9] A EL sk & 29 17" 4,5, 6,7, 8 2
g 19 AR AFel s FY} APAE Data®t Oscillogram
& Zrzt Ak
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Table 2 Small current breaking test result of advanced
imported DC circuit breaker
Ng | oAy | ae | ome | e | oae | 920
ot | mm | wn | 43 | am | yzs | P

(Vo) N (=) (&) (&) (%) (ms)

- 1800 s 5 5 0 100 476
1800 50 5 2 3 40 748
1800 100 5 3 2 60 512
1800 200 5 2 3 40 500
1800 400 5 1 4 20 564
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Fig. 4 1800Vdc 25A Breaking test oscillogram (test success)
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Fig. 5 1800Vdc 50A Breaking test oscillogram (test failed)
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Fig. 8 1800Vdc 400A Breaking test oscillogram {test failed)
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Table 3 Small current breaking test discription of international

standard
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Fig. 11 Rectangular type magnetic flux at B point (1.5G)
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Fig. 12 Groove type magnetic flux at B point (1.08G)
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Fig. 13 Rectangular type magnetic flux at B point (2.5G)

(Ni
(&

a3 14 B8 AXIE XA (2.6G)
Fig. 14 Groove type magnetic flux at B point (2.6G)
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Table 4 Ch_aracteristics of permanent magnet

P Meterial HesA
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Recoil ur 1.05
HaojlA 0.48
SZHEBd 0.36
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Fig. 15 Permanent magent installed formation (plane figure)
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Fig. 17 Small current breaking test picture of test sample

IEC61992 12& EdlZ 25A, 50A, 100 A, 200A, 400A A3
7 AANEE F4E F3 29 18 19, 20, 21, 229} E 59 Ee
Fxd AnE 2o

£ 54 HAAAZRE BE 11~2ms o2 o] #& 7]E 9
AE (E 282)9 476~632msE Fr|Hoz AN Aoz g
7) 2 %A ey e e Ale] st 2246 AF
& AAfFAE Aol ofgt 23t Alae] sHeAS WA ¢ QA
gtk
=z 5A7E 2EAME 21
Table 5 Small current breaking test result of test sample

Al AlE AlE Atk | Apgh At | ® A REEE

Mg | MR 2l b Am (MIE| AT

(Vde) (A) (=) (=) (21) (%) (ms)

1800 25 5 5 0 100 1"

1800 50 5 5 0 100 17

1800 100 5 5 0 100 19

1800 200 5 5 0 100 22

1800 400 5 5 0 100 20
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Fig. 18 1800Vdc 25A Breaking test oscillogram
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Fig. 21 1800Vdc 200A Breaking test oscillogram
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