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DC circuit breaker for future MT HVDC grids

Ciimer = = - - 9

Rapid fault current clearing to secure healthy line operation continuously
Long term reliability and less maintenance under off-shore installations
Repetitive large energy dissipation with multi column MOSAs

Rapid auto reclosing for HYDC OHL

Minimum current carrying loss

Economic cost




DC circuit breaker with different technologies

Arc voltage current limiting

Passive resonant current zero

Active resonant current zero

Hybrid mechanical & power
electronic switch
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LV-DC Circuit Breaker MRTB for LCC Bipolar HYDC  DC Circuit Breaker for VSC DC Circuit Breaker for VSC
DC DS, DC-ES with metallic return lines HVDC grids HVDC grids
480V-15kA MCCB for 10kV-5000A for MRTB 1500V-100 kA DCCB for 80kV-9kA for VSC
550kV-2800A for LLC railway network, less than8 ms ~ 500kV-25kA prototype DC CB

industrial applications, Less
than a few ms

Arc voltage generated across
the contacts limits the DC
current.

MCCB: Molded Case Circuit Breaker

20-40 ms for interruption

Parallel capacitor & reactor
across the circuit breaker
generates the current
oscillation, which eventually
leads to the current zero.

72-320 kV-25kA for VSC HVDC,

Pre-charged capacitor
Imposes an reverse current
on DC current and instantly
creates the current zero.

MRTB: Metallic Return Transfer Breaker

Less than 5 ms

IGBT devices connected in
parallel and series block DC
fault current.




DC circuit breaker prototype of 320 kV 16 kA capability
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Hybrid mechanical-electronic DC circuit breaker
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{a) [to-1;] : normal conduction (b} [ty-t2] - close mam breaker branch (<) [ta-t5] : open mam load branch () [t3-14] : open mam breaker branch

(a) Current carrying through a main circuit (b) Current commutation to interruption blanch
(c) Open a main circuit (d) Current interruption and energy dissipation

China NR news: On December 15th 2016,
+500kV 25 kA DC circuit breaker
demonstrated in Lab
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Copyright © 2018

This tutorial has been prepared based upon
the work of CIGRE and its Working Groups.
If it is used in total or in part, proper
reference and credit should be given to
CIGRE.

Copyright &
Disclaimer notice
Disclaimer notice

“CIGRE gives no warranty or assurance
about the contents of this publication, nor
does it accept any responsibility, as to the
accuracy or exhaustiveness of the
information. All implied warranties and
conditions are excluded to the maximum
extent permitted by law”.
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