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Proposed small-scale standby embedded generating 
plant and associated parking and connection to 

National Grid 
 

Design Statement 
 
The site is located within the boundary of the YEDL Tofts Lane Substation 
compound off Tofts Lane, Hunshelf. The substation compound is located on 
currently occupied land substation of YEDL. The site is accessed via a private 
drive with a secure gated entrance on south side of Tofts Lane. 
 
Green Frog Power Ltd have taken a lease on the proposed application site 
and have agreed with YEDL(Yorkshire Electricity Distribution Ltd) and the 
National Grid PLC that the site is to be developed as a small-scale standby 
power generation plant. This kind of power plant is known as ‘embedded 
generation’ and is in complete alignment with the Governments 2007 Energy 
White Paper on future energy policy to encourage green and carbon efficient 
distributed power. ( See Annex 1 )  
 
The applicant is contracting with the National Grid to provide standby power 
when there are periods of shortage in generation on the network.  Historically 
standby power plants are only called up for a few hours per year. For example 
2008 – 114hrs, 2009 – 95hrs.  These power plants are vital to ensuring 
continuity of supply as the country moves towards a lower carbon economy.  
The National Grid have estimated that the network needs to double its 
standby capacity by 2020 to avoid rolling blackouts. This application is made 
in response to that requirement. 
 
Embedded Distributed Power (EDP) generation supplies power to the local 
distribution network at or near the point of use ie:  where power is to be used 
and helps to ‘support the network’ at times of peak demand avoiding power 
fluctuations and blackouts. It also does not ‘waste’ the generated power in 
transmission losses which occur when power is transmitted over long 
distances.  Nationally transmission losses amount to between 8% and 14%.   
 
EDP is less susceptible to power failure in that when a large power station 
goes off line all of its output is lost - many thousands of mega watts of power 
in one event.  With distributed power should one station fail to operate only a 
few mega watts are lost. Hunshelf the subject of this application provides the 
grid with around 20MW of power.  
 
It is commonly agreed that there will be severe shortage of supply in the 
foreseeable future as the anticipated recovery in the economy takes place. A 
number of both nuclear and coal power plants will be coming off line in the 
near term leaving the power supply of the whole county in a perilous position. 
(See Annex 2) 
 
It is an important local advantage of this application that in the event of power 
shortages in the future anyone who is supplied their power through the 



Hunshelf substation will not suffer as the proposed embedded power station 
will be turned on by the National Grid and operate to cover these shortages.  
 
The proposal is for containerised generators, each in its own sound proof 
container. These generators can operate on either natural gas or diesel. 
However due to the gas main being to remote from the site, diesel is the 
preferred fuel to operate the generators. The proposed generators are 41% 
efficient which compares with 27-35% for open cycle gas turbines and 50%-
52% for closed cycle coal power generation. However, when the additional 
benefits of the savings in transmission losses are factored in this makes this 
form of generation amongst the very best in carbon efficiency and is 
considered as Low Carbon technology.  
 
Some of the heat from the engines is also recovered and stored to maintain 
engine temperature when not operating. Further details of this are given 
below. Closed Cycle Gas Turbines are not suitable for this standby use as 
they take several hours to start up and switch off.   
 
The technology proposed is the Best Available Technology ( BAT ) for the 
purpose of rapid start standby generation. Further, being connected to the 
network at the point of use offers demonstrable efficiency improvements of 
20% to 33% over non distributed current standby generation.  This is without 
factoring in the ‘enablement facility’ that this form of generation offers allowing 
security of supply to wind and other renewable generation.  (see Annex 4).   
 
As the proposed large scale extension of the offshore wind generation takes 
place over the next decade the amount of standby generation must also 
increase in parallel to support the network when the wind does not blow. In 
this regard standby power is an essential part of the ‘going green’ strategy 
proposed by Ofgem and is seen to enable this process to take place 
 
Our system allows for start up and connection to the national grid within 5 
minutes of being called up another essential and important feature of these 
small scale embedded generation stations.  The average time for generation 
at each call up period is 44 minutes, which averages at only 2.5 call ups per 
week. 
 
The proposed fuel will be stored in two self bunded tanks that are located as 
shown on the site plan in addition there will be smaller double skinned day 
tanks within the container of each generator.  
 
As described above the generators are in their individual sound proof 
container that has been designed by the generator manufacturer’s acoustic 
engineers. At Hunshelf the containers have been set inside a 4.5m high 
acoustic wall. A wall boundary has been utilized as security to mask the 
containers and to act as a further noise reduction factor to the already quiet 
containers.  The generators themselves are mounted on anti vibration skids 
that ensure that sound transmission through the ground is minimal.  
 



This combination is designed to ensure that the noise levels from the 
generating plant are well within recommended allowable noise levels for the 
site (approximately a decibel rating equivalent to a loud conversation) 
 
Emissions from the generators for all fuel types are given at Annex Five - full 
emissions data.   The use of these engines is well within the requirements of 
the Environment Agency for this location. 
 
At present there is no employment on the site. However Green Frog Power 
are proposing to employ a number of mobile engineers who will be based in 
the area. 
 
The applicant is currently progressing a number of other similar applications 
and the associated staff levels across the project anticipate that on average 
four full time jobs will be created by each of the stations these jobs will be 
skilled and highly paid for the region and include :-  
 

• Chemical Engineers 

• Mechanical Engineers 

• Electrical Engineers 

• Accounts Staff 

• Fuel Processing Engineers 

• Diesel / Gas Fitters 

• Health and Safety Officers 

• Tanker Drivers 

• Fuel buyers 

• Workshop staff 

• Senior Management 
 

None of these staff will be located at Hunshelf which will operate as a satellite 
power plant to the main head office in Birmingham. It will be visited on a daily 
basis for one or two hours for general maintenance and for delivery of fuel 
which will take place as required but never out of normal business hours. 
Business hours are taken as 8.30am to 6pm Monday to Friday 
 
The application is fully supported by YEDL (see letter at Annex 6).  As given 
above this type of embedded generation is ideal as a support to wind and 
other ‘green’ power sources.  It is the most flexible type of generation as it can 
be turned on exactly when needed (when the wind stops blowing) which very 
few other forms of power generation can.  Indeed the only types of existing 
generating equipment that can provide this quick start standby generation are 
old heavy fuel oil generators that are really inefficient and have poor 
emissions profiles or open cycle gas turbines that are again much more 
inefficient (27-35%) and produce power in much larger blocks of 100MW or 
more.  Neither of these options offers the distributed power solution that is the 
main frame of central government policy in this area. 
 
 
 



Landscaping 
 
The proposed development site is to be completely enclosed by a landscape 
earth bund.  A detailed landscape design is included within the application 
documents. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Access Statement. 
 
