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NECPL - ABB Reference List of Worldwide Projects
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HVDC Light® - The original VSC technology
Reference list




ABB HVDC Light® projects worldwide

Hallsjon

Gotland

Terranora Interconnector
Tjaereborg

Eagle Pass

Cross Sound Cable
Murraylink

Troll A 1&2

Estlink

) BorWin1

) Caprivi Link Interconnector
) Valhall

) East West Interconnector
) DolWin1

) Nordbalt

) Skagerrak 4
) DolWin2

) Troll A 3&4
) Mackinac

)Abnd

) Maritime Link

) Caithness Moray HVDC Link

) Johan Sverdrup

) Nordlink

) NSL

) Kriegers Flak Combined Grid Solutions (KF CGS) HVDC
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For more information about the
projects visit: www.abb.com/hvdc
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North America
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Scheme 5. Eagle Pass 6. Cross Sound Cable 19. Mackinac 21. Maritime Link
Commissioning year 2000 2002 2014 2017
Owner/Original customer/ AEP, USA TransEnergie US, USA American Transmission NSP Maritime Link Inc, NL,

Country

Company (ATC), USA

Canada

Main reason for choosing
VSC system

Interconnecting grids,
grid stability, energy trade

City center infeed, energy trade,
controllability

DC links in AC grids,
weak networks, grid stability

Connecting remote generation,
interconnecting grids,
stabilizing features

Power Transmitted, MW 36 330 200 2 X250
Direct voltage, kV +156.9 +150 +71 +200
Converters per station 2 1 1 2

Direct voltage per 31.8 300 142 400
converter, kV

Direct current, A - 1200 1408 1250
Reactive power range, +36 +150 +100 +125

MVAr

Converter station location
and AC grid voltage

Eagle Pass, 138 kV

New Haven, 345 kV
Shoreham, 138 kV

Mackinac, 138 kV, both sides

Bottom Brook 230 kV
Woodbine 345 kV

Length of overhead - - - 187

DC line, km

Cable arrangement - Bipolar - Biopolar

Cable route length, km 0 (Back to Back) 40 0 (Back to Back) 180

Grounding of the DC circuit - - - For full current in two
electrode stations

AC grids at both ends Asynchronous Synchronous Synchronous Asynchronous

Control

Active and reactive power,
AC voltage

Active and reactive power,
AC voltage

Active and reactive power,
STATCOM mode at outage of
one converter, AC line emulati-
on, Islanded operation

Active and reactive power,
AC voltage, frequency control,
damping control

Emergency change of
power flow

Runback implemented

Runback implemented

Automatic runback,
Black start

Automatic runback,
Black start
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Europe

Scheme

1. Hallsjén

2. Gotland

4. Tjaereborg

8. Troll A 1&2

Commissioning year

1997

1999

2000

2005

Owner/Original customer/
Country

VB Elnat, Sweden

GEAB, Sweden

Eltra, Denmark

Statoil, Norway

Main reason for choosing
VSC system

Test installation

Interconnecting grids,
environmental, controllability

Offshore wind connections,
environment, controllability

Power from shore, environment,
CO2-tax, compactness of
converter on platform

Power Transmitted, MW 3 50 7.2 2x44

Direct voltage, kV +10 +80 +9 +60

Converters per station 1 1 1 2

Direct voltage per 20 160 18 120

converter, kV

Direct current, A 150 360 358 400

Reactive power range, +3 +50/-55 -3/+4 Troll A: NA

MVAr Kollsnes: +24/-20
Converter station location Hallsjon, 10 kV Nas, 77 kV Enge, 10.5 kV Troll A, 56 kV
and AC grid voltage Grangesberg, 10 kV Bécks, 77 kV Tjaereborg, 10.5 kV Kollsnes, 132 kV
Length of overhead 10 - - -

DC line, km

Cable arrangement - Bipolar Bipolar Bipolar

Cable route length, km 0.2 70 4.3 70

Grounding of the DC circuit - - - -

AC grids at both ends Synchronous Synchronous Synchronous / asynchronous -

Control

Active and reactive power

Active and reactive power,
AC voltage

Active and reactive power,

Motordrive and VHV motor,

AC voltage, variable frequency AC voltage, frequency control

control

Emergency change of
power flow
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Scheme 9. Estlink 10. BorWin1 12. Valhall 13. East West
Interconnector

Commissioning year 2006 2012 2011 2012

Owner/Original customer/ Nordic Energy Link AS, Estonia TenneT/E.ON, Germany BP, Norway Eirgrid, Ireland

