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A brief history of UK electricity  
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State control 
(1948 – 1992) 

Technocratic decisions 

Complex objectives 

Coal/Nuclear generation 
Free market 
(1992 – 2008) 

Customer choice 

Price and service led 

Gas fired generation 
Guided markets 

(2008 –       ) 

Constrained choices 

Carbon and price led 

Low carbon generation 



The generation picture 

3 

Generation Capacity (91 GW) 

Nuclear

Coal

Gas

CHP

Interconnectors

Onshore Wind

Offshore Wind

Solar

Biomass

Other Renewables

Other

 ~ 350 TWh 



Market structure 

4 

Main suppliers Parent group 

British Gas Centrica (UK) 

Scottish Power Iberdrola (Spain) 

Scottish and Southern SSE (UK) 

Npower RWE (Germany) 

E.ON UK E.ON (Germany) 

EdF EdF (France) 

 ~ £30 billion of revenue 



Onshore networks 
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The journey 

The UK challenge 
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By 2020 

15% of energy demand met 

from renewable sources 

By 2050 

Reduce emissions by  80% 

from 1990 levels 

Decarbonise electricity generation 

Heat load from gas to electricity 

Transport load from oil to electricity 

Key questions: 

• How do we drive down the cost of 

proven low carbon technology? 

• How do we encourage new forms of  

low carbon technology? 

 

• What choices will consumers make? 

• How will we manage the system as the 

supply and demand mix changes? 

Policy action 

Regulatory action 



Supply-side policies  

Incentives 

 EU emission trading mechanism (< €10 tonne) 

Research and development grants 

 Electricity storage 

 Tidal power generation 

 Carbon capture and storage (£1bn competition) 

Price support 

 Contracts for difference 

 Solar PV (~70MW @ ~£50 MWh) 

 Onshore wind (~750 MW @ ~£80 MWh 

 Offshore wind (~1.15 GW @ ~£115 MWh) 

 Long-term agreements 

 Nuclear (~3.2 GW @ £92.50 MWh) 

Security of supply 

 Capacity mechanism (~50 MW @ ~£19 kW per annum) 
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Demand-side policies  

Reduce demand 

 Tighter building standards 

 Tighter appliance standards 

 Subsidies to insulate existing buildings 

Consumer engagement 

 Extension of the capacity mechanism 

 Smart metering (£10.9 billion cost £17.1 billion benefits) 
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Network issues 

 Known 

 Aging networks 

 Investment to replace aging 
generation 

 Unknown 

 What will the supply/demand picture be? 

 Generation mix - gas/wind/nuclear/exports 

 Generation location – embedded or remote 

 Demand growth 

 Which innovations will prove effective? 

 Carbon capture and storage 

 Electricity storage 

 District heating 

 Smart technology 

 Network control tools 

 How will consumers react to innovation? 

 Take-up of insulation grants 

 Electric vehicles 

 Electric heating 

 Time-of-day tariffs 

 Low energy appliances 
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2035/36 generation capacity scenarios 
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2050 annual electricity demand 
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RIIO – the regulatory response 

 Revenue set for eight years 

 Transparent and limited adjustment mechanisms 

 Balance cost to current and future consumers 
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Revenue 

Incentives 

Outputs 

Innovation 

= 

 

 

+ 

 

 

+ 

 Large incentives to beat cost targets – 50:50 sharing 

 Rewards and penalties against service level targets 

 Ability to compete major investment schemes 

 Cost sharing 

 Network innovation allowance 

 Network innovation competition 

 Networks and stakeholders collaborate on the business plans 

 Networks know what they have to deliver 

 Consumer know what they are paying for 



Focus on innovation 

RIIO Feature 
Type of innovation 

encouraged 
Key features 

Overall design 
- Operational efficiency 

- Improved planning 

- Least regret decisions 

- 8 year price control 

- Clear outputs 

- 50:50 sharing of savings 

Network Innovation 

Allowances 

Small technical, commercial or 

operational projects to deliver 

future cost savings 

- 0.5% of network revenue - 

£20 to 30m per annum  

- 80% of project costs 

recovered from customers 

- Intellectual property shared 

- Hundreds of schemes  

Network Innovation 

Competition 

Funding major demonstrations 

of new technology to provide 

environmental, cost or security 

benefits 

- Around £90m per annum to 

fund a small number of 

projects 

- Networks and their partners 

bid to an independent panel 

- Intellectual property shared 
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Network Innovation Allowance 

Innovation Area 
Typical areas of work 

~1000 projects documented 

Better capacity 

utilisation 

- Remote network monitoring and control 

- Using dynamic ratings to improve capacity utilisation 

- Remote fault management 

- Integrating embedded generation in remote low-capacity networks 

Integrating the  

demand-side 

- Community projects encouraging low carbon living 

- Trialling automatic demand-side response technology 

- Impact of time-of-day tariffs 

Deploying new 

technology 

- Impact of electric vehicles on network operations 

- Deploying and controlling vehicle charging technology 

- Integrating batteries into network operation 

- Improving connections for embedded generation (e.g. local wind) 

- Improving joint transmission/distribution network controls 
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Source: Energy Networks Association  - Smarter Networks Portal “www.smarternetworks.org” 



Network Innovation Competition 
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Source: Energy Networks Association  - Smarter Networks Portal “www.smarternetworks.org” 

Brief Description Project focus Partners/funding 

System operability 

 

Meeting UK carbon reduction 

targets will result in a significant 

increase in the volume of 

renewables.  

 

This will reduce system inertia, 

giving rise to an increase in the 

volume and speed of frequency 

response requirements.  

Expect to see the cost of controlling 

frequency increase by £200m-£250m 

per annum by 2020.  

 

Need new, significantly faster 

response solutions utilising 

renewables, demand side resources, 

and other new technologies in a 

coordinated manner.  