 
The proposed plant, tanks and associated parking would be constructed using 
a newly constructed gated access off Tofts Lane, Hunshelf. Tofts Lane is 
located a short distance off the A616 Whams Road Via Manchester Road and 
Underbank Lane. The new access will be constructed leading off Tofts Lane. 
Any fuel deliveries will take place using a layby at the mouth of the site. This 
will negate a lone fuel driver reversing without a banksman.  
 
On standby we require a tanker delivery during office hours every week. On 
full-time generation we need, at the most, seven deliveries per week during 
office hours only. Office hours are deemed to be 0830 to 1800. 
 
The installation of the generating equipment will be enabled by crane and 
other specialist equipment this process will only take a few days and will be 
undertaken by expert approved contractors. 
 
Full details of the generating compound and the proposed access details are 
shown on the application drawings. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 



Flood Risk Assessment 
 
This site is not affected by the Environment Agency flood map and therefore 
does not require a Flood Risk Assessment. (See map at Annex 7). 
 
The proposed fuel will be stored in self double bunded tanks as shown. The 
integral bund is designed to accommodate 110% capacity of the tank. Details 
of storage protocol delivery systems and spillage control are outlined within 
the Fuel Spillage Method Statement which supports the planning application. 
(See Annex Seven) 
 
 

Planning Policy as it relates to the application 
 
Please see accompanying document ‘Supporting Planning Statement’        
( See Annex One ) 



 
Hunshelf STOR Embedded Generation Station 
 
Technical analysis of the proposed site  
 
 

1 Overview 
 
Power transmission in the UK since privatisation has become somewhat 
fragmented.  Each region is operated by a different District Network Operator 
or DNO.  In Barnsley this is YEDL Yorkshire Electric Distribution Ltd which is 
owned by CE Electric a US based holding company.  
 
The power itself is produced by generating companies separately from the 
DNOs.  From the power stations electricity is transmitted at very high voltage 
275kVA and 400kVA around the country by the National Grid.  From the 
National Grid it is fed into the district networks at Grid Connection Points 
GCPs.  These GCPs are major substations.    
 
From the GCPs the power is then initially transmitted at 132kVA around the 
district network on the large pylons with which we are all familiar.  At various 
points the power it ‘tapped off’ at ‘Primary Substations’ and from these 
primary substations it is distributed more locally - say to a city or large town.  
 
Embedded Generation is so called when the generator feeds his power into 
the network, not directly into the national grid but at some point within the 
district network.  This is where the difficulties lie for embedded generation.  
The district networks are old and underinvested.  Industry experts have 
estimated that 100s of billions of pounds would be needed across the country 
to fully update and upgrade the power transmission system in the UK.   
 
The issues that arise when seeking to establish a Point of Connection (POC) 
for any potential embedded generators are manifold and include but are not 
restricted to: 
 
Fault Levels The DNO has a statutory requirement to keep the fault levels on 

any transmission line below predetermined levels.  Fault levels 
are effected by the number of users connect to the line, the type 
of user eg industrial, residential etc, the equipment faults 
inherent in the transformers and other transmission equipment 
and of course the faults caused by any other embedded 
generator. It is fair to say that the whole of the UK’s DNO 
network is ‘stressed’ in this regard and it is unusual to find a 
vacant power line with plenty of ‘fault headroom’.  The higher the 
voltage at which connection to the network can be made the 
less of an influence these inherent faults have for embedded 
generators.  For this reason all of the potential points of 
connection identified by the applicant are located at primary 
substations. 



 
Capacity The district network, as any electrical circuit, has a fixed and 

limited capacity at any point.  That is, the current that can flow 
through the cables, switches and transformers has a maximum 
threshold.   Switches and busbars located mainly at substations  
act in the same way as circuit breakers in a domestic home. 
They have a ‘rating’ say 400MVA (400 Mega Volt Amps).  Many 
substations have older switches and equipment with ratings far 
below those of modern equipment and were designed on a 
power demand estimate of 30 years ago.  All of the DNOs have 
embarked on a program of upgrading this equipment but at 
present this issue of capacity for embedded generators is a 
major problem.  Further DNOs like to have ‘headroom capacity’ 
for new customers to connect to the system, this further restricts 
the potential points of connection. 

 
Voltage DropThe Distribution Code in the UK allows a 4% maximum voltage 

drop on any branched line.  Voltage drop is a product of the 
current and the impedance of the circuit in an alternating current 
arrangement.   In layman’s terms - increasing the current by 
installing an embedded station can cause the voltage drop on a 
line to increase beyond allowable limits.  This once again is 
major issue for DNOs and embedded generators alike.  
Fortunately as the voltage increases the current drops and so 
the effects of voltage drop reduce, hence the reason why 
National Grid transmit at such high voltages and why the 
embedded generation stations proposed by the applicant are all 
located at primary substations. 

 
 
 

2 How Green Frog have addressed these issues in 
identifying the potential sites it needs to fulfil its 
contracts with the National Grid 

 
 
The applicant Green Frog Power has analysed fully the YEDL and NEDL 
networks and visited all of the 500 plus primary substations to identify sites 
where the network can accept embedded generation. This has been done in 
consultation with YEDL and NEDL engineers and their asset management 
teams.   Of these primary stations only 80 operate at a voltage capable of 
accepting generation connections at 20MW, further discounting those sites 
with inherent technical issues leaves less than 40 potential sites throughout 
the region from Northumberland in the north to Sheffield in the south.  
 
  
Taking into consideration the total size of the STOR requirements across the 
UK each DNO is likely to require the development of at least an additional 
750MW of capacity, developed from either load management or purpose built 
facilities as envisaged at Hunshelf. 



 
  
The choice of Hunshelf is as a result of the issues given above – it is one of 
the very few places that connection of an embedded STOR station is practical 
the site has sufficient fault level head room and connectivity to accept this 
generation. Also due to the decline in the steel industry it is proposed to 
remove a number of the existing National Grid connections in the area, 
creating a further potential requirement from YEDL for further system support 
in the area both over the short and long term.  The proposal as envisaged 
would provide this support if and when needed. 
 
Ideally we have sought to locate these plants in the more industrial areas and 
indeed have over 60% in such locations.  However, for the technical reasons 
above some of the sites will need to be located at substations in more rural 
locations.  Where this is needed the company have made every effort to 
minimise any impact on the landscape and it is not to be forgotten that these 
plants will only operate for around 100 hours per year.  

 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Conclusion 
 
The applicant is proposing to develop an embedded 20MW standby power 
plant within the YEDL substation compound off Tofts Lane, Hunshelf.  Having 
analysed the district network Hunshelf is one of only a very few sites where 
embedded STOR generation can practically be accommodated. For these 
reasons it is considered that the development of the site constitutes the ‘very 
special circumstances’ needed to allow the development of this site.   
 
The proposal will generate 4 new full time jobs and will produce electricity 
which will help support the local grid in that area.  
 
The location has been chosen at the sub-station for the technical reasons 
outlined  in addition this location makes best use of the power produced and 
avoids long and unsightly overland cables and support columns and in digging 
up the highways and byways in the local area.   
 
