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Before we were smart

Source:  energynetworks.orgSource: National Grid

Includes Scottish electricity transmission system
and English and Welsh electricity transmission system
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Source: ONS Energy Trends Dec 2009

The “grid” had inherited a de facto mission

Mean 490W

Source: Ofgem

85 TWh/q

 

= 340 TWh/y

To deliver any amount of energy to anyone entitled to consume 
it, whenever they want it

National Grid’s actual vision statement is:
“We, at National Grid, will be the foremost international electricity and gas company, delivering unparalleled safety, 
reliability and efficiency, vital to the wellbeing of our customers and communities”.
"We are committed to being an innovative leader in energy management and to safeguarding our global environment 
for future generations”.
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Overall demand tends to rise, 
and current sources are declining

Source:  DECC ~ Updated Energy and Emisions Projections URN 10D5/10, June 2010
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And we have to put in a lot more than we get out

Source: Digest of UK Energy Statistics 2009
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What was new?

A combination of events greatly focussed attention 
on the potential for radical change 

Customer service was perceived as poor

Pollution was becoming connected to global warming 

Concern was rising about the security of our supplies 

We found we were not alone 
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The “super-complaint”
In 2004 energywatch was given the power to bring a 
complaint to the Regulator even if it did not have a specific 
consumer willing to front the case.
In 2005 it did just that, focusing on billing errors.

Ofgem found that Suppliers were not generally in breach of 
their licences, but the process still needed to be better.

The quadruple whammy - 1
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The “super-complaint”
In 2004 energywatch was given the power to bring a 
complaint to the Regulator even if it did not have a specific 
consumer willing to front the case.
In 2005 it did just that, focusing on billing errors.

Ofgem found that Suppliers were not generally in breach of 
their licences, but the process still needed to be better.

http://www.energywatch.org.uk/
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Suppliers argued that the only way they could improve billing 
accuracy, would be if they introduced automatic meter reading..
..but this would cost more.
The search began to find other benefits that arose from AMR, 
that could justify the extra expenditure.

After numerous government funded studies, improved energy 
efficiency was found to be the main gain..
..but the most cost-effective way to achieve this was simply to 
run a public information campaign1, not to install smart metering.
Nevertheless, the fuse was lit.

AMR       AMI       Smart Metering       Smart Grid

1.  See for example BERR –

 

Impact Assessment of Smart Metering Roll-out for Domestic Consumers and Small Businesses, April 2008

The quadruple whammy - 1
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The quadruple whammy - 2

The 2005 price scare

Europe has a network of gas pipelines.
When price differences arise, gas should flow from low-price zones to high- 
price zones until the differences are cancelled.
In 2005 this didn’t work.



© Siemens AG 2010Jun-10 M Pollock E D SE MSPage 9

The quadruple whammy - 2

Between October and November 2005, spot gas prices in UK rose from 30p 
to 150p per therm.
And electricity retail prices rose from 4p to 10p because 1/3rd

 

of our 
electricity is generated from gas.

But gas did not flow from Europe because:
(1) There was a contractual dispute between Russia and Ukraine
(2) Our closer friends’

 

storage was hedged at the winter price, not the 
autumn price.
So a second fuse was lit –

 

we needed to look at the security of our supply.
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The quadruple whammy - 3

Climate change bill supports Stern recommendations

Sir Nicholas Stern's review sets out the economic case for action on climate 
change, and concludes that the cost of doing nothing will be far

 

higher than 
tackling climate change now. 
Mr Miliband

 

said the UK had already set out significant steps to strengthen

 

the 
domestic programme on climate change through the Climate Change Programme 
and the Energy Review. 
Climate change legislation will comprise four key elements: 

•It will put the Government's long term goal to reduce carbon dioxide 
emissions by 60% by 2050 into statute.
•It will establish an independent body –

 

the Carbon Committee –

 

to work 
with Government to reduce emissions over time and across the economy.
•It will create enabling powers to put in place new emissions reduction 
measures needed to achieve our goals. 
•It will improve monitoring and reporting arrangements, including

 

how the 
Government reports to Parliament. 

Climate change legislation will form a fundamental part of the UK 's strategy to tackle climate change and 
address the issues raised by the Stern Review, according to Environment Secretary David Miliband.

“The legislation will be introduced as soon as parliamentary time

 

allows. We are also determined to 
promote the widest possible debate across the country and in Parliament about the contents of the bill.”

Compulsory reductions 
in emissions

Improved monitoring

Primary 
legislation

The 2005 Stern Review
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Megatrends

Becoming carbon neutral will soon be a requirement of all 
future utilities contracts – it will be the “year 2000 compliance” 

of the next 5 years

The 2005 Stern Review
New energy acts were passed with all-party support 
in 2008 and 2010
There will be another next year.

All the previous policy proposals are either still in, 
or have been strengthened.
So a third fuse is burning

The quadruple whammy - 3
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Source: Eurostat

 

Oct 2009, with addition of 2005 Directive, 2009 Mandate and Copenhagen?

Copenhagen?

