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The complex future task is red, green and blue
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Security 

of Supply

Effective MarketClimate/Environment

TSOs, Market players,

Manufacturers

HVDC & FACTS are essential building blocks



Inter-regionalRegionalNational

Security of Supply

Effective markets / Value creation

Climate / Environment

The need for trade change- HVDC part of the story 
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50ties: 

Regionalisation
1954: 

Wold first HVDC:  Gotland 

Sweden

60ties: 

Regional co-operation

70ties: : 

National co-operation- TSO

National Nordic

1963: Nordel

70- and 80ties:
HVDC: Gotland 2,3 (1983,87)

HVDC: SK1 and SK2 (1977)

HVDC: Fennoskan (1989)

HVDC: Kontiskan 2 (1988)

BtB: Finland-Russia  

90ties: 

Deregulation Nordpool 

established 
HVDC: SK3 (1993)

Inter-regional

ETSO (from 1999)

EU’s elmarket packages

Regional initiatives:
HVDC: Baltic (1994)

HVDC: Kontek (1995)

HVDC Swepol (2000)

VSC: Estlink (2006)

HVDC: NorNed (2008)

Under Contruction:

HVDC: Storebælt, BritNed

VSC: Valhall , Nord.Eon

Nordic powermarket history - HVDC important part of it
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Nordic Grid Masterplan

Fra 2004:











Nye prosjekt i 2008:






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Case: Success story NorNed

 580 kilometre cable link between Norway (Feda)

and the Netherlands (Eemshaven). 

World record

 Norway  hydroelectricity

Netherlands  fossil fuels

 Capacity: 700 MW. Annual capacity: 5 TWh.

Enough to supply half of Oslo or Amsterdam
with electricity

 Costs of NorNed infrastructure: EUR 495 million

 Statnett and TenneT each own 50% of the cable

 Planning: 10 years. Execution: 3 years

 NorNed cable was taken into operation in 
May 2008



NorNed HVDC link: Value of being different hydro 

versus thermal systems

20 % of the 600 MEUR investment paid back after 8 months
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The Green drive:

The grid in 2020-2050 will look different than it does today

 Greater regional differences between consumption and production

 Greater demands on the grid in order to transmit energy from production to 

consumer nodes ïòGreen corner effectò

 Larger transport over longer distanses

 Value of interconnectors seems to increase
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Ambitions for 2020 ïcase Norway,  a range of new 

HVDC interconnectors under consideration
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Å Renewables will

increase need for 

HVDC 

interconnectors

Å HVDC /VSC 

important

strategic options



New potential HVDC interconnectors might 

òpick upò wind projects ïVSC necessary

 Case: Kriegers Flak- Combined offshore grid connection at Kriegers Flak in 

the Baltic Sea - 1600 MW offshore wind power a shore and interconnecting 

Germany, Sweden and Denmark by using VSC-technology
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offshore supergrid to be built?
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 The NorNed cable was installed towards the end  of 2007, the

project then faced 2 offshore cable failures 

 After commissioning also Forced outages has occurred on NorNed

including one land cable failure in 2009  

 The SK3 has faced severe transformer outages last years

 Other Nordic cable interconnectors same experience

 Large outage costs due to forced outages. The conventional HVDC

technology has not delivered as required on quality in Scandinavia
latest years ï

How to secure better performance in the next 20 years?

Will VSC technology improve or worsen the situation?

Wake up:  Utility Experience 

Conventional HVDC operations
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HVDC cable types

HVDC cable with lapped

insulation

Qualified for 500 kV

Transmission capacity pr cable

>800 MW

HVDC cable with extruded

insulation

Qualified for 320 kV

Transmission capacity pr cable

>500 MW
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VSC performance in future application North Europe, key 

elements seen from an TSO

 Quality

Å Technology ïForced outage level has to be low

Å Feasibility of multiterminal dc systems to be proven

Å DC breaker challenge to be solved

Å Losses to be lower

 Cost level

Å Installation costs, onshore, offshore

Å Converter, Cable

 Time 

Å Can VSC òhigh capacityò converters be delivered >1200 MW units?

Å Cable production capacity per year, Can extruded cable boost the 

market?
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Summery:

HVDC in a North-European perspective
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Several HVDC links are planned in northern Europe during the 

coming years - partly due to increased renewables

The conventional HVDC technology has also its challenges 

Important questions to be answered:

Q1: How will the market division between LCC HVDC and 

VSC HVDC evolve?

Q2: Challenges to Meshed HVDC Grids, How to control the 

risk factors?

Q3: Interconnectors with Integration of Offshore wind farms 

or oil platforms, when  is VSC ready for take off? 

Q4: Cable production and installation capacity not sufficient?

This conference should help answering!



Thank you!
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