The applicant has spent considerable resource in developing the sound proof 
generator housings.  This building has been designed for this specific purpose 
it reduces any potential impact to well below permitted levels. 
 
All car parking and deliveries will be on site using the newly constructed gated 
access off Tofts Lane.  During normal operation there will be no permanent 
staff. However engineers will visit the site on daily basis to check and do 
general maintenance. 
 
The technology proposed is the Best Available Technology for the purpose of 
rapid start standby generation and being connected to the network at the point 
of use offers demonstrable efficiency improvements 22% to 35% over non 
distributed current standby generation. 
 
The project has been approved by OFGEM, National Grid and YEDL.  
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1. Background and overview of STOR generation 

 
 
Background 
 
This document is submitted as part of the application for the development of 
an embedded STOR power generation plant at Hunshelf near Barnsley.  It 
provides a detailed explanation of STOR (Short Term Operating Reserve), its 
importance to the National Grid as part of its Essential Infrastructure and to 
highlight the planning policy as it relates to this type of facility. 
  
STOR is the key method by which the National Grid ‘balances’ the network – 
or in simple terms keeps the lights on!  The National Grid is charged with 
operating the network of interconnecting cables that form our power system in 
an ‘efficient and effective’ manner.1  National Grid does not generate power – 
it is not allowed to under its charter. 
  
Most of our power in the UK is generated at large coal, gas or nuclear power 
stations.  From these the National Grid (NG) distributes the electricity 
throughout the country to District Network Operators (DNOs), which operate 
and maintain the local networks.   In Barnsley the DNO is YEDL (Yorkshire 
Electricity Distribution Ltd).   
 
Power is distributed by NG at very high voltages and is ‘stepped down’ at 
points in the network known as ‘primary substations’.  From these primary 
substations the DNOs distribute the power to the customers. This system has 
operated since the de-nationalization of the UK’s power industry.  
  
The power network is currently facing enormous difficulties with regards to 
supply.  Both Ofgem2 and National Grid3 are predicting power cuts from as 
early as 2013 with a real crisis point being reached in 2017 onwards.  How 
has this occurred? 
   
In 2001 the EU issued the Large Combustion Plants Directive (LCPD), which 
was designed to dramatically reduce our carbon output as a nation.  Under 
the LCPD most of the older polluting coal power stations are scheduled to 
close in the next few years.   This, coupled with the planned closure of the 
existing nuclear fleet of power stations, as they reach the end of their active 
life, has created this very difficult scenario.4 
  
Wind power is set to provide a substantial element of our future power needs. 
This type of power, however, by its very nature, is intermittent and needs to 
be supported when the wind fails to blow. Wind turbines also fail to work when 
the wind is too strong. So they need to have back-up, which means STOR. 
The replacement of old nuclear stations is already well behind schedule – but 

                                                 
1
 See: National Grid Policy Brief: Operating the system beyond 2020. June 2009. 
2
 Ofgem Project Discovery: Energy markets scenario update. February 2010 
3
 National Grid: Operating the Electricity Transmission Systems in 2020. June 2009 
4
 The Large Combustion Plants Directive 2001/80/EC. October 2001 



as importantly the new nuclear stations will each have much larger capacity 
than their predecessors.  That means that when one of them is forced for 
technical reasons to ‘come off line’ there is an even larger requirement for 
supporting reserve power.  
 
What is STOR and why does National Grid need it to balance the 
network? 
 
During the normal operation of the network by the National Grid the power 
used by customers is ‘balanced’ by the power produced by the generating 
companies.  Even at times when the network is not under ‘stress’, however, 
the power used is never exactly the same as the power produced.  National 
Grid overcomes this problem by having a constant supply of ‘extra power’ 
available at all times, which it uses through a process known as the Balancing 
Mechanism to ensure that the network is completely in balance. Power cannot 
be stored. 
   
When an unforeseen demand is put on the network – say by a power station 
suddenly coming off line for technical reasons – the National Grid controllers 
have a second line of ‘extra power’ known as Short Term Operating Reserve 
or STOR.  When called upon by the National Grid the providers of STOR 
quickly begin to generate and rebalance the system.5 
 
For the following key reasons the National Grid are predicting a doubling of 
the requirement for Short Term Operating Reserve in the next 8 years  
 

A) The closure of a large number of coal fired power plants which 
currently provide much of the existing STOR capacity. 

B) The advent and planned increase in wind power and other renewable 
intermittent power sources. 

C) The increase in the unit size of proposed new nuclear power stations.  
 
It is to be remembered that STOR is generally only used at times of ‘stress’ on 
the network, which are very infrequent – typically less than 100 hours per 
annum.   STOR generation is the last line of defence to prevent serious 
fluctuations and blackouts.6 
 
Local power where it is needed 
 
If the blackouts that energy regulator Ofgem predicts do occur then local 
businesses will be able to make use of the applicant’s power to keep going 
when others must close down. This is because the applicant’s plant is an 
‘embedded’ power station on the local network. 
 
 
 
 

                                                 
5
National Grid: Short Term Operating Reserve; General Description of the Service; 8th May 2009 
6
 National Grid: Operating the Electricity Transmission Systems in 2020; Follow Up Report. Feb 2010 



Why must these STOR generating stations be located at sub stations? 
 
When power is generated it is usually done so at Low Voltage typically 415V it 
is then increased in voltage to allow for efficient transmission through the 
network. This ‘stepping up’ in voltage is done using transformers – which are 
generally located at substations. 
   
The applicant has entered into a number of long-term leases with YEDL at 
their substations for this very purpose and have contracted with National Grid 
for the next 15 years to provide them with Short Term Operating Reserve 
power.  The completed facility forms part of the UK’s overall power 
transmission network. As such it is deemed Essential Infrastructure and 
should be considered in planning terms as such. 
  
Unlike most of the UK’s Essential Infrastructure, the applicant’s project does 
not involve huge smoke stacks, industrial-sized plant and overhead cables on 
pylons. This is because the applicant provides small-scale back-up power 
where it is needed.  The buildings have been designed to appear as ancillary 
agricultural buildings and are entirely contained within the YEDL substation 
compound. .The compound has already been designated as Essential 
Infrastructure by the Local Authority.  

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

2. Planning Policy as it relates to the application 

 
 

a) Planning Act 2008 Part 3 Section 15 
 
This section of the Act sets the application outside that Act as the proposed 
capacity is far below the 50MW threshold.    

Section 15 of the 2008 act - Generating Stations states:- 

(1) The construction or extension of a generating station is within section 
14(1) (a) only if the generating station is or (when constructed or extended) is 
expected to be within subsection (2) or (3).  

(2) A generating station is within this subsection if—  

(a) it is in England or Wales,  

(b) it is not an offshore generating station, and  

(c) its capacity is more than 50 megawatts.  