Directive on Energy End-Use Efficiency and Energy Services

Market Opening - 1
Market Opening - 2

EU Third Energy Package

Renewable Energy Directive - 2

Directive on Energy End-Use Efficiency and Energy Services

Renewable Energy Directive - 1

Biofuels Directive

Copenhagen

Energy Efficiency Action Plan - 1
Energy Efficiency Action Plan - 2

National Energy Efficiency Action Plans

Kyoto Negotiations

EU Emissions Trading System

Mandate on Metering Standards

Copenhagen?

Market Opening - 3

Demand response

Feed-in tariffs

E-vehicles

The quadruple whammy - 4

The European Directives – we are not alone
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The quadruple whammy - 4

How they see it in Germany

E-DeMa 
E-Energy 

Marketplace

Operation Optimization

Customer Acquisition, 
Differentiated Services

Customer 
Acquisition/Retention,
Portfolio Optimization

Efficiency, Transparency, 
Online User Interface to usage, generation, prices

Prosumer* Distribution 
Network Operator*

Energy
Generator

Service Provider* eg 
Energy Management

Meter Operator

Energy Retailer

So a fourth fuse is lit –
 

we have already agreed to proceed

The linking of new technologies in power engineering and ICT to solve the coming 
challenges in the energy sector is referred to as the Smart Grid.1

1.  Quoted from the German Commission for Electrical, Electronic

 

& Information Technologies –

 

The German Roadmap, E-Energy / Smart Grid, 2010
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DECC has re-stated government intent in May 2009

• Reduction of emissions
• Security of Supply

The government’s goals

 

are3:
•

 

to maintain the reliability of energy 
supplies
•

 

to promote competitive markets in 
UK and beyond
•

 

to ensure that every home is 
adequately and affordably heated

1.

 

In Impact Analysis May 2009, p1
2.

 

In Impact Analysis May 2009, p10
3.

 

In Impact Analysis May 2009, p8

•

 

Provide consumers with better 
information on energy usage
• Encourage energy efficiency
• Reduce carbon emissions

Government seeks these outcomes2:
• Energy and carbon savings
• Accurate measurement and billing
• Improved consumer service
• Improved network functionality 
• Wider policy objectives (eg

 

μ-gen)

Government

 

strategy is unchanged: DECC’s

 

policy objectives are 1:
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Some funding has already been opened up

Source: Ofgem 
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We each spend £80 per year on combating 
climate change already

Source: Ofgem
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Meanwhile other industries have been tackling 
the emissions problem

“There’s the car that BMW is ‘banking’ its future 
on. This amazing tilting, tandem concept is called 
Simple – and it’s our best look yet at the upcoming 
project ‘i’ range of eco-friendly, low emission 
models. 
It boasts three wheels and a body that leans to aid 
cornering, and the 500kg two-seater is capable of 
120mpg thanks to a 12kW/hr battery pack”. 

Source:  autoracingdaily.com

 

13 Oct 2009

Mean 490W

Source: Ofgem

Even a small car like this needs as much energy for a 
200km trip as a house does for a whole day.

Does this make the overall problem worse, or better??

It all depends on when you charge the car..

..and what else could you do with a spare 12kWh battery?
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The smart grid enables us all to participate

 

in the balancing of energy supply and 
demand both nationally and locally, to support a secure low-carbon energy industry.

It enables us to adopt new sustainable

 

distributed electricity supply technologies and 
also to meet entirely new demands.

The smart grid does everything that the old one did, AND..

It includes Transmission and Distribution
It provides the interactive features needed for new applications
It tells us what is happening
It enables us to record, plan, control, model, anticipate, avoid, deliver.

Not forgetting.. Accurate billing

What is the Smart Grid for?

 Who needs it?
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Contractual Control vs

 

Physical Control

Latent Demand

Demand Response vs

 

Load Management

Virtual PowerPlant

Local Storage

Virtual Storage

Distributed Generation
MicroGeneration

Feed-in Tariffs

Energy Rationing

Network Storage

Click to edit Master title style
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Alternative Energy Sources

Secs Mins Hours Days Weeks

Real-time pricingLocal Data Access

CHP

Customer Behaviour Energy Management Accurate Billing Information
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The keys to the Smart Grid are:

 Appropriate Communications and Data Security

Customer Service
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2.

3.

New 
requirements

New market 
model

Smart Grid – the three core aspects

Higher 
performance

Higher 
performance

Higher 
performance

1.

2.

3.

Improved 
performance

New 
architecture

New 
applications
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What will smart energy look like?
Big issues for sustainability on a more local scale.

CO2 emissions are 
constantly on display

wireless sensors and smart 
metering coupled to load 

management and market driven 
energy supply software

car-parking for plug-in vehicles, 
buy or sell electricity shaving 

peak loads

large centralized power plants still 
supply the majority of power demand

Very large and very small 
generation plants need to be 

managed in parallel

storage plants buffer 
fluctuating generation

micro generation (PV) as 
part of smart buildings

Renewables supply 30% of  
power demand
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Thank you

Smart Grids & Cleanpower Conference
24/25 June 2010
http://bit.ly/cleanpower

http://bit.ly/cleanpower
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