
Future electricity networks
March 2011

Richard Smith
Future Transmission Networks Manager



Cautionary Statement
This presentation contains certain statements that are neither reported financial results nor other historical information. These statements are
forward- looking statements within the meaning of Section 27A of the Securities Act of 1933, as amended, and Section 21E of the Securities
Exchange Act of 1934. These statements include information with respect to National Grid's financial condition, results of operations and
businesses, strategy, plans and objectives. Words such as 'anticipates', 'expects', 'intends', 'plans', 'believes', 'seeks', 'estimates', 'targets',
'may', 'will', 'continue', 'project' and similar expressions, as well as statements in the future tense, identify forward-looking statements. These
forward-looking statements are not guarantees of National Grid's future performance and are subject to assumptions, risks and uncertainties
that could cause actual future results to differ materially from those expressed in or implied by such forward-looking statements. Many of these
assumptions, risks and uncertainties relate to factors that are beyond National Grid's ability to control or estimate precisely, such as such as
changes in laws or regulations and decisions by governmental bodies or regulators; breaches of, or changes in, environmental, climate change
and health and safety laws or regulations; network failure or interruption, the inability to carry out critical non-network operations and damage to
infrastructure; performance against regulatory targets and standards, including delivery of costs and efficiency savings; customers and
counterparties failing to perform their obligations; and unseasonable weather affecting energy demands. Other factors that could cause actual
results to differ materially from those described in this presentation include fluctuations in exchange rates, interest rates, commodity price
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results to differ materially from those described in this presentation include fluctuations in exchange rates, interest rates, commodity price
indices and settlement of hedging arrangements; restrictions in National Grid's borrowing and debt arrangements; changes to credit ratings of
National Grid and its subsidiaries; adverse changes and volatility in the global credit markets; National Grid's ability to access capital markets
and other sources of credit in a timely manner and other sources of credit on acceptable terms; deflation or inflation; the seasonality of National
Grid's businesses; the future funding requirements of National Grid's pension schemes and other post-retirement benefit schemes, and the
regulatory treatment of pension costs; the loss of key personnel or the inability to attract, train or retain qualified personnel; new or revised
accounting standards, rules and interpretations, including changes of law and accounting standards that may affect National Grid's effective
rate of tax; incorrect assumptions or conclusions underpinning business development activity, and any unforeseen significant liabilities or other
unanticipated or unintended effects of such activities and the performance of National Grid's subsidiaries. In addition National Grid's reputation
may be harmed if consumers of energy suffer a disruption to their supply. For a more detailed description of some of these assumptions, risks
and uncertainties, together with any other risk factors, please see National Grid's filings with and submissions to the US Securities and
Exchange Commission (and in particular the Risk Factors and Operating and Financial Review sections in its most recent Annual Report on
Form 20-F). The effects of these factors are difficult to predict. New factors emerge from time to time and National Grid cannot assess the
potential impact of any such factor on its activities or the extent to which any factor, or combination of factors, may cause its results to differ
materially from those contained in any forward-looking statement. Except as may be required by law or regulation, National Grid undertakes no
obligation to update any of its forward-looking statements, which speak only as of the date of this presentation



Agenda

� Where will the electricity come from?

� How will it get there?

� How will we balance the system?
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UK energy landscape is changing

Sustainability
Existing 
powerstation 
closures

~25%
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Gas from 
UK sources

~25%
of total supplies by 2020

Affordability

Security of 
supply

~25%
of total capacity by 2020



The need for change

2010 2020 2050

No renewable target

80% reduction in CO 2
emissions vs 1990

15% of energy from 
renewables

34% reduction in CO 2
emissions vs 1990

No renewable target

22% reduction in CO 2
emissions vs 1990
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Electricity

Gas

Oil

% of end use energy 15%

Carbon intensity
(kgCO2/MWh)

499

% of end use energy ~20%

Carbon intensity
(kgCO2/MWh)

~200

% of end use energy ~50%

Carbon intensity
(kgCO2/MWh)

~15

% of end use energy 42%

Carbon intensity
(kgCO2/MWh)

184

% of end use energy ~40%

Carbon intensity
(kgCO2/MWh)

184

% of end use energy ~35%

Carbon intensity
(kgCO2/MWh)

184

% of end use energy 43%

Carbon intensity
(kgCO2/MWh)

247

% of end use energy ~40%

Carbon intensity
(kgCO2/MWh)

247

% of end use energy ~15%

Carbon intensity
(kgCO2/MWh)

247

End use oil & gas excludes oil and gas used in power generation 



The balance between gas
and electricity

~1,000 GWh / day
Electricity demand

(avg. November day)

~4,000 GWh / day
Gas demand

(avg. November day)

Energy use is ‘peaky’…
Full electrification of heat:
what you have to believe…
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Energy use is ‘peaky’…
what you have to believe…

~150 GW of heat electrified =

Nuclear? ~45 sites at 3.3GW / site

Renewables?
~30,000 wind turbines at 

5MW / turbine

CCS? ~75 sites at 2GW / site

Solar PV? ~40m homes at 17m 2 / home

Inter-
connectors?

~150 BritNed’s at 1GW each

…even after significant energy efficiency
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Data source: National Grid Gone Green scenario 2009



Where does the electricity
come from?

2050

~115GW

2010

~85GW

~30GW of gas

~28GW of coal
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~115GW

Gas CCGT Coal CCS

Nuclear Wind Renewable

Interconnector CHP Other

~85GW
~11GW of nuclear

Some wind & renewable

Interconnection –
‘floats’ at peak

Data source: National Grid Gone Green scenario



What changes between
now and 2020?
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Where will the electricity
come from?

2050

~115GW

2020

~110GW

~28GW of wind

~11GW of nuclear
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~115GW

Gas CCGT Coal CCS

Nuclear Wind Renewable

Interconnector CHP Other

~110GW
Demonstration CCS

Some unabated coal

Increased interconnection 
– most ‘floats’ at peak

Data source: National Grid Gone Green scenario



Then where will the electricity
come from?

2050

~115GW

Large increase in CCS

~30GW of nuclear
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Gas CCGT Coal CCS

Nuclear Wind Renewable

Interconnector CHP Other

~115GW
Significant increase in 

other renewables

~20GW embedded 
generation

~15GW interconnection –
most ‘floats’ at peak

Data source: National Grid Gone Green scenario



The delivery challenge:
renewable generation connections

2020 transmission connected 
renewable generation (GW)

30

40

Target

How are we doing 
against the 

Government 
targets?
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0

10

20

Currently connected Contracted as at January 2011

Data source: National Grid TNQCU – January 2011



The delivery challenge:
UK onshore transmission

Norway

existing network

potential wind farm sites

potential nuclear sites

interconnectors

Historic power flows 
generally north – south

Future power flows vary in 
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France

France

Netherlands

Belgium

Ireland

Future power flows vary in 
time and direction



The delivery challenge: What 
network capacity will we need?

Demand growth: ~345 TWh ~400 TWh ~555 TWh

Transmission system Distribution system

2010 2020 2050
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* Onshore, based on average route km of network per connected GW

2011 2020 2050

Generation ~85GW ~110GW ~115GW

Inter-
connection

~460km ~1,800km ~1,800km

Transmission 
lines*

~8,200km ~12,100km ~12,600km

Network scale x1.6 x1.7
vs 2010 levels

2010 2020 2050

Peak house 
demand

~2.5kW ~2.5kW ~7kW

Embedded 
generation

~8GW ~15GW ~17GW

Peak loading* ~80kW/km ~90kW/km ~280kW/km

Network scale x1.1 x3.5
vs 2010 levels



The delivery challenge:
local offshore transmission

~52GW
potential offshore wind

~6,600km
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~6,600km
HVDC cable

~90
cable landing sites

~180
offshore platforms

Data source: National Grid ODIS



The delivery challenge:
inter-regional transmission

34GW
in 2010

~160GW

15

~160GW
by 2050

equivalent to 
adding over 

125 BritNed’s 

Data and map source: European Climate Foundation Roadmap 2050, assuming 80% RES



Co-ordination is key…

10 Year Network 
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North Seas’ 
Countries Grid 

Initiative

10 Year Network 
Development Plan



Generation

How will we balance supply
and demand?

Variable generation
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Active demand
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Generation
Demand

Large generation

Inflexible generation

Active demand

Time of use tariffs
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How will we balance supply
and demand?

1,200

1,400

1,600

MW

Wind output January 2010A new mindset –
stop yearning for low 

carbon energy to be like
high carbon energy
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� more interconnection

� more storage

� more responsive demand

� some low utilisation fossil 
generation



What technologies will we use?

Bulk generation Grid-scale storage

Nuclear

Wind CCS

SolarEnergy mix

Gas

Other 
renewables

Pumped 
hydro

Flywheel Battery

Transmission gridInterconnection To remote 

Compressed 
air
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Transmission grid

Local distribution grid

Smart transmission 
substations

Smart distribution 
substations

Smart building and home

Interconnection 
to super-grid Smart transmission 

substations

To remote 
micro-grid

Distributed 
wind, solar, 
CHP, other

Distributed 
storage

+ -
Heat pumps &
district heating

Multi-way flows &
distributed resources

Plug-in 
EV

Smart 
buildings

Active demand
side

Smart 
meter

Energy 
management

system

Smart 
HVAC

Smart 
appliances

Smart EV 
charging

On-site 
storage

Micro-
generation

Wide area 
situational awareness

Adapted from Bloomberg Consortium on Digital Energy 2010 

to European
super-grid



The energy landscape is changing 
– we must:

Inform and partner with 
customers and communities

Work and lead with our 
regulators and policy makers
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regulators and policy makers

Attract and retain a skilled 
workforce

Seize the opportunity