 

The application is as stated for a building to house reserve generating 
equipment for use by the National Grid. 

 
b)   Barnsley UDP 

 
Page 326 BARNSLEY UNITARY DEVELOPMENT PLAN 
Adopted December 2000 
Volume 1 - Part II 
 
This section of the UDP sets out the Councils objectives with regards to the 
essential infrastructure associated with power, water and sewage 
requirements for the Borough. 
 

 
 
Utilities 
 
OBJECTIVES 
 
1. To seek to ensure that infrastructure is provided by the Utility 
Companies to enable development to proceed in accordance with the 
reindustrialisation goal of the Council.   
 
The proposed development is an essential part of this infrastructure: Without 
provision of reserve generation then the power network may be subject in the 
near future to blackouts and other restrictions. 



   
 
2. To provide, within the overall policy framework of the Plan, land for 
infrastructure requirements of Utility Companies. 
 
The large existing sub-station site at Hunshelf has already been defined in the 
Plan as being part of the land set aside for such infrastructure. Whilst 
recognising the surrounding ‘green belt’ definition of the land,  it is understood 
that it’s the Boroughs intention that essential infrastructure engineering works 
within the defined sub-station boundary are an approved use provided that 
every effort is made to minimise the impact of such works.   
 
 
UTILITIES POLICIES 
 
General Policy 
Policy UTL1 
 
THE PROVISION, REPLACEMENT, OR EXTENSION OF THE UTILITIES 
INFRASTRUCTURE IN THE BOROUGH INCLUDING WATER SUPPLY, 
WASTE WATER AND SEWAGE DISPOSAL, ELECTRICITY, GAS AND 
TELECOMMUNICATIONS WILL BE ENCOURAGED AND SUPPORTED 
ESPECIALLY WHERE THIS CONTRIBUTES TO THE GOALS OF 
ECONOMIC RESTRUCTURING AND THE IMPROVEMENT OF THE 
QUALITY OF LIFE FOR RESIDENTS. 
 
As given above the proposed engineering works will help ensure that the 
businesses and residents who are fed through the Hunshelf sub-station – one 
of the major primary substations in the Borough will be protected from the 
potential power cuts and blackouts predicted by Ofgem and that the proposed 
works are in keeping with this general policy. 
 
 
Overhead Power Lines 
 
Policy UTL4 
 
PROPOSALS FOR THE PROVISION OF OVERHEAD POWER LINES OR 
DEVELOPMENT CLOSE TO EXISTING OR PROPOSED OVERHEAD 
LINES WILL BE ASSESSED WITH REGARD TO THE FOLLOWING 
FACTORS: 
 
A) THE EFFECT OF THE TRANSMISSION TOWERS, ASSOCIATED LINES, 
PLANT AND BUILDINGS ON THE AMENITY OF THE OCCUPIERS OF ANY 
EXISTING OR PROPOSED DEVELOPMENT 
 
B) THE IMPACT ON VISUAL AMENITY 
 

 



The applicant requires no new overhead power lines, because the plant is 
located at the existing substation. 
The UDP Further States that:- 
 
8.16 The Council acknowledge the importance of ensuring there is a constant 
supply of electricity to serve the needs of industry and domestic consumers.  
 
 
It is to be seen that the proposed engineering works form part of the essential 
infrastructure needed by National Grid to ensure the continuous supply of 
power to the residents of Barnsley Metropolitan Borough and as such the 
local and national policies are at one with the proposed development. 
 
 
It is also considered that PPS1 is relevant to some extent given that the 
proposed generation is BAT (Best Available Technology) and as such can be 
considered as Low Carbon generation in this application of Short Term 
Operating Reserve.   (Please see section 3 below).  
 
 
PPS1 – Planning and Climate Change December 2007 
 
Tackling climate change is a key government priority for the planning system. 
This policy sets out how planning should contribute to reducing emissions and 
stabilising climate change and take into account unavoidable situations. It is 
noted that planning applications should also consider how well the proposals 
for their development contribute to the Government’s target in their ambition 
for a low-carbon economy. 
 
PPS1 also states at para 20 
 
“���..Also to promote and encourage renewable and low carbon energy 
generation. Policies should be designed to promote and not restrict renewable 
and low carbon energy and supporting infrastructure.”  
 
“In particular the planning authorities should not require applicants for energy 
development to demonstrate either the overall need for renewable and low 
carbon energy and its distribution, nor question the energy justification for why 
a proposal for such development must be sited in a particular location.” 
 
“There is a positive consideration for Local Development Orders to be used to 
secure renewable and low carbon energy supply systems. LDOs could be 
used to provide additional permitted development rights across the whole 
planning authority’s area. LDOs could also be used to grant permission for a 
particular type of development in parts of a planning authority’s area.” 
 
And 
 



“Planning Authorities should expect a proportion of the energy supply of new 
development to be secured from decentralised, renewable or low carbon 
sources.”  
 
It is also noted that the new coalition government have recognised the need for 
‘security of supply’ and are developing policies to be contained in their soon-to-
be-issued ‘National Planning Statement’ to cover this area.  It is expected that 
this document will contain specific reference to reserve power generation such as 
the applicant’s. 
 

PPS 22 
Section 2.6 of the Guidance to Planning Policy Statement 22 (PPS 22) states 
that “PPS 22 makes clear that the environmental, economic and social 
benefits of any proposed scheme should be considered in determining the 
application”. Section 2.7 includes “reducing carbon emissions” as an 
environmental benefit. However, it is the responsibility of the developer to 
make these calculations.Please see below for a calculation on carbon 
emission reduction. 
 
The Coalition – Our Program For Government  - Energy  
 
• We will reform energy markets to deliver security of supply and investment 
in low carbon energy, and ensure fair competition including a review of the role of 
Ofgem.  
• We will instruct Ofgem to establish a security guarantee of energy 
supplies.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
3 Carbon savings 

 
The council is committed to saving carbon and using Best Available 
Technology. The proposed STOR generation reduces carbon emissions 
because without STOR reserve power there will either be no wind power or 
there will be power cuts. To this extent without reserve power the carbon 
saving offered by wind power would not be realisable. 
 
Wind is inherently unpredictable and if it is too weak or too strong then there 
is no output. Wind speeds need to rise to around 14 metres per second before 
a wind turbine hits its output capacity and at over 26 metres per second or so 
it will cut out.7  
 
Moreover, the times of greatest demand are during cold winter days when 
wind speeds are usually slow. Analysis by National Grid of the five hours of 
peak electricity demand over each of the past 25 years shows that wind 
speeds were usually very low at times of most demand on the network.8  
 
It is often said that wind turbines need fossil-powered stations to cover for 
them. To some extent that is true, but the National Grid are highly skilled at 
predicting both demand and generation capacity. It is only during the peak 
times at certain times of day or in the event of a generation failure that reserve 
power is needed - around 100 hours per year. If the weather forecasting is 
accurate, allowing National Grid time to prepare for intermittencies in wind, 
then only one megawatt of STOR is required to enable each ten megawatts of 
wind capacity. 
 
