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PREFACE
When an existing home is improved in such a way as to reduce its energy use or to generate
renewable energy we term this “retrofit”. The SHAP Community Green Deal report that was
published in 2010 advocated a whole house approach or “whole house retrofit.” The whole package
of improvements (or measures) would provide a comprehensive and cohesive solution which would
reduce carbon emissions, energy use and fuel poverty in these dwellings.
We knew that the whole house retrofit solution would be complex, would need to be tailored to
each individual property and would require a funding solution that was likely comprise a variety of
funding sources. The five building blocks that SHAP identified provide a framework to support a
holistic approach to delivery of housing retrofit at scale
Since 2010 we have seen the rise and fall of the PV market funded by the Feed-in Tariff coupled with
the success of the CERT and CESP programmes that were funded by the energy companies as part of
their requirement to reduce carbon.
As we enter a new phase of funding with the replacement of CERT and CESP with the Energy
Company Obligation (ECO) and the soft launch of the Green Deal, the SHAP Community Green Deal
report continues to provide a framework for the delivery of whole house retrofit using five building
blocks to support a holistic approach to the delivery of housing retrofit at scale.
The SHAP Board and its Steering Group have been consulting with SHAP members and others in
order to give careful consideration to the barriers to large scale, area-based, whole house retrofit
projects. Through a series of workshops, three task and finish groups have each tackled a key area
and the results of their work form the basis of this report.
1. Mapping and gapping. We wanted to explore how local authorities and housing providers
could become actively involved in Green Deal and assist social landlords in working out what
role they could best play – in the knowledge that there is no “do nothing” option.
2. Grid capacity. We wanted to explore the impact of the move from traditional power
generation to decentralised energy using renewables and to establish in particular what this
would mean for large scale retrofit projects.
3. Economic growth through jobs and skills. The retrofit market offers a significant opportunity
for jobs and growth which should kick start and sustain both the national and local economy.
We wanted to explore the barriers to maximising these benefits not only for retrofit
installation jobs but for manufacturing and other roles.
I would like to thank all of those that have contributed to this report, each giving their time,
opinions, knowledge and expertise freely. SHAP is a not for profit organisation that acts as an
“honest broker” and I firmly believe that this report reflects that approach.
Alan Yates

Chairman, SHAP
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INTRODUCTION
This report looks at both the impacts of changing energy generation for the West
Midlands and the UK and at the opportunities through demand management to
reduce the investment needed in new generating capacity and make
recommendations for actions that will help the West Midlands make the transition
to a secure, stable, affordable power supply.
THE ISSUES
The mix of electricity generation sources and the amount of electricity we generate must change in
the very near future. This is for several reasons:


30% of our power stations will close by 2020/2023 due to their age and/or the cost of
reducing their carbon emissions



We are committed to reducing carbon emissions from our power generation



We are committed to producing a larger % of our total power from renewable sources

It is proposed to restructure the national grid (with large power stations generating electricity
which is distributed to the end user) to a smart grid allowing a two way flow of electricity
generated by both large plants and a myriad of small, local generators such as PV and combined
heat and power. The smart grid will also allow demand to be managed more effectively so that
there will be less need for standby-by generators to cater for peak loads (such as kettles boiling
during half time in the football World Cup final). The first generation of smart meters are being
rolled out in anticipation of a target date for installation in every building of 2019 as part of the
development of the smart grid.
A new report from Ofgem1 has warned that the high level of spare capacity in the UK

electricity market is “set to end quite rapidly over the next few years.” The report shows that
spare electricity margins might fall from the current 14 percent average today to just 4
percent by 2015/16. The analysis suggests that the risk of shortfall is so great that some
customers might experience blackouts, with the report stating: “The risk of electricity

