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HVDC Breaker
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Isolat ion of  fault s on point -t o-point  
t ransmission line
– Cont inuous operat ion in SVC mode 
– Fast  rest orat ion of  act ive power 

t ransmission

Several prot ect ion zones and 
cont inuous t ransmission capacit y in 
t he non-isolat ed part s, i.e. DC grid 
applicat ions

Applicat ions

HVDC
Breaker



Mult i-t e rm ina l HVDC s ys t em s  d ep end ing  on AC s ys t em  p erfo rm ance
Comparison of  t opology opt ions
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HVDC Breaker in ABB HVDC Light
Design alt ernat ives t o meet  t echnical requirement s
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Hybrid HVDC breaker

Semiconductor HVDC breaker

Time Loss Scalable
Hybrid OK Very Low OK

Semiconductor Very fast Medium OK



Basic funct iona lit y
Hybrid HVDC Breaker
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Norm al op era t ion: Current  flows  in 
low-los s  m ain b ranch
Proact ive  cont ro l: Load  com m ut a t ion 
swit ch com m ut a t es  current  int o  Main 
Breaker, t he  Ult ra fas t  Disconnect or 
op ens  wit h very low vo lt ag e  s t res s
Fault  clea rance : Main Breaker swit ch 
com m ut a t es  fault  current  int o  
a rres t e r b ank



Breaking t imeline
Hybrid HVDC Breaker

Feb ruary 27, 20 17 Slid e  10

IUFD

Fault

Load  
com m ut a t ion 
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Mat erial t est s
– Characterist ics on samples
– E.g. insulat ion materials

Component  t est s
– Limit  t est s, endurance t est s
– E.g. Semiconductors IGBT and BiGT, Gate drive unit s, Snubber components

Subsyst em t est s
– Tests of  funct ional principles, endurance t est s
– E.g. Ult ra-fast  disconnector: manoeuver t est s, dielect ric t est s

Hybrid HVDC Breaker syst em t est s
– Normal breaking operat ions
– Gradually increasing t he st ress levels
– Factory system test  (FST) on overall cont rol system (MACH system)

Test  program
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Hybrid HVDC Breaker t est ing
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Feeding circuit Pulse generation and safety Device under test



Test  Result
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Test  purpose
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– Hybrid HVDC Breaker syst em main funct ionalit y
– Coordinat ion of  measurement s and cont rol
– Dist ribut ion of  st resses, in part icular volt age division
– St ack design, gat e drivers, snubber circuit s
– Reliable measurement  and cont rol syst ems

Test ing at  Hybrid HVDC Breaker t est  circuit  demonst rat es



Advanced Funct ionalit y (1)
Hybrid HVDC Breaker
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Proact ive  cont ro l: Load  com m ut a t ion 
swit ch com m ut a t es  current  int o  
Main Breaker, t he  ult ra -fas t  
d is connect or op ens  wit h very low 
vo lt ag e  s t res s .

Current  lim it ing  m od e: Main b reaker 
com m ut a t es  p a rt s  o f s ect ions  t o  
a rres t o rs . The  rem aining  s ect ions  is  
swit ched  on and  off lim it ing  t he  
fault  current .

Fault  clea rance : Main Breaker swit ch 
com m ut a t es  fault  current  int o  
a rres t e r b ank.



Advanced Funct ionalit y (2)
Hybrid HVDC Breaker
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Read y for Energ iza t ion: Load  
com m ut a t ion and  Main Breaker 
op ened  

Red uced  vo lt ag e  Energ iza t ion: One  
s eg m ent  o f t he  Main Breaker closed , 
red uced  vo lt ag e  on cab le / OH-line

Norm al op era t ion: Current  p a t h 
t hroug h UFD and  load  com m ut a t ion 
swit ch



The p lanning  fo r t he  connect ions  o f t he  fut ure  will b eg in
Hybrid HVDC Breaker f or DC connect ions
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HVDC Breaker is not  a vision anymore

Fast : Swit ching  t im es  o f les s  t han 3 m s
Powerful: Very hig h current  lim it a t ion t o  16 kA 
Ef f icient : Trans m is s ion los s es  o f les s  t han 
0 .01% 
Modular: Eas ily ad ap t ab le  t o  vo lt ag e  and  
current  
Reliable: Pro t ect ion, current  lim it ing , 
funct iona l t es t ing  d uring  op era t ion 
Proven: Power e lect ronics  fo r s im ila r HVDC 
Lig ht  t echno log y 
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