Given current levels of accuracy in wind prediction and  using National Grid’s 
forecast data for the extra STOR required to cover for the proposed increase 
in wind energy we can calculate that for every 77megawatt hours of wind 
energy generated STOR providers will be called up for one hour on average. 
Put another way, 1.3% of the energy produced by wind turbines must be 
provided by a STOR generator such as Green Frog Power’s to ensure that 
there is an acceptable continuity of supply and the lights to not go off from 
time to time !9 
 
 
Carbon saving  
 
Calculating the carbon saving of STOR is not difficult. The carbon saving from 
wind-generated power is given as being 0.43 tonnes of carbon per MWh while 
it is generating. That does not include the necessary STOR diesel–based 
generation of 1.3%.10  

                                                 
7
 For a typical wind turbine power curve see: National Grid: Operating the Electricity Transmission 

Systems in 2020; p.16. June 2009. Or any turbine manufacturer’s website. 
8
 See: National Grid: Operating the Electricity Transmission Systems in 2020; p.35. June 2009 
9
 See: National Grid: Operating the Electricity Transmission Systems in 2020; p.29;32. June 2009 
10
 RenewableUK: Calculations for wind energy statistics 



 
It can easily be seen that when the carbon savings from wind and the 
relatively tiny carbon output of the diesel engine are put together, the total 
saving is almost the same as for intermittent wind: the carbon savings from 
Green Frog Power’s engines are 0.42 tonnes per MW hour when seen as an 
enabling part of wind energy output.  This power can be viewed in the same 
manner as the small amount of power that wind turbines consume from the 
Grid to run monitoring security and telecoms functions essential for their 
operation.  Whist remote from the source, a turbine’s reserve power is just as 
essential to its successful operation.11 
 
 
 
Best Available Technology 
 
When called upon by the National Grid STOR providers such as Green Frog 
MUST be on line and able to deliver power within a few minutes of receiving 
an instruction.  This requirement restricts the possible types of generating 
equipment that can be used.  
 
Aside from coal, much of current STOR capacity is provided by turbine 
engines burning heavy fuel oil. These are extremely inefficient with very poor 
emissions, so that like coal they are being closed down by the Large 
Combustion Plant Directive (LCPD). Another major source of existing STOR 
capacity is open-cycle gas turbines, which burn gasoil (a heavy diesel) in what 
is effectively (and sometimes in actual practice) a jet engine. These are 25% 
efficient, meaning they convert 25% of the energy generated by burning fuel 
into electricity.  
 
Green Frog Power’s engines are more than 41% efficient. They are high-
technology reciprocating engines. Although used worldwide for power 
generation they have not been widely used in the UK because power has 
traditionally been in the hands of the giant generating companies, who have 
preferred to build a single 1,000-megawatt turbine than set up a number of 
more efficient plants where the power is actually needed. 
 
Transmission costs are pricy for generators and wasteful of energy. A large 
proportion of the nation’s electricity is lost in power lines – up to 14% of the 
power generated is lost in this manner. Green Frog Power builds stations 
close to the end user at the substation, which is only possible because of the 
small scale of its generators.  This saving makes the generating system on a 
like-for-like basis over 47% efficient.  Due to the infrequency of generation 

                                                 
11
 A diesel generator set, being the best available technology for STOR, produces 0.4 tonnes of carbon 

dioxide per megawatt hour. So the total emissions on average to enable 100MW of uninterrupted 

supply of wind will be 1.3% x 100MW x 0.4 tonnes or 0.52 tonnes of carbon dioxide per hour.  

Of course the 100MW of wind power generated is saving 0.43 tonnes per MWh for the other 98.7% of 

the time, or just under 43 tonnes per hour in total. Subtracting the carbon dioxide emitted by the STOR 

generation gives a saving of 42.5 tonnes. So the carbon saving from the engine’s use is more than 0.42 

tonnes per MW hour of generation and fractionally less than the wind it backs up. 

 



and the intermittency of call up it is not practical to harvest the heat from the 
engines, which are only running for 100 hours per annum. 
 
Gas, the cleanest fossil fuel, traditionally cannot be used for STOR because 
the expense of building a top-quality combined-cycle plant has not allowed 
any headroom in the generating capacity to go on standby. The most modern 
gas stations can have headroom for standby but the gas-supply system does 
not allow for it: having a gas pipe with a capacity that is only rarely used is 
prohibitively expensive in the UK. 
 
That means the Best Available Technology in this application is the engines 
used by Green Frog Power, and other similar companies that are at the 
forefront of the new STOR supply. 
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CHAPTER  3 
 

Heat and Distributed  
Generation 
 

Most of the UK’s electricity and more than two 

thirds of the UK’s gas is supplied through a large 

nationwide grid. This centralised system has kept 

down costs through economies of scale and 

provided secure, cost-effective delivery of energy 

directly to our homes and businesses. As we seek 

to reduce the carbon emissions from the electricity 

and heat we use, it is increasingly clear that 

technological developments are opening up the 

possibility of a more decentralised low carbon 

energy system with local energy supply, ranging 

from household to community-scale, which could 

play an important part  
in  our  strategy. 

 
3.1 Electricity and heat can be generated locally from renewable 

sources, making valuable carbon savings. Losses incurred in 

transmitting centrally-generated electricity to the point of use can be 

significantly reduced. The costs of transporting heat mean that many 

of the options for generating heat renewably have to be local. And 

even where fossil fuels are used, Combined Heat and Power (CHP) 

can, in the right setting, ensure that these fuels are used more 

efficiently by capturing and using heat and generating electricity in a 

single process. A more community-based energy system would also 

lead to greater individual awareness of energy and its implications for 

carbon emissions, driving a change in social attitudes and, in turn, 

greater energy efficiency
63
. The importance of Distributed Energy 

(DE), and the need for further action was recognised by the Trade and 

Industry Committee in its recent report
64
.  

   
3.2 This  chapter:  

 
• sets out the potential benefits of more power and heat being 

produced locally;  

• describes  what  the  Government  is  already  doing  to  realise  this  potential;  

• sets out the work we are doing to determine a strategy for 

decarbonising heat;  

• summarises the key proposals from the joint DTI/Ofgem 

Review of Distributed Generation; and  



• describes how regional and local activity can help drive 

progress towards more locally-produced heat and power.  
 

63Research  by  the  Sustainable  Development  Commission  and  the  National  Consumer  Council  shows  that  
 

 people  moving  into  homes  with  built-in  renewable  energy  technologies  report  far  greater  awareness  
 

 of  what  they  can  do  to  reduce  their  climate  impact,  and  their  energy  use.  Sustainable  Consumption  
 

 Roundtable,  May  2006:  I Will  If You Will  –  http://www.ncc.org.uk/responsibleconsumption/iwill-summary.pdf  
 

64House  of  Commons Trade  and  Industry  Select  Committee:  Local  Energy  – Turning  Customers  Into 
83   Producers  First  Report  of  Session  2006-7.  

