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Context of our work
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Protections in transmission networks
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AC Protections

» AC faults & disturbances » Protection demands
= Short-circuits (e.g. 3Phase, L-L, L-G, L-L-G) = AC circuit breakers
= Network parameter variations (voltage(t), » Fault cleared typically within 80ms
frequency(t), current(t)) = Protection functions: Overcurrent, over/under

voltage, distance, differential
= Protection area: Bus, Generator, Transm|SS|on line,
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AC protections challenges today
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DC protections VSCs

Cofiverfer [~~~ :
Transformer H i =
> VSC converters AC W%@ NN
ystem ' '
= Two-level converters v | == 20
| Filters | N I
= Three-level converters I DE cable

= Modular multilevel converters (MMCSs)

I+

. T
i | I |
L +
= Qe BIF BLS BLF T 2~ '
T Upe L !
M e Us N .
&b Ei 5 E.zz g L | 1 e
‘.L |_ |_ Multilevel ﬁ
-l IGBT £1 v [} . converter D_/J- -

f

. 4
valve | |
J & valve 1 Uy .
3 £l 'ﬂ

Two-level converter Three-level converter MMCs

#Inno®C

INNOVATIVE TOOLS FOR OFFSHORE WIND AND DC GRIDS




DC protections

» DC faults > Protection demands
= No zero crossings (dc current) = DC circuit breakers
= High rising rate of current (di/dt) " Interrupted fault within 3-5 ms
= Low capability of overcurrent (IGBTS) " 10-20 kAfault current
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DC protections

> Protection devices

= DC circuit breaker
= Converter with fault blocking capability
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DC protections

» DC circuit breaker
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DC protections

» Summary for dc protection

= DC protection is still a challenging issues
High di/dt of fault current (4-5kA/ms)

High fault current (20 kA)

High speed (3-5 ms)

Protection devices (DCCBs) are expensive

» Research topics

= Converters with fault blocking capability
= DCCBs with lower costs MTDC networks
= New devices (such as IGCT, BIGT, SiC devices)
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Thank you for your time
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