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The energy world is changing — utilities playing a
critical role in a sustainable future
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Price and reliability are main determinants of customer choice

Today’s evolving market

¢ Distributed generation
* Energy efficiency
¢ Infrastructure

enhancement
w ¢ Smart grid

¢ Demand management

¢ Wind sources
¢ Solar sources

¢ Clean technology

¢ Energy storage

Our role iIs

being
redefined




Future developments are driven by climate change

Heat, transport and electricity
are major current CO2 polluters
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Impact of UK generation closures on plant margin*
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* Margin refers to the difference between the total generation capacity and total demand.



Best view of new UK generation
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* Margin refers to the difference between the total generation capacity and total demand.



A potential Electricity world.......

One plausible scenario.....

. . 2020 Target Description Progress
¢ Significant Plant closures ’ i °
UK Renewable Energy Target @
¢ 20 GW LCPD and Nuclear 15% of final energy demand
: - £ 2050 CO,, Target on correct
¢ Significant new renewable Hight path &
11GW onshore)
¢ Some tidal, wave, biomass & solar PV
# Significant new non renewable build _
Generation gap caused by
¢ 3GW of new nuclear closures is filled with wind,

- : augmented by gas & clean coal.
¢ 3GW of new supercritical coal (some with CCS) Nu?:lear returﬁsgm 2020.

¢ 11GW of new gas 395MtCO2 (-33% on 1990)
Target -29%

Renewable share of electricity generation

grows from 5% to 36%

Presents a challenge for the market and Network Owners

& Operator’s to overcome



UK Strategic Investment (electricity)

Focus on Scotland

T ;
Driven by onshore renewables

Focus on East Coast

= Driven by offshore renewables /
nuclear

Focus on South & West

Driven by nuclear/wind

£4.7bn onshore investment identified




Other Investment (electricity)

Offshore Networks -
m—— £15bn?

Potentially 3 new
- Interconnectors - £xbn

Asset replacement
volumes - £xbn

Offshore supergrids?

Smart Grid Investments?




Where’s the UK’s gas coming from?
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UK gas transmission load related investment
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Potential Gas World.......

Requirements § &

In 2020 - 80% of gas is imported and over 50% of electricity relies on gas
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Capacity far exceeds demand

Will new storage be built?

demand capacity
« How confident are we that the molecules will turn up?

« What investment is required for security of supply



What does this mean for Gas Transmission?

Gas transportation
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Network flexibility becomes

Carbon Cap Storage

Future investment
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increasingly important

Its not just electricity investment...

Cluster Co,
Region volume
Scotland 18Mt
Teesside 11Mt
Humber 60Mt
OScotland ivlass 1OMt
Thames 28Mt

OTeesside
OO Humber

Liverpool
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Balancing the UK networks

Electricity Gas
2009 2009
¢ Demand is a given ¢ Major flows from UKCS & Norway
¢ Second by second balancing achieved by
flexing generation Future
¢ Less UKCS
Future .

Variable flows from Norway, European
¢ Dynamic demand interconnectors & LNG

¢ Smart meters
¢ Storage
¢ Flexing generation




The decarbonised generation mix
poses operational challenges...

—
Meeting the
Operational

Challenge
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What operating
reserve to hold in a
world of variable
renewable
generation?
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Inflexible generation

Can the new
generation fleet of
nuclear, wind and
supercritical coal
provide the full
range of services?

Large generation

How do we cope with
larger plant >1320 MW
when it ‘falls off’ the
system?

How to meet these challenges in the most economic and
sustainable way whilst maintaining security?



Future challenges
UK Low Carbon transition Plan

Source: UK Government publication “The UK Low Carbon Transition Plan”, Crown copyright, published 15/07/09



Thank you
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