   



 
 

3.3 These measures will help to provide a basis on which decentralised energy 
can continue to grow alongside investment in the existing, predominantly 
centralised system.  

 

3.4 The Devolved Administrations have various responsibilities in relation to the 
matters set out in this chapter. In line with the devolution settlements in Scotland, 

Wales and Northern Ireland, all proposals in this chapter which touch on devolved 

matters will be taken forward in accordance with the principles set out in the 

Memorandum of Understanding.  
 

Distributed Energy (DE): the potential 
 

3.5 The distributed generation of electricity and production of heat are 

collectively referred to as distributed energy. DE is not all low carbon. However, 

in this chapter we use the term DE to cover energy that is both local and low 

carbon. In practice this means some renewable energy, and CHP. DE currently 

accounts for less than 10% of UK energy supply. The Government wants to 

provide opportunities for DE to grow by removing barriers and putting the right 

incentives in place to promote DE where it proves to be cost-effective. 
 

 
FIGURE  3.1  CURRENT  CAPACITY  OF  CHP  AND  RENEWABLE  GENERATION 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Source:  DTI,  DUKES  2006  
Note: Data is not separately collected for Distributed Generation, so this chart covers all CHP and renewable generation. 
In practice some of the CHP will be connected to the transmission network and some of the renewable generation 
(particularly wind) will generate electricity that is not used locally. 

 
3.6 In many circumstances, heat and power sourced from DE technologies are more 

expensive than from the national gas and electricity networks. But, as the value of 

carbon is increasingly factored in to energy generation costs, and some of the DE 

technologies become more established, DE’s relative costs are expected to improve. 
 

 
3.7 We worked with WADE

65
 to model the costs and benefits to the UK of a greater 

take-up of Distributed Generation (DG)
66
 technologies over the coming twenty years. 

Modelling of this type is subject to considerable uncertainty. 
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65The  World  Alliance  for  Decentralized  Energy. 

 

66A  definition  of  DG  is  provided  in  paragraph  3.46  
  



It is necessary to develop possible scenarios for the likely future take-up of the 

different DG technologies and to project costs for each of these technologies over time. 

On the basis of the scenarios that we have modelled, the relative costs of DG depend 

upon the balance of a number of factors. On the one hand, fuel costs and carbon 

emissions are typically lower with an increased penetration of DG. However, CHP is 

an important component of any feasible DG scenario and offers only limited reductions 

in fuel use and carbon emissions relative to the most modern gas-fired generation. On 

the other hand, plant capital costs are typically lower for centralised generation. It is 

generally believed that transmission and distribution infrastructure costs would be 

lower with increased DG. However, the location-specific nature of these costs means 

that it has not been possible to model this effectively. 
 

 
3.8 Overall our findings suggest that the costs to the UK of some DG technologies 

may be competitive with the costs of centralised technologies, but that overall 

system costs are likely to be lower if we retain a framework where DG is a 

complement rather than an alternative to centralised generation. However, this work 

is only a starting point and cannot give conclusive results about the relative costs of 

DG. We will carry out further analysis that incorporates the heat and electricity 

aspects of a decentralised energy system. Such a model is required to enable more 

robust conclusions about the relative costs of DG to be drawn.  
 

 

3.9 The market is best placed to decide which technologies are most effective in 
supplying the UK’s energy whilst also meeting our carbon reduction goals. It is for the 
Government to ensure that the opportunities  
 
for DE are opened up so that it is a viable option for the market to consider. DE is 
the current main option for increasing the use of renewables for   
heat generation.  

 

3.10 Our policies on DE will also play a part in the UK’s contribution to the EU’s 

climate change and energy policy. In March 2007, the European Council committed 

the EU to a binding target of reducing greenhouse gas emissions by 20% by 2020 and 

by 30% in the context of international action. The agreement commits the EU, 

amongst other things, to a binding target of a 20% share of renewable energies in 

overall EU consumption by 2020. This applies to heat and electricity, where DE has a 

key role to play, as well as transport. The Commission has been asked to bring forward 

detailed proposals for each Member State’s contribution to the overall EU renewables 

target. After a decision has been reached, and each Member State has agreed its 

contribution, we will bring forward appropriate policies to deliver the UK’s share.  
 

 

3.11 Whilst DE has the potential to reduce carbon emissions, and help security of 

energy supplies by diversifying the UK’s sources of energy, significant growth of 

DE supply would represent a considerable change from the status quo. The current 

market and regulatory structures have been designed primarily to meet the needs of 

large, transmission-connected generators. There are some technical constraints on 

making DE compatible with the grid, as well as planning issues and other barriers 

such as upfront costs, and a lack of information about the possibilities available.  
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TABLE  3.1:  EXAMPLES  OF  LOW  CARBON  DISTRIBUTED  ENERGY TECHNOLOGIES 
 
 

Technology Description Commentary 

Total  DG All  generating  technologies The  Energy  Networks 
 connected  to  distribution Association  (ENA)  reports 
 systems the  total  generating  capacity 
  connected  to  distribution 
  networks

67
. At  the  end  of 

  2006  the  total  was  12.7GW. 
  However,  this  does  include 
  conventional  generators 
  (e.g.  small  Combined  Cycle 
  Gas Turbines  (CCGTs)  as 
  well  as  renewable 
  generation 

 Distributed  Heat Technologies 

Solar  water  heating Uses  the  heat  of  the  sun The  DTI’s  Microgeneration 
 to  produce  hot  water Strategy

68
   reported  almost 

  80,000  UK  installations 

Heat  pumps Uses  the  warmth  stored  in The  Microgeneration 
 the  ground  or  air,  via  a Strategy  reported  over  500 
 cycle  similar  to  that  used UK  installations 
 in  refrigerators,  to  heat  

 water  for  space  heating  

Biomass Small-scale  biomass The  Microgeneration 
 installations  from  ~10kW Strategy  reported  some 
 to  ~2MW  that  provide 150  pellet  boiler 
 space  and  water  heating installations  –  likely  to  be  a 
 by  combustion  of  wood, conservative  figure 
 energy  crops  or  waste  

Distributed  Electricity  Generation Technologies 

Solar  Photovoltaics Panels,  often  roof- The  Microgeneration 
(PV) mounted,  generate Strategy  reported  some 
 electricity  from  daylight 1300  UK  installations 
 (not  just  direct  sunlight)  

Wind Large  wind  turbines  that The  BWEA
69
   reports  140 

 convert  wind  energy operational  projects 
 directly  to  electricity (onshore  and  offshore) 
  having  a  total  capacity  of 
  2065MW 

 
 

 
 67  http://www.energynetworks.org/spring/engineering/pdfs/DGSG/Connection_Activity_DNOs_Dec2006.pdf 

 

86 
68  http://www.dti.gov.uk/energy/sources/sustainable/microgeneration/strategy/page27594.html 

 

