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HVAC vs. HVDC transmission
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Two types of HVDC

� HVDC Classic
� Bulk power

� Overhead lines 

� Subsea cables

� HVDC with VSC (HVDC Light)
� Underground cables

� Subsea cable

� Overhead lines

� HVDC grid
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Power and voltage

HVDC Classic 
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Relative cost of transmission
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Murraylink - HVDC Light

Rating: 200 MW

Distance: 180 km

Ud = +/- 150 kV DC Power Cables

In operation 2002

HVDC Light  project gets environmental 
awards in Australia !
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NorNed kabel HVDC Project 

The longest underwater high-voltage 
cable in the world. 

Transmission capacity: 700 MW
DC Voltage: ± 450 kV
Length of DC cable: 2*580 km
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Xiangjiaba – Shanghai HVDC project

Commissioning year 2011  
Power rating: 6 400 MW  
DC voltage: � 800 kV   
Length of overhead DC line:    2 071 km   

Xiangj iaba Shanghai

China is planning another 
170 GW of Hydro Power
development in combination 
with HVDC

800 kV prototype test circuit
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Possible development of HVDC
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Possible development of HVDC

Transmission losses
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HVDC grid

� Wind, solar and trade make an overlay grid in Europe and USA 
necessary

� An AC overlay grid is not suitable if large parts of the grid has to be 
underground or subsea

� New development of HVDC has made an HVDC grid possible. 
HVDC can be all underground or subsea if needed

� An HVDC grid requires still some development but point to point 
connections can be made now
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Possible future European- North African grid

99LFC0825
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-
Stepwise building of a Supergrid
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Conclusions

� HVDC is a mature technology with more than 50 years 
of commercial operation.

� Large amounts of power can today be transmitted very 
long distances trough overhead lines, sea cables and 
underground cables 

� Development is very fast and increased voltage could be 
expected to reduce both losses and costs

� Europe is today dominating the HVDC technology. 
However, China, India and USA have very big domestic 
markets and are entering the technology race
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