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A Simple-Structured DC Solid-State Circuit Breaker with Easy Charging Capability
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(Jin-Young Kim - In-Dong Kim)

Abstract - With the development of DC distribution, DC circuit breaker is required to ensure the stability of the DC grid.
Unlike a mechanical circuit breaker that blocks after several tens of milliseconds, a DC SSCB(Solid-State Circuit Breaker) can
break the fault well within 1 [ms], so it can prevent the damage of accident. However, the previous DC SSCB requires a lot
of switching elements for charging commutation capacitors, and the control is complicated. Therefore, this paper proposes a
new DC SSCB suitable for DC grid. The proposed DC SSCB is simple to control for charging commutation capacitors, and it
can perform the rapid breaking and operating duty of reclosing and rebreaking. The proposed DC SSCB was designed to 380
[V] and 5 [kW] class which is suitable for residential DC distribution, and the operating characteristics of the proposed DC
SSCB were verified by simulations and experiments. It is anticipated that the proposed DC SSCB may be utilized to design
and realize DC grid system.

Key Words : DC circuit breaker, DC SSCB, Operating duty, Solid state circuit breaker, Thyristor circuit breaker.
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Necessary | (Bt | 2SR 2 | DG Ssch
Functions (Fig 2) (Fig 3) (Fig 4)
SCR 6 3 3
Diode 1 2 2
Inductor L 2 2 1
Capacitor C 1 1 1
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(h) Mode 8 (ts~to)
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Table 2 System parameters

Parameters Specification

Power rating 5 [kW], 380 [Vdc]

Full load current 13.1 [A]

50 [mQ], 75 [uH]
131 [A] — 50 [A]

Line impedance Rs, Lg

Range of trip setting

Short fault switch resistance 100 [me]
L 22 [uH], ipea=1000 [A]
C 50 [uF], 900 [V]
Ry 200 [Q], 500 [W]
R, 0.2 [Q], 40 [W]

1600[V1, i,=60[Al,
ipea=1500[A]

1600[V1], i.,=80[A],
ipea=2000[A]

SCR - SKKT 56/16E
(semikron, module type)

Diode - SKKD 81/16E
(semikron, module type)

I 16 Z2EES DC SSCB
Fig. 16 Prototype of DC SSCB
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