69  http://www.bwea.com/ukwed/index.asp 
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Micro-wind  (<100kW) Small  wind  turbines It  is  estimated
70
   that  there 

 generate  electricity  –  can are  over  20,000  small  wind 
 now  be  roof-mounted  as turbines  with  a  total 
 well  as  attached  to  tall capacity  of  7MW 
 masts  

Micro-hydro Devices  that  capture  the The  Microgeneration 
 power  of  flowing  water Strategy  reported  some 
 and  convert  it  to  electricity 90  installations 

Biomass  /waste Installations  range  from DUKES  2006  reports  that 
 landfill  gas  generation total capacity is approaching 
 stations  to  large  power 1400MW.  See  Biomass 
 only  facilities  approaching Strategy  for  map  of 
 40MW installations 

 Combined  Heat  &  Power Technologies 

Biomass  /waste Installations  range  from See  Biomass  Strategy  for 
 100kW  biomass  CHP  to  ~ map  of  installations 
 85MWth/20MWe  

Micro-CHP,  and  CHP Small  devices,  usually  gas- DUKES  2006  reports  1263 
up  to  1MWe fired,  that  produce installations  having  a 
 electricity  and  capture  the combined  capacity  of  206 
 waste  heat  produced  as  a MWe 
 by-product.  CHP  used  on  

 this  scale  tends  to  be  for  

 heat  and  power  for  a  

 single  house  or  on  a  

 community  or  commercial  

 scale  (i.e.  a  housing  

 estate,  or  office  block)  

CHP  from  1MWe  – CHP  on  this  scale  tends  to DUKES  2006  reports  196 
10MWe be  large  community installations  having  a 
 projects  or  small  industrial combined  capacity  of  771 
 applications MWe 

CHP  over  10MWe CHP  on  this  scale  tends  to DUKES  2006  reports  75 
 be  large  gas-turbine installations  having  a 
 industrial  applications  that combined  capacity  of  4814 
 require  a  substantial  heat MWe 
 load  on  a  continuous  basis  

 
 
 
 
 
 
 
 
 
 

70  By  AEA  Energy  and  Environment:  see  http://www.restats.org.uk 87
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3.12 The DE challenge is therefore to make sure that new market opportunities are 
identified, that the market and regulatory environment is “user-friendly” for smaller 

participants, that potential barriers are identified and addressed, and that genuine 

market failures are resolved.  

 

3.13 The Foresight Sustainable Energy Management and the Built Environment 

project, also referred to in chapter 2, will consider the long-term impacts of more 

decentralised ways of generating low carbon heat and electricity, and their interaction 

with current energy systems. This will include looking at the long-term potential and 

challenges of distributed generation, and its role and relationship with centralised 

generation. The work will examine the critical uncertainties, map possible future 

directions and test the policy implications, and will report in summer 2008.  
 

 

3.14 There are a number of measures we can take in the short-term, as well as a 
range of existing policies, which will help support the take up of DE. The energy 

efficiency policies set out in chapter 2 will also drive investment in DE as, 

increasingly, take-up of the most cost-effective energy saving measures, such as 

insulation, will have been exhausted.  
 
 

Existing and recent Government measures 
 

3.15   Existing  policies  which  will  stimulate  the  take-up  of  DE  include  particularly:  
• the  zero  carbon  new  homes  policy;   
• support  for  renewables,  microgeneration  and  CHP;  and   
• public  sector  leadership.  

 
Zero carbon new homes  
a. The Government’s drive towards zero carbon homes will increase demand for 

DE. In Building a Greener Future
71
 the Government proposed that all new 

homes in England should be zero carbon from 2016. A firm decision on this 

timetable will be announced later this year. By 2016, if we meet our housing 

supply ambitions, there will be an additional 200,000 homes every year, the 

majority of which will be newly-built, zero carbon homes. This will include 

homes which will use DE sources of energy. Support  for  renewables,  

microgeneration  and  CHP 

b.  Government  has  also  taken  a  number  of  steps  to  promote  some  of  the 

specific DE technologies. The  proposed  changes  to  the  Renewables 

Obligation,  set  out  in  chapter  5,  will  boost  support  for  renewable  

Combined Heat  and  Power  (CHP),  including  the  recovery  of  energy  from  

waste  and some  types  of  microgeneration  technologies.  Defra’s Waste  

Strategy, published  in  May  2007,  sets  out  our  broader  policy  on  

improving  the recovery  of  energy  from  waste,  which  will  also  boost  DE 

c.  A  number  of  incentives  are  available  for  people  looking  to  invest  in 
microgeneration  technologies  for  their  home,  school,  community,  or  

business. They  are  available  under: 

 

88 
71  http://www.communities.gov.uk/pub/173/ 

 

BuildingaGreenerFutureTowardsZeroCarbonDevelopment_id1505173.pdf  
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• Warm Front Programme (and its equivalents in the Devolved Administrations); 

• Low  Carbon  Buildings  Programme;  and   
• Enhanced Capital Allowance Scheme.  

 
3.19 The Low Carbon Buildings Programme will provide £86 million of 

grant funding for microgeneration installations in homes, communities, 

public and private sectors to 2009. This includes the additional £6 million
72
 

announced by the Chancellor in Budget 07 to fund householder installations 

only as a final tranche of funding for Phase One of the programme. 

Following this new funding and the high demand for the householder stream 

of the programme we have redesigned it – details can be found at 

www.lowcarbonbuildings.co.uk  

 

3.20 Fiscal incentives are also important. A reduced VAT level of 5% is 

applicable to the installation of most microgeneration technologies. The list of 

applicable technologies was lengthened with the addition of ground-source 

heat pumps, air-source heat pumps and micro-CHP in the 2004 and 2005 

Budgets. As announced in the December 2006 Pre-Budget Report, legislation 

in the Finance Bill 2007 will ensure that, where private householders install 

microgeneration technology in their home for the purpose of generating power 

for their personal use, any payments they receive from the sale of surplus 

power or Renewable Obligation Certificates to an energy company are not 

subject to income tax.  
 

3.21 CHP benefits from a range of existing policies, including exemption 

from the Climate Change Levy and Business Rates. In addition, incentives for 

CHP have been improved by fully rewarding its carbon saving in the EU 

Emissions Trading Scheme (ETS) Phase II, which begins on 1 January 2008.  

 

Public sector leadership  
3.22 The public sector has a role to play in promoting DE. The 

Government has committed to carbon emission reduction targets
73
 and its 

office estate becoming carbon-neutral by 2012. We will publish a report on 

ways in which local authorities can contribute to our climate change 

objectives, including by increasing levels of DE, by August 2007.  