 

The successful implementation of this 

project can result in savings of £150m-

£200m per annum by 2020. 

 

Lead network 

National Grid Electricity 

Transmission 

 

Technology providers 

Alstom 

Belectric 

 

Generation response 

Centrica 

 

Demand side response 

Flexitricity 

 

Academic partners 

University of Manchester 

University of Strathclyde  

 

Total budget £9.3m 



Network Innovation Competition 
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Source: Energy Networks Association  - Smarter Networks Portal “www.smarternetworks.org” 

Brief Description Project focus Partners/funding 

Customer-led network 

revolution 

 

The move to a low-carbon 

economy, in particular the 

growth in Low Carbon 

Technologies, will place 

additional strain on electricity 

distribution networks.  

 

If innovative solutions are not 

found this will require significant 

extra network investment and 

could delay the take-up of new 

technologies.  

 

This will start to be a problem 

on pockets of network by 2015 

and a wider more significant 

issue from 2020.  

The project aims to ascertain: 

- what are current, emerging and 

possible future customer (load and 

generation) characteristics? 

- To what extent are customers 

flexible in their load and 

generation, and what is the cost of 

this flexibility? 

- To what extent is the network 

flexible and what is the cost of this 

flexibility? 

- What is the optimum solution to 

resolve network constraints driven 

by the transition to a low carbon 

economy? 

- What are the most effective means 

to deliver optimal solutions 

between customer, supplier and 

distributor? 

 

Lead network 

Northern PowerGrid 

 

Supplier/Smart 

metering 

British Gas 

 

Technology provider 

EA Technology 

 

Policy support 

Sustainability First 

National Energy Action 

 

Academic support 

University of Durham 

University of Newcastle 

 

Total budget - £53m 

(£22m of which from 

other sources) 



Lessons from the UK? 

 

 This is exciting! 

 This is difficult!! 

 Scenario planning and experimentation are preferable 

to making big bets - but you will probably have to make 

some big bets 

 Be transparent with consumers so that you have a 

chance of keeping them onside 
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Appendix – National Grid plc 
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National Grid – UK activities 
2010 Regulatory Asset Value ~ £21bn 

Transmission  – electricity and gas 
Electricity 

transmission 

owner  

Gas 

transmission 

owner  

Electricity 

system 

operator  

Gas 

system 

operator 

Electricity 

interconnector 

LNG 

importation & 

storage 

We own the electricity transmission system in England and Wales. 

Our assets comprise ~7,200km of overhead line; ~675km of 

underground cable; and 337 substations at 244 sites. 

We are the Great Britain System Operator, responsible for 

managing the operations of both the England and Wales 

transmission system that we own, and also the two independently 

owned high-voltage electricity transmission networks in Scotland. 

We are the gas national transmission system operator, responsible 

for managing the operations of the Great Britain transmission 

system that we own. 

We own the gas national transmission system in Great Britain. 

Our assets comprise ~7,400km of high pressure gas pipe and 26 

compressor stations, connecting to 8 regional distribution networks 

and to third party independent systems. 

We own and operate the UK assets, and a portion of the sub sea 

cables, that comprise the electricity interconnector between 

England and France as part of a joint agreement with the French 

transmission operator. 

We own and operate four liquefied natural gas (LNG) storage 

facilities in Great Britain and the importation terminal at Grain. 

Gas Distribution UK  

Gas 

Distribution UK 

UK additional 

services 

Comprises four of the eight regional gas distribution networks in 

Great Britain. Comprise approximately 132,000 kilometres of gas 

distribution pipelines. 

In addition we also manage the national emergency number for all 

the gas distribution networks and for other transporters in the UK. 

We own and operate around 15m gas meters. 
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Electricity Distribution & Generation US

National Grid – US activities 
2010 Regulatory Asset Value ~ $15bn 

Electricity 

distribution  

Long Island 

generation 

We own and manage electricity distribution networks in New York, Massachusetts, 

Rhode Island and New Hampshire. 

Our assets comprise ~116,000km of electricity circuits, serving ~3.4m electricity 

customers. 

We own 57 electricity generation plants on Long Island that together provide 4.1GW 

of power under regulated contract to the Long Island Power Authority (LIPA).  We 

manage fuel supplies for LIPA to fuel our plants and purchase energy, capacity and 

ancillary services in the open market on LIPA’s behalf. 

LIPA T&D 

services 

We are responsible for managing the electricity transmission and distribution system 

on behalf of LIPA.  LIPA owns approximately 2,100km of transmission lines, ~170 

substations, and ~21,000km of distribution circuits, serving ~1.1m  customers. 

Electricity 

transmission 

owner/operator 

Canadian 

interconnector 

We own and operate the electricity transmission network spanning upstate New 

York, Massachusetts, Rhode Island, New Hampshire, and Vermont.  Our assets 

comprise ~13,700km of overhead line; ~160km of underground cable; and 501 

substations. 

We own and operate a 224km direct current transmission line rated at 450kV 

that is a key section of an electricity interconnector between new England and 

Canada. 

Gas Distribution US 

Transmission US – electricityTransmission US – electricity

Gas 

Distribution US 

US Networks 

US additional 

services 

Comprises gas distribution networks across the northeastern US, located in 

service territories in upstate New York, New York City, Long Island, 

Massachusetts, New Hampshire and Rhode Island. Approx 3.5 million 

customers. 

Our network of approximately 58,000 kilometres of gas pipelines covers an area 

of approximately 28,800 square kilometres. 

Our core services are the operation and emergency responses for each of our 

gas distribution networks, in addition to billing, customer service and supply 

services. 



Envie suas dúvidas, 

perguntas e sugestões para: 

aenergianacidadedofuturo@cpfl.com.br 