Country

Main reason for choosing
VSC system

Interconnecting grids, energy

trade, controllability, black start

Offshore wind connections

Power from shore, environment,
CO2-tax, compactness of
converter on platform

Interconnecting grids, energy
trade, AC voltage control,
black start

Power Transmitted, MW 350 400 78 500

Direct voltage, kV +150 +150 150 +200

Converters per station 1 1 1 1

Direct voltage per 300 300 150 400

converter, kV

Direct current, A 1230 1200 573 1250

Reactive power range, +125 +150 Valhall:-10/+48, 110 transient + 150

MVAr Lista: +50

Converter station location Espoo, 400 kV Diele, 380 kV Lista, 300 kV Woodland, 400 kV
and AC grid voltage Harku, 330 kV BorWin alpha, 170 kV Valhall, 11 kV Shotton, 400 kV
Length of overhead - - - -

DC line, km

Cable arrangement Bipolar Bipolar - Bipolar

Cable route length, km 105 200 292 261

Grounding of the DC circuit - - - -

AC grids at both ends Asynchronous Asynchronous 50 Hz, 60 Hz isolated 50 Hz, Asynchronous

Control

Active and reactive power,
AC voltage, frequency control,
damping control

Active and reactive power,
AC voltage, frequency control

AC voltage, frequency control

Active and reactive power,
AC voltage, frequency control,
damping control

Emergency change of
power flow

Runback implemented
black start

Runback implemented

Black start
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Scheme

14. DolWin1

15. Nordbalt

16. Skagerrak 4

17. DolWin2

Commissioning year

2015

2015

2014

2015

Owner/Original customer/
Country

TenneT/Transpower offshore,
Germany

Svenska Kraftnat, Sweden
Litgrid Turtas AB, Lithuania

Statnett, Norway
Energinet.dk, Denmark

TenneT, Germany

Main reason for choosing
VSC system

Offshore wind connection,
length of cables

Interconnecting grids, prepare
for future DC grid, black start

Interconnecting grids,
grid stability, black start

Offshore wind connection,
length of cables

Power Transmitted, MW 800 700 700 900

Direct voltage, kV +320 +300 500 +320
Converters per station 1 1 1 1

Direct voltage per 640 600 500 640
converter, kV

Direct current, A 1250 1250 1430 1406
Reactive power range, + 260 +350 +80 -300/+380

MVAr

Converter station location

Dérpen, 380 kV

Klaipeda, 330 kV

Kristiansand, 400 kV

Doérpen, 380 kV

and AC grid voltage DolWin alpha, 155 kV Nybro, 400 kV Tiele, 400 kV DolWin beta, 155 kV
Length of overhead - - - -

DC line, km

Cable arrangement Bipolar Bipolar Bipolar Bipolar

Cable route length, km 165 450 244 135

Grounding of the DC circuit - - - -

AC grids at both ends Asynchronous Asynchronous Asynchronous Asynchronous

Control

Active and reactive power,
AC voltage, frequency control

Active and reactive power,
AC voltage, frequency control,
damping control

Active and reactive power,
AC voltage, frequency control,
damping control

Active and reactive power,
AC voltage, frequency control

Emergency change of
power flow

Black start

Black start

Black start

Black start
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Scheme 18. Troll A 3&4 20. Aland 22. Caithness Moray HVDC Link 23. Johan Sverdrup
Commissioning year 2015 2015 2018 2019

Owner/Original customer/ Statoil, Norway Kraftnat Aland AB, Scottish Hydro Electric Statoil, Norway
Country Finland Transmission Ltd (SHETL), UK

Main reason for choosing
VSC system

Power from shore, environment,

CO2-tax, compactness of
converter on platform

Interconnecting grids,
asynchronous networks and
length of sea crossing

Interconnecting grids,
reinforcement of AC network

Power from shore, environment,
CO2-tax, compactness of
converter on platform

Power Transmitted, MW 2 X 50 100 800 and 1200 100

Direct voltage, kV +60 +80 +320 +80

Converters per station 2 1 1 1

Direct voltage per 120 160 640 160

converter, KV

Direct current, A 460 625 1881 700

Reactive power range, +24 +30 Spittal: +263 -

MVAr Blackhillock: +394

Converter station location Troll A, 66 kV Ytterby, 110 kV Spittal, 230 kV Haugeneset, 300 kV

and AC grid voltage

Kollsnes, 132 kV

Naantali, 110 kV

Blackhillock, 400 kV

Johan Sverdrup, 33 kV

Length of overhead

DC line, km

Cable arrangement Bipolar Bipolar Biopolar Biopolar
Cable route length, km 70 158 160 200
Grounding of the DC circuit - - - -

AC grids at both ends - Asynchronous Synchronous -

Control

Motordrive and VHV motor,
AC voltage, frequency control

Active and reactive power,
AC voltage, frequency control,
damping control

Active and reactive power,
AC voltage, frequency control,
damping control

Active and reactive power, AC
voltage, frequency control

Emergency change of
power flow

Black start

Black start

Black start
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Europe

Scheme 24. Nordlink 25. NSL 26. Kriegers Flak Combined
Grid Solutions (KF CGS) HVDC
Commissioning year 2020 2021 2019