 

3.23 The Carbon Trust has allocated £10 million to Partnership for 

Renewables which provides support for public sector organisations wanting to 

invest in DE. It plans to have 500MW of renewable energy projects, primarily 

3-5MW wind turbine projects, constructed or under development within the 

next five years by attracting private sector investment of up to half a billion 

pounds.
74
  

 

Heat  
 

3.24   Decarbonising  heat,  by  more  DE  and  other  means,  is  important  as  heat  
 

accounts  for  around  47%  of  the  UK’s  total  carbon  emissions  (including  
 

emissions  from  electrical  heating)  –  equivalent  to  71  million  tonnes  of  carbon  
 

(MtC)  in  2005.
75
   Generating  heat  uses  around  half  of  the  UK’s  total  energy  

 

consumption  by  end-use.  Nearly  three  quarters  of  that  energy  is  used  for  
 

72 This  £6  million  takes  the  total  level  of  funding  available  to  householders  to  £18  million.  
 

73  Commitments  announced  in  June  2006  (and  repeated  in  the  March  2006  Sustainable  Procurement Action  
 

Plan)  aim  to  reduce  carbon  emissions  from  Government  offices  by  30%  by  2020,  relative  to  1999/2000  
 

levels.  
 

74  www.carbontrust.co.uk/commercial/enterprises/pfr.htm 
89  

75  UK  NAEI  (2005).  
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space and water heating, primarily in the domestic sector and to a lesser extent in the 

commercial and public sectors. The remainder is used by industry as an input to a wide 

range of processes; a small proportion is also used for cooking. The vast majority of 

heat demand in the domestic, commercial and public sectors is met by gas supplied 

through the gas distribution network;
76
 industry tends to use a mix of heating fuels. Gas 

can be converted to useful heat at over 90% efficiency in modern condensing boilers. 
 

 
FIGURE  3.3  CARBON  DIOXIDE  EMISSIONS  BY  SECTOR,  2005 

 
 
 

6%  
 

19% 28% 
 

  

 Transport 
 

 Heat 
 

47% Electricity 
 

 Other 
 

 
 

Source:  Defra  
Note 1: Heat emissions comprise 35% direct emissions from heat and 12% indirect 
emissions from electricity used to generate heat.  
Note 2: other emissions include those from non-fuel combustion, agricultural and 
industrial emissions which do not relate to heat and electricity. 

 
FIGURE 3.4 HOW HEAT FOR ENERGY IS USED 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Source:  DTI 

 
 
 
 
 
 
90 76  Some  77%  of  UK  homes  have  gas  central  heating  (2004  figures). 
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3.25   There are three options for reducing emissions from heating:  
• Reduce the absolute demand for heating by improving energy efficiency. The 

largest and most cost-effective carbon savings in the short-term will therefore 

come through improved energy efficiency, supported by the energy saving 

measures in chapter 2;   
• make  more  use  of  CHP,  which  is  covered  later  in  this  chapter;  and  
 
• Increase the proportion of heat generated through less carbon-intensive 

technologies (see detail below on renewable heat and biomass), including 
producing heat from low-carbon electricity.  

 
3.26 DE has the potential to reduce the carbon content of both electricity and heat. 
However, there are some key differences between heat and electricity which dictate 
different policy approaches. For example:  
• heat has to be produced relatively close to its point of use (in contrast with 

electricity which can travel great distances without substantial loss);  
 
• renewable heat technology currently requires a distributed approach, whereas 

large scale renewables are already an option for reducing the carbon content 
of electricity;   

• affordable  heat  is  a  critical  part  of  the  fuel  poverty  agenda;  and   
• electricity cannot easily be stored

77
  whilst heat can.  

 
3.27 Many current policies contribute to reducing carbon dioxide emissions from heat 

– for example the EU ETS, the Climate Change Levy, tax incentives for CHP and the 

Energy Efficiency Commitment
78
 (EEC) all contribute to reduced carbon emissions 

from heat. In addition, policies such as the Warm Front programme to tackle fuel 

poverty helps to reduce emissions. However, the Government recognises the value of 

considering the heat sector in a holistic and focussed way and exploring the scope for 

further reductions in carbon emissions from this sector. 
 

 
The Government will conduct further work into the policy options 

available to reduce the carbon impact of heat and its use in order to 
determine a strategy for heat. The work will look at the full range of 

policy options, including the range of existing policy mechanisms 

such as the EU ETS. 

 

RENEWABLE   HEAT 

 
3.28 Renewable heat is a potentially important means of reducing carbon emissions. 

The Government is committed, through the Climate Change and Sustainable Energy 

Act 2006, to promote the use of renewable heat. Renewable heat will also need to play 

its part in contributing to the UK’s share of the EU renewable energy targets. 

Renewable heat is already competitive in some circumstances and benefits from 

capital grant support; it is also incentivised through EU ETS, in some cases.
79 

 
 
 

 
77 While  electricity  storage  technologies  are  available,  costs  and  technical  constraints  mean  they  are  not  

 

widely  used.  Further  developments  may  make  storage  a  viable  power  system  option  in  the  future.  
 

78 The  new  name  for  EEC  Phase  3  will  be  the  Carbon  Emission  Reduction Target  (CERT)  
 

79  Capital  grant  support  for  renewable  heat  and  renewable  CHP  has  been  provided  through  the  DTI/Big  
 

Lottery  Fund  Bioenergy  Capital  Grants  Scheme  and  Clear  Skies  Initiative. There  is  currently  support 
91  available  through  the  Low  Carbon  Buildings  Programme,  and  a  new  round  of  the  Bioenergy  Capital  Grants  

  

Scheme,  funded  by  Defra,  has  recently  closed.  
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3.29 However, the renewable heat market has been slow to develop,
80
 and currently 

less than 1% of UK heat demand is supplied from renewable sources. A 2005 report 

by Future Energy Solutions
81
 said that, by 2010, 1.8% of UK heat demand – rising to 

5.7% by 2020 – could be produced from the range of renewable heat sources. The 

initial results of a draft Ernst & Young study, commissioned by DTI and Defra, 

indicate that renewable heat could provide significant carbon savings. They also find 

that various market failures exist, including the limited application and effectiveness 

of carbon pricing in this sector, which have slowed its development. This analysis is at 

a very early stage. The Government will continue to develop its thinking in this area.  
 

 

3.30 The Government-appointed Biomass Taskforce, in its October 2005 
report,

82
 indicated that the proportion of UK heat demand supplied from 

renewable sources could rise to 3% by 2010 and 7% by 2015, provided a range 

of barriers were addressed, including:   
•    The lack of  a  carbon  price;   
•    Low investor confidence;   
•    lack of awareness in the construction and supply sectors; and   
•    fragmented supply chains.  

 
3.31 In its response to the Biomass Task Force, the Government committed to 

producing a Biomass Strategy,
83
 which is published alongside this White Paper. It 

brings together current Government policies on biomass and is summarised in Box 3.1. 

It provides a coherent framework for the development of biomass. 
 
 
 

 

BOX  3.1  SUMMARY  OF THE  BIOMASS  STRATEGY 

 
The strategy identifies significant potential to increase the domestic supply of 

biomass, through the more efficient utilisation of agricultural land, unmanaged 

woodland and