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Onshore power and gas networks in Britain: 

strategic needs and solutions

 What are the scenarios?

 What does this mean for National Grid?

 Let‟s not forget about gas! 

 What action needs to be taken?



Our 2020 ‘business as usual’ cannot meet 

Government climate change objectives..

 Incremental regulatory reform

 Significant closures 
 12GW coal & oil (LCPD)

 7.5GW nuclear

 Renewables incentivised through 
ROCS
 6GW offshore

 7GW onshore

 Nuclear stations extend lifetimes 
with two new stations in 2020

 3GW of new clean coal

 Gas dominates @44% share
 15GW new gas

 Demand growth ~0.5% pa

CO2 Emissions Reduction of at 

least 26% (relative to 1990 levels)

Projected outcome: Circa 18%

Description of EU target:

• 15% of all energy met by 

renewable sources which equates 

to an average of 34-40% of 

electricity demand

Projected outcome: Circa 15%
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..but we developed hypotheses to meet targets, 

examining all three energy sectors to 2030.

 We develop Green „hypotheses‟ which assume that;
100% domestic compliance (no green certificate trading) 

EU 15% target for renewables in GB met in 2020

emissions reduce along a trajectory towards 80% CO2

target by 2050

 Developing these hypotheses help us understand 
the drivers and trade-offs.

Low Carbon Electricity Low Carbon Energy

A collaborative effort amongst the 

big stakeholders to connect wind 

by 2020

Significant behavioural change 

amongst all parties which leads to  

green action.  



Introducing low carbon electricity

 We have developed two separate “hypotheses” 
describing plausible routes to achieving the 2020 
targets and beyond
Low Carbon Electricity

Low Carbon Energy

 Our first hypothesis requires

Significant supplies from wind, means new fossil fuel 

with CCS and new nuclear

 Improvements in energy efficiency create demand 

reductions…

…but demand reductions are netted off by some 

electrification of heat, followed by transport



Low carbon electricity 2020 

 Assumes ~30 GW wind (19GW offshore & 11GW 

onshore) 

 Significant new non renewable build

 3GW of new nuclear

 3GW of new clean coal 

 11GW of new gas 

 Increased energy efficiency measures

 Some contribution from heat & transport (10% Biofuel)

CO2 emissions 

reduction of at least 

26% (relative to 1990 

levels) 

Circa  ~32%

Description of UK/EU target:

• 20% of electricity demand to be 

met by renewable sources (UK).

• 15% of all energy met by 

renewable sources which equates 

to an average of 34-40% of 

electricity demand (EU)

Projected outcome: ~35%

Capacity Mix
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Introducing low carbon energy

 We have developed two separate “hypotheses” 
describing plausible routes to achieving the 2020 
targets and beyond
Low Carbon Electricity

Low Carbon Energy

 Our second hypothesis requires

more significant contribution from heat and transport

greater balance across all energy sectors

significant behavioural change amongst all parties which 

leads to green action



nationalgrid

Low carbon energy 2020

Electricity

 Lower renewables share (~27%) of electricity demand
 compare with 35% in „Low Carbon Electricity‟

 Reduced requirement for offshore wind development
 15 GW wind in total, with 4 GW offshore

Demand

 The population driven to become climate-aware and 
everyone „does their bit‟
 Insulation, SMART, efficient appliances

 Combined effect is that energy demand falls by 15%

CO2 emissions 

reduction of at least 

26% (relative to 1990 

levels) 

Circa  35% -40%

Description of UK/EU target:

• 20% of electricity demand to be 

met by renewable sources (UK).

• 15% of all energy met by 

renewable sources which equates 

to an average of 34-40% of 

electricity demand (EU)

Projected outcome: 27%

Capacity Mix

90GW Capacity

58GW Demand

36.7, 40%

21.9, 24%

3.6, 4%

14.6, 16%

9.1, 10%

5.2, 6%

Gas Coal Nuclear Wind Other Renew Other

91GW Capacity

59GW Demand



Low carbon energy 2020 

Heat

 More industrial and district CHP (new build)
 biomass and gas-fired

 Ground source heat pumps

 Some electrification, e.g. storage heating

Transport

 Some modal change (e.g. private to public transport)

 Electrification of rail and some urban commercial fleet

 10% Biofuel target met

CO2 emissions 

reduction of at least 

26% (relative to 1990 

levels) 

Circa  35% -40%

Description of UK/EU target:

• 20% of electricity demand to be 

met by renewable sources (UK).

• 15% of all energy met by 

renewable sources which equates 

to an average of 34-40% of 

electricity demand (EU)

Projected outcome: 27%

Capacity Mix
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5.2, 6%

Gas Coal Nuclear Wind Other Renew Other

91GW Capacity

59GW Demand



Hypotheses Summary

(renewables share of total final energy demand)

YEAR 2020

ELECTRICITY 9% 5%

HEAT 3% 7%

TRANSPORT 3% 3%

TOTAL 15% 15%



2008 to 2020 Flows

 Very heavy flows from 

North Scotland, through 

Scotland and Upper 

North England

 High volume of offshore 

wind farms off of East 

Coast

 Potential for Central 

Wales renewable 

generation



Getting Renewables from Scotland
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Connecting Onshore Windfarms in Wales
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Scenario 1

300kV DC

300kV DC

Offshore HVDC 

Link from 

Scotland
East Coast



Offshore HVDC 
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Balancing the Network

2008
Demand is a given

Second by second 
balancing achieved by 
flexing generation

2030

Dynamic demand

Smart meters

Storage

Flexing generation

This wonôt work in 2030

because generation is

intermittent or inflexible



Gas challenge is to manage the molecules and 

the investment uncertainty.

Demand:

increasing from 95 to 130 bcm
Vesterled and Tampen

(FLAGS) ~23 bcm

Langeled 25 bcm

BBL & IUK 41 bcm

Milford Haven 33 bcm

Grain & Canvey 29 bcm

UKCS:

decreasing from 80 to 25 bcm

Potential imports: > 155 bcm

Imports required:

Increasing from 15 to 105 bcm

Teesside 6 bcm



What needs to happen?

 Change of regulation – strategic transmission investment, 

access to the grid

 Clear and pragmatic offshore transmission regime that 

works with the onshore regime

 Planning reform

 Incentivise a diverse energy mix

 Pursue significant levels of energy efficiency and renewable 

heat

 Develop biogas technology and remove ROC disincentives

 Roll out smart metering and smart technologies

 Address the future skills gap