Owner/Original customer/
Country

Statnett, Norway
TenneT, Germany

Statnett, Norway
National Grid, UK

50Hertz, Germany
Energinet.DK, Denmark

Main reason for choosing
VSC system

Interconnecting grids, energy
trade

Interconnecting grids, energy
trade

Interconnecting grids,
asynchronous networks, offshore
wind connection

Power Transmitted, MW 2 x 700 2 x 700 410

Direct voltage, kV +500 +515 +140
Converters per station 2 2 2

Direct voltage per 500 515 140

converter, kV

Direct current, A 1400 1400 1477

Reactive power range, - - +100

MVAr

Converter station location Ertsmyra, 400 kV Kvilldal, 420 kV Bentwish, 400 kV/150kV
and AC grid voltage Wilster, 380 kV Blyth, 400 kV

Length of overhead 53 - -

DC line, km

Cable arrangement Biopolar Bipolar -

Cable route length, km 571 722 0 (Back-to-Back)
Grounding of the DC circuit - - -

AC grids at both ends Asynchronous Asynchronous Asynchronous

Control

Active and reactive power,
AC voltage, frequency control,
damping control

Active and reactive power,
AC voltage, frequency control,
damping control

Active and reactive power, AC
voltage, frequency control,
damping control, extremely
week grid

Emergency change of
power flow

Black start

Black start

Black start and Emergency
Power Control (EPC)
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Africa

Scheme 11. Caprivi Link
Interconnector
Commissioning year 2010

Owner/Original customer/
Country

NamPower, Namibia

Main reason for choosing
VSC system

Interconnecting grids,
energy trade, weak networks

Power Transmitted, MW

300

Direct voltage, kV 350
Converters per station 1
Direct voltage per 350
converter, kV

Direct current, A 857
Reactive power range, + 200

MVAr

Converter station location
and AC grid voltage

Zambezi, 330 kV
Gerus, 400 kV

Length of overhead
DC line, km

950

Cable arrangement

Cable route length, km

Grounding of the DC circuit

Earth electrode

AC grids at both ends

Synchronous

Control

Active power, AC voltage,
frequency control

Emergency change of
power flow

Runback implemented, power
supply of black network
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Australia and Oceania

[+
- T\
P S %
{ 2
/0 IR 2"
Ry L ( @ h A
Al NS T 2 el e .
RN g v A S Ay & €.
é/\\/\”\%g\ﬁ%}j&\ 7 / & é\P/ﬂNJ IM\J = BN
> fkfj\Q\ ) / 57 ¢ _ ) <\
N Lﬁj\[/\ ¥ e Py «J/;//) Q&@spfi /
B W’ o 7
l e PSS (89 © £
W a0
L n U L Aa o
X § A o %
2N ‘\Aﬁ_w j Y
C )y -t
b Al o D z
g )
F h 4
¢ v
Scheme 3. Terranora Interconnector 7. Murraylink
Commissioning year 2000 2002

Owner/Original customer/
Country

APA Group Australia/TransEnergy,
USA and North Power, Australia

APA Group Australia
/TransEnergie US, USA

Main reason for choosing
VSC system

Interconnecting grids,
energy trade, environment,
controllability

DC link in AC grid, Energy trade,
environment, controllability

Power Transmitted, MW 3 x 60 220

Direct voltage, kV +80 50
Converters per station 3 T
Direct voltage per 160 s0
converter, kV

Direct current, A 375 730
Reactive power range, +90/-165 +140/-150
MVAr

Converter station location Terranora, 110 kV Berri, 132kV

and AC grid voltage

Mullumbimby, 132 kV

Red Cliffs, 220 kV

Length of overhead

DC line, km

Cable arrangement Bipolar spolar
Cable route length, km 59 80
Grounding of the DC circuit - o
AC grids at both ends Asynchronous (when del'i‘vered) Synchronous

Control

Active and reactive power,
AC voltage

Active power and AC voltage

Emergency change of
power flow

Runback implemented
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Contact us

ABB AB

Grid Systems - HVDC
SE-771 80 Ludvika, Sweden
Phone: +46 21 32 50 00

www.abb.com/hvdc

HVDC on the web

To get more information, install QR
code reader on your mobile device,
scan the code and see more.

Note:

We reserve the right to make technical changes or
modify the contents of this document without prior
notice. With regard to purchase orders, the agreed
particulars shall prevail. ABB does not accept any
responsibility for potential errors or possible lack of
information in this document.

We reserve all rights in this document and in the
subject matter and illustrations contained therein.

Any reproduction, disclosure to third parties or
utilization of its contents - in whole or in parts - is
forbidden without prior written consent of ABB.

Copyright© 2017 ABB
All rights reserved
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