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World Energy Investments 2001 - 2030
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Figure 5: Cumulative Energy Investment, 2003-2030

Source: World Energy Outlook 2004, International Energy Agency
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Why do we need these investment ?

© ABB Ltd. - 3 -

For the first time in history these is a significant need to
Invest in electric energy in all markets at the same time .

The lowest income countries needs electrification for basic
needs

The developing economies needs more power to expand their
economies

The mature economies needs to rebuild their ageing electric
energy infrastructure




Role of the transmission grid
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Adequate infrastructure and rules for their use are
indispensable

- For a real internal market to develop

» To ensure effective and increased
security of energy supply

= - Fair access to infrastructure must
- be ensure to allow renewables to
develop

.+ To prepare enlargement

Directorate General for Energy and Transport Infermatian and Communication
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Europe, example wind power
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WIND POWER INSTALLED IN EUROPE
BY END OF 2005 (CUMULATIVE)
EU - 40,504 MW

ACCESSION COUNTRIES - 28 MW
EFTA COUNTRIES - 279 MW

The 40,504 MW
installed in the EU
produced 83 TWh
in 2005
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would produce
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Transmission technologies
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Increased transmission capacity with Flexible
AC Transmission Systems ( FACTS )

HVDC Classic

Further increased transmission capacity and
reduced losses with High Voltage DC
Transmission (HVDC)

HVDC Light

Underground transmission




Development of HVYDC applications

© ABB Ltd. - 7 -

Traditional applications
Sub sea transmission
Long distance transmission

Asynchronous interconnections

New applications
Offshore power supply
Wind power integration

Underground transmission
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HVDC What is built right now?
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Three Gorges — Shanghai

3000 MW
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GCCIA (Gulf Grid)
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Guizhou — Guandong Il
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5 Sub Sea Projects
2 OHL Projects
2 B-t-B Projects

2790 MW
6000 MW
2000 MW




Challenges for transmission grid
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Aging equipment

Aging workforce

Increased penetration of renewable energy
Reduced public acceptance for overhead lines
Permission times for overhead lines increasing
Increased requirements on low EMF

More extreme weather conditions




Aging infrastructure , Europe
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Reduced public acceptance for overhead lines
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More extreme weather conditions, Europe
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Haaksberg, Holland Nov 2005

Nordrhein-Westfalen, Germany Nov 2005

Two major blackouts in
Europe 2005

Wind and ice caused
power lines to collapse

Each of them affected
hundreds of thousand
people

Restoration of power took
days




Transmission investment US, EEI July 2005
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What is in the gap?
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HVDC future in North America?

Pebble Mine, 250 MW,
100 km, Year?

Miles City Il, 200 MW,
BtB, Year 2009

VIC, 540 MW,
120 km, Year 2008

Juan de Fuca |, 545 MW,
30 km, Year 2008

Juan de Fuca ll, 540 MW,
50 km, Year 2010

W Coast Cable, 1600 MW,
900 km, Year 2011

PDCI 3rd Terminal,
1650 MW, Year 2009
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Phoenix-Mead-Adelanto, 3000 MW,

Year 2009

© ABB Ltd. -

BCS-Sinaloa, 340 MW,
220 km, Year?

NorthernLights, 3000 MW,
Year 2014

[ [ HvDC Light
B HvDC Classic
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Rapid City II, 200 MW,

BtB, Year 2010

Manitoba-Ontario, 1500 MW,
BtB, Year?

Outaouais, 1200 MW,
BtB, Year 2009

EIG Constellation, 600 MW,
270 km, Year 2010

Mountaineer, 3X1000
MW, Year?

Brazos Electric, 250 MW,
BtB, Year 2010
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\ Brownsville-Matamoros, 300 MW,
20 km, Year 2010
AV

/I

'd

Puerto Rico, 600 MW,

900 km, Year?




Summary
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Power Transmission System increasingly important to:
Increase security of supply
Connect markets
Bring new production to the market

HVDC can play a major role in rebuilding the
transmission infrastructure

Challenges and opportunities with transmission must be
understood by politicians, TSO:s, developers and
technology providers







