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¢|gre Presentation Overview

A Overview of HYDC and Technology
i LCC HVDC
I VSC HVDC
A Overview of SVC and FACTS Technology
A Market Opportunities
A Challenges to be overcome
A Overview of recent and current WG activities
A SC B4 Strategic Direction
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%’gﬁ Overview of HVDC

A Gotland, 20MW, 98km submarine cable, first
commercial HVYDC scheme, commissioned 1954.

A More than 100 schemes with more than 100GW
capacity are now in service

A Growth rate is high with > 13 projects totalling
> 22GW currently under construction.

A Two different technologies are available:

I LCC HVDCT1 Line Commutated Converters based on
thyristors

I VSC HVDCT1 Voltage Sourced Converters (self
commutated) based on IGBTs
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igré Applications for HVDC

A HVDC may be the most economic solution when
power has to be delivered to a point at significant
distance
I Overhead lines, land and submarine cables and mixture

I The break even distance depends on many factors, but is
typically about 80km for cables and 900km for OHL
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Igreé Configurations of HYDC schemes

A Further sub division can be
achieved by subdividing the {% Y :
converters.
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%Igre Characteristics of LCC HVDC

A The Line Commutated Converter (LCC) relies on the
ac voltage for its correct operation
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A Converter absorbs reactive power

A DC voltage changes polarity when power direction
changes
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Igre€ Characteristics of LCC

A Switchable ac filters and shunt capacitors used to
achieve satisfactory power factor.
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A The filters may cause a significant ac evettage, if the
ac network is weak and power flow stops.
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, Layout of 600MW Monopolar
8¢ HvDC Scheme
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%I gre Aerial View of 2 x 500MW BtB

station connected at 400kVac
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Igre€ Characteristics of LCC HVDC

A An ac voltage disturbance in the inverter ac
network can result in Commutation failure

Both valves in one phase arm conduct A

I
i DC voltage Collapses — )( -k
I Converter Phase retards
[
|

' Operation is resumed
" A minor disturbance may

be noticed by consumers—___ ﬁj
connected to network |

Rectifier

I Not a concern fo2 terminal schemes but has greater
Impact on HYDC schemes with several terminals
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¢|gre Characteristics of LCC HVDC

A LCC HVDC is available up to800kVdc,
6400/9000MW

A AC voltage must be reasonably firm (SCR > 2.5)

A Only two multiterminal schemes in operation

AAC/ DC/ AC Conversion effi
excluding line or cable loss)

A Likely to be the main solution for >500MW for many
more years
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%Igre Thyristor Valve for 800kVdc
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