1

http://www.solarpowerportal.co.uk/news/ofgem_predicts_spare_electricity_capacity_problems_23
56?utm_source=Solar+Power+Portal&utm_campaign=cec4fa4d98solar_power_portal_newsletter11_10_2012&utm_medium=email
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disconnections will appreciably increase from near zero levels.” (Disconnections here means
‘power cuts’).
Ofgem has revised predictions made in its 2009 Project Discovery analysis to warn that older
coal and oil power stations will come off grid “well before the 2015 deadline.” The watchdog
has pointed to the global financial crisis, environmental targets and ageing energy
infrastructure as trigger points for increasing risk to energy supplies.
There is no ‘Do Nothing’ option as coal and gas imports are rising energy costs are predicted to
rise and by 2015 the only conventional power station left in the West Midlands will be Rugeley B,
which generates enough electricity to power half a million homes.
In addition, creating energy generation and adapting the transmission infrastructure is expensive.
Offgem is planning for a nearly £30 billion of network investment, which will eventually be passed
onto the consumer through electricity bills. It is therefore extremely cost effective to look at
reducing our demand and our peak demand through behavior change. This concept is known as
‘the People’s Power Station’.

The People’s Powerstation – local energy generation and demand management working
with a smart grid
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VISION
The West Midlands will take the opportunity of the restructuring of the UK energy
generation mix to develop an affordable, secure, low carbon SMART Grid that will support
delivery of the UK Low Carbon Plan and the UK Renewables Strategy. The West Midlands
will become a leader in the move towards an energy system where individuals and
communities are seen as resources and productive assets to the system, rather than passive
consumers through adopting a ‘People’s Power Station Approach’ to energy management
and where the People’s Power Station could create genuine financial and market
opportunities for communities.
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PEOPLE’S POWER STATION
SHAP is considering the critical role the electricity network (local grid) will play in enabling
the West Midlands to take the lead in reducing fuel poverty for those most at risk and
wishes to explore the potential opportunities in the
transformation to a low carbon economy for social
landlords, their tenants and the wider public from the
creation of smart homes and smart energy grids.
Historically the local electricity grid has been operated
in a centralised or top down manner, and this has
resulted in it being seen as a barrier to the development of local distributed energy projects,
particularly large scale retrofit schemes. The growing availability of ‘smart’ technologies,
however, creates the potential to change this approach fundamentally, potentially
generating significant economic opportunities for local communities.

The electricity grid is the national infrastructure that allows us to transport power from where it is
generated to the end user (see diagram). It consists of a transmission network that moves electricity over
long distances at high voltages, and a number of lower voltage regional distribution networks that feed
electricity into homes and businesses. It is a fundamental asset and vital to the UK’s economic and national
security. (DECC)
CONVENTIONAL GRID ARRANGEMENT
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The transition to a low carbon economy will involve major changes to the way we
supply and use energy; transforming our electricity system lies at the heart of these
changes.
Integral to this transformation will be an electricity grid that is fitted with more information and
communications technology progressively over time. The result will be a ‘smarter’ grid, that
gives a better understanding of variations in power generation and demand, and allows us to
use that information in a dynamic and interactive way to get more out of the system. DECC

The future use of the electricity grid will change considerably with the reducing costs of
monitoring and control technologies (‘smart’ meters etc) and increased take-up of low
carbon initiatives such as distributed generation (DG), demand side management (DSM),
electric space heating, electric vehicles and electricity storage. The regional Distribution
Network Operators (DNOs) will need to radically change the way they charge for access to
their networks if customers (including residential and business customers) change their
patterns of use in response to smart / intelligent metering and become both customers and
producers of electricity at different times of the day.
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The ‘People’s Power Station’ is a useful shorthand way of articulating the concept of
demand management being used to reduce the need to build new generation capacity to
meet peak loads. In essence, instead of building more power stations to meet an energy
demand which is assumed to be growing as electric vehicles and heat pumps become more
common, smart grid technologies are deployed so that demand management and reduction
(i.e., the benefits of local energy efficiency initiatives) and local generation can be used to
meet capacity requirements elsewhere.
This approach makes sense in commercial terms because could be more economically
efficient to switch off 2 million fridges for 10 minutes in order to meet a peak demand for
electricity (for example during a world cup match) than it is to build and operate an entire
new 2GW gas-fired power station (or wind farm) to cover the same eventuality – but only if
the management costs of switching the right 2 million fridges off (without creating any
inconvenience) are extremely low.
This means that with the right technical solutions in place, the People’s Power Station could
really help to contribute to reducing fuel poverty and create genuine financial and market
opportunities for communities. As with many energy efficiency and distributed energy
concepts, social housing providers have a particularly significant opportunity because of the
numbers of houses and customers they can access very quickly and cheaply.
The use of system charges will need to reflect the costs (or cost savings) associated with very
different patterns of use and encourage customers to have greater control over their energy needs
and be in a position to understand how best to manage future dynamic tariffs. Advances in
information and communications technologies and new data will become available through smart
meters in homes making it possible to offer customers new incentives for shifting demand (e.g.
dynamic tariffs). This will create the opportunity for innovative customer engagement models, such
as “the people’s power station” and similar concepts.

Energy suppliers will be responsible for
replacing over 53 million gas and electricity
meters, involving visits to 30 million homes
and small businesses. The mass roll-out of
smart meters is expected to start in 2014
and to be completed in 2019. The majority
of consumers will receive their smart
meters during the mass roll-out. Smart
meters will open up a range of new services
to consumers, allowing greater choice and
control over electricity use and offering
further savings on energy costs.
10
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Challenges
The distribution network is traditionally designed
around a one way movement of power from the
generator to the national grid, to the local power
grid and through to consumers involving balancing
the grid.

When we watch television, turn the
lights on or charge our smartphone,
we rely on electricity that has passed
across the very high-voltage
transmission network.

Connecting technologies such as wind and solar PV
can cause technical problems for the management of
the distribution network because of fluctuations of
generation caused by drop off in generation (e.g.
during the night-time for solar PV or due to lack of
wind for wind turbines) which may cause technical
problems for the management of a distribution
network. This therefore has to be handled with great
care. In addition, the District Network Operator
(DNO) which is responsible for managing local area
networks and are regulated by Offgem need to
manage that network within certain regulations. If
they fail to do they may incur heavy penalties. As a
result of this they need to consider when a customer
is applying to connect a generation from a renewable
source how that could impact on their network.

Electricity can’t be stored in large
quantities, so part of our role involves
balancing the country’s demand and
supply of it, minute by minute. We
also transport electricity from where
it is generated to where it is needed.
Balancing the system to make sure
that demand is met by supply is one
of the most important things we do,
and it is becoming more difficult as
intermittent generation – such as that
supplied by wind power – becomes a
bigger part of the overall energy mix.

We expect that new technology,
from smart meters to innovative
forms of electricity storage, could
offer new opportunities for large
and small consumers to help us
balance the system.

Potential ways forward
While the challenges described above will always
exist with distribution networks carrying large
amounts of fuel and power, the reality is that with National Grid
effective and careful use of modern information
technology – in principle – informed decisions on
connection of distributed generation (and in the
general case buying and selling energy efficiency and accommodating active demand
management) could potentially now be made locally in micro-seconds rather than weeks.
Many companies worldwide (including some in this region) are developing technologies to
support these approaches, and the regulators are slowly catching up.
As a result, some funding for pilot projects at scale to trial and test such approaches in an
integrated manner is available nationally (and at EU level). What is required to access this
funding is a partnership approach from the local DNO, social landlords and local businesses
with the relevant skill sets and vision (e.g., GEN, Encraft, EHSmith).
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The recommendations in the SHAP PROPOSITION section represent the necessary pre-work
to making a substantive investment case. A focused regional effort will be required as this is
a strongly regulated market and only one coherent regional project is likely to stand any
chance of success.

USEFUL REFERENCES FOR SMART
GRID AND CHANGING THE
ENERGY MIX
http://www.greenpeace.org/intern
ational/Global/international/public
ations/climate/2011/battle%20of%
20the%20grids.pdf
http://www.greenpeace.org/seasia
/ph/What-we-do/Climate-andEnergy/energyrevolution/

http://m.conservatives.com/Policy
/Security_Agenda.aspx - download
document - Power to the People
The
decentralized
energy
revolution
http://www.decc.gov.uk/assets/de
cc/what%20we%20do/uk%20ene
rgy%20supply/futureelectricityne
tworks/1_20091203163757_e_@
@_smartergridsopportunity.pdf

12

2012

Grid Capacity and People’s Power Station

2012

THE SHAP PROPOSITION
Our proposition is to develop the model of a People’s Power Station for the West Midlands using an
anchor community, for example social housing stock, as the pilot.

The People’s Power Station
Hypothesis:
By actively managing electricity
demand in social housing we can
reduce the need for investment in
generation and grid capacity

Design and
deliver technical
intervention in
homes ~10,000?

• Design
• Equipment
selection and
procurement
• Installation
• Work package
management

Engage and coordinate suitably
large number of
householders

Design and
implement
monitoring and
control solution
for local grid

• Communications
• Tenant
engagement
• Behavioural
interventions
• Work package
management

• Design
• Equipment
selection and
procurement
• Installation
• Work package
management

Tom Waite,
Matthew Rhodes
& Alan Hale - next
step: Green

13

WPD-led
steering group
Project partners:
WPD (DNO lead)
RPs (Accord, Shropshire, BCHA++?)
Green Energy Networks
Encraft
EH Smith

Design and
manage project

• Partner coordination
• Funding
• Planning and
control
• Reporting
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NEXT STEPS
The Task and Finish Group identified 2 key next steps with a range of tasks for each which are set out
below. A more detailed Action Plan can be found at the back of this report.
Establish a formal project steering group to take the People’s Power Station concept
forward.
Actions of this group will include:





Review completed retrofit programmes across SHAP Partners to determine their
contribution to the reduction of carbon emissions relative to fossil-fuel based energy
generation.



Review SHAP partner’s land and property portfolios to assess the potential for creation of
People’s Power Stations through demand management and use of generation technologies
to replace fossil fuel energy supplies.



Develop pilot project(s) to investigate ownership, technical factors, grid resilence and
behavioural issues.

Identify technologies and future potential opportunities to improve consumer behavior around
power consumption.

Establish a formal project steering group to investigate technical grid issues and potential
impacts for the West Midlands of the changing generation mix and to understand the
information available to decision-makers when planning decentralised energy generation and
demand management strategies.

Actions of this group will include:


Document volume / capacity of renewable technology (e.g. retrofit PV) required to
meet the UK Low Carbon Energy Strategy.



Review options for wholesale group energy purchasing by e.g. housing provider or indeed
at SHAP member level with energy brokers.



Confirm the quality and quantity of the electricity grid as the quality and quantity of
available information varies between different District Network Operators.



Understand any grid issues based on the action above and colour code
Red/Amber/Green according to scale of grid infrastructure investment needed to
support a smart grid. Most District Network Operators do not have this information
at HV or LV for their networks.
14
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Background and Context
UK Government Policy
The UK Government has confirmed that it will bring the Energy Bill and the Growth and
Infrastructure Bill before Parliament in November, with a second reading proposed before
Christmas. These Bills, along with the UK Renewable Energy Roadmap are the Government’s
commitment to transform the UK’s electricity system to ensure that our future electricity supply is:


Secure



Low carbon



Affordable

The UK Carbon Plan for 2050 which was published in 2011, shows three possible pathways to
meeting the target of 80% reduction in carbon emissions compared to 1990 levels by 2050. The
plan states that electricity will need to be decarbonised through renewable and nuclear power, and
the use of carbon capture and storage (CCS). The electricity grid will be larger and smarter at
balancing demand and supply.

●

●

●

The power sector accounts for 27% of UK total emissions by source. By 2050,
emissions from the power sector need to be close to zero.
With the potential electrification of heating, transport and industrial processes,
average electricity demand may rise by between 30% and 60%. We may need as
much as double today’s electricity capacity to deal with peak demand.
Electricity is likely to be produced from three main low carbon sources:
renewable energy, particularly onshore and offshore wind farms; a new
generation of nuclear power stations; and gas and coal-fired power stations
fitted with CCS technology.
The grid will need to be larger, stronger and smarter to reflect the quantity,
geography and intermittency of power generation. We will also need a more
flexible electricity system to cope with fluctuations in supply and demand.
DECC The Carbon Plan – Delivering our Low Carbon Future

●
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Current UK Electricity Generation Capacity:

PLANNED CHANGE OF GENERATION CAPACITY
Over the next few years, the mix of generation capacity will change drastically.
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Relatively speaking a substantial proportion of the
UK's generating capacity is expected to close over
the next few years as a result of its finite lifespan
and increasing environmental regulation. The
Large Combustion Plant Directive will lead to the
scheduled closure of 12 GW of coal and oil fired
generation plant by the end of 2015. The Industrial
Emissions Directive could lead to potential future
closures by 2023. In addition up to 7.1 GW of nuclear generating capacity will have reached the end
of its operational life and close by 2020. Therefore in total approximately 19.1 GW of generation
capacity is scheduled to close by 2020 with future closers expected by 2023. See Appendix 1.

New Generation Plant
However, it is important to note that the further into the future the statement looks the fewer firm
commitments to build new generation plant have been committed. Generators' investment
decisions fundamentally depend on expected future profitability which is largely informed by
investors views on likely developments in the supply demand balance, government policy, CO2
prices and the capital cost of new generation plant
National Grid's Seven Year Statement shows 13.2 GW of generation capacity with consent to build.
8.7 GW of conventional gas technology. There is a further 8.3 GW under construction of which 4.3
GW is gas fired capacity. 16.4 GW of gas fired generation is at various stages in the planning and
development process. There is no new coal fired plant with planning consent or in the
development process. There have been announcements to build up to 16 GW of new nuclear
capacity on 8 sites by 2025, however this will be impacted by e.g. the sale of the planned Horizon
consortium as European generation firms currently in the UK no longer have a nuclear strategy.
There are 3.6 GW of renewable energy projects in construction that are scheduled to connect into
the Transmission grid. A further 3.7 GW have planning permission and are yet to reach construction
and a further 5.7 GW have planning applications submitted. These are predominately offshore and
onshore wind farms and biomass, with the majority of sites being over 50 MW.
Distributed Generation
Generation connection to the distribution networks can be treated as reduction in demand for
large scale generation. As consumers become more in touch with their energy sources this sector is
expected to grow, especially as networks are expected to become smarter and local energy
generation and storage increases. The future growth of distributed energy generation is rapidly
becoming a factor in forming a view on the demand for large scale electricity generation. Large
scale distributed generation projects are already at various stages of planning, development and
construction with a small number of 'solar farms' already connected to the distribution network.
17
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Commercial modeling shows these large scale renewable generation sites (greater than 1 MW) to
be an attractive proposition to investors and communities, not only for financial returns and
engagement of the local population but the use of redundant land not eligible for development or
of poor agricultural quality.
As the planning process proves to be an obstacle for on shore wind projects, large scale distributed
generation projects using other technologies such as ground mounted solar on land not eligible for
development, redundant land or land of poor agricultural quality are increasingly becoming a
solution for those communities who, by nature of location will not benefit from off shore wind.

The West Midlands plans for low carbon energy include waste to energy and biomass.
Eccleshall biomass plant already produces enough energy to effectively make the town zero
carbon. Applications are being prepared for new waste to energy plants at Dudley and Coventry
amongst others and proposals for biomass generation at Rugeley power station have been out to
consultation.

Eccleshall biomass planT

Coventry waste to energy

Dudley waste to energy

WEBSITES SHOWING
LOCATION OF LOW
CARBON AND
RENEWABLE ENERGY
GENERATION SITES
INCLUDE:
http://www.renewables
-map.co.uk/
http://restats.decc.gov.
uk/app/pub/map/map/

Illustration of the proposed biomass plant at Rugeley Power Station.
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APPENDIX 1
Background
Currently electricity generation gives rise to about 40% of our national greenhouse gas emissions.

UK Generation Capacity at the end of 2010 the UK had a total of 90.2 GW of electricity generating capacity.
The UK also had the capacity to import the equivalent of 2.5 GW from France and Ireland. From 1 April 2011
the 1 GW Britned interconnector with the Netherlands became operational (Maximum potential capacity of
1.2 GW). This represents an increase in supply from 84.7 GW at the end of 2009. Most of the increase has
come from Combined Cycle Gas Turbine, increasing from 34% to 38% of the UK total. The mix of
technologies in our current generation capacity is shown below. Renewable energy forms about 10% of
total electricity generation and provide 3.8% of total energy consumption (including transport) in the UK.
We are on schedule to meet the target for the UK of 15% by 2020.
Current UK Electricity Generation Capacity:
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However, about 60% of the
coal we use in power stations
is imported and in 2011 we
imported more gas than we
produced for the first time
since 1967.
The figures
show that the UK became
increasingly reliant on
shipments of liquefied
natural gas (LNG), which
accounted for 47pc of gas
imports in 2011.
The
majority of gas imports
came from Qatar (23%) and
Norway (60%). The UK is
therefore
becoming
increasingly dependent on
fuel imports. At the same
time, huge investment is
needed to reduced greenhouse gas emissions from coal and gas generation of electricity. By using gas and
coal we are therefore at risk both of disruption to energy supplies if we imports are interrupted and also, in
the short term, to failing to meet our CO2 emissions reductions targets. In the mid to longer term the EU
and UK Government see Carbon Capture and Storage as a key technology which also requires huge
investment.
Natural gas production and imports.
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Impact of Large Combustion Plant Directive and Industrial Emissions Directive
The Large Combustion Plant Directive aims to reduce the emissions of certain pollutants known to damage
human health and contribute to acid rain. The Directive sets a limit for UK power generation plant to either
meet or opt out and run for a limited number of hours until the end of 2015, at which point the will cease to
operate. The below table shows the remaining lifespan (operational hours) of those plants that have opted
out.
LCPD
Status

Hours Total Hours Limit
to Date

Cockenzie Unit 1 & 2

Opted Out

16,128

20,000

Cockenzie Unit 3 & 4

Opted Out

15,180

20,000

Didcot A

Opted Out

9,996

20,000

Fawley

Opted Out

802

10,000

Ferrybridge C Unit 1 & 2

Opted Out

9,814

20,000

Grain

Opted Out

1,230

10,000

Ironbridge

Opted Out

7,830

20,000

Kingsnorth

Opted Out

13,744

20,000

Littlebrook

Opted Out

1,270

10,000

Tilbury LCP 1 Boilers 7 & 8

Opted Out

12,166

20,000

Tilbury LCP 2 Boilers 9 & 10

Opted Out

12,555

20,000

Generation Plant

Location tbc

The Industrial Emissions Directive came into force on 6th January 2011, consolidating a number of
environmental directives. The IED has introduced tougher emission limits for sulphur and nitrogen oxides
across a range of installations. Similar to the LCPD an affected plant can either opt out and continue running
under LCPD limits for a maximum of 17,500 hours between 2016 to 2023. Alternatively, opt in under the
Transitional National Plan with a cap on Nitrogen Oxide emissions and a reducing cap on Sulphur oxide
emissions until 2020, at which appropriate emission reduction equipment must be installed to comply with
the limits, or limited to maximum operation of 1,500 hours p.a. or close. The final option is to opt in and
compy fully with limits from 2016 by fitting appropriate technology / equipment.
The IED affects all gas plant commissioned prior to 2002 which accounts for the majority to the UK CCGT
fleet, thereby potentially affecting 40 GW of existing coal and gas generation plant. However, a number of
these plants can retrofit appropriate technology and thereby comply with the directive.
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Existing Nuclear Generation Plant
Current scheduled closures show up to 7.1 GW of existing nuclear generation by 2020. All of the UK's
existing nuclear power stations are scheduled to close by 2023 with the exception of Sizewell B. The below
table details scheduled closure dates and installed capacity that will be lost.
Installed
Capacity (GW)

Scheduled
Close Date

Wylfa

1.0

2012

Oldbury

0.2

2012

Hartlepool

1.2

2019

Heysham 1

1.2

2019

Hinckley Point B

1.2

2016

Hunterston B

1.2

2016

Dungeness B

1.1

2016

Generation Plant

Location tbc

CARBON CAPTURE AND STORAGE
Carbon capture and storage is a key policy for the EU and the UK. The UK is
providing funding to support the development of CCS technology, which if developed
at scale, could allow the safe removal and storage of harmful carbon emissions from
coal and gas plant.

New investment
Offgem has reported £30 billion of new investment.
National Grid have published Gone Green – which details scenarios to meet the Government’s 2050 Carbon
Plan.

Further reading:

http://www.decc.gov.uk/en/content/cms/tackling/carbon_plan/carbon_plan.aspx
http://www.nationalgrid.com/uk/Media+Centre/PressReleases/2011/National+Grid+laun
ches+new+future+energy+scenarios+publication.htm
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Change in Renewables Production

Illustration from Gone Green – National Grid
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National Grid 2010 – produced by Reed Business
Publishing and National Grid

EXISTING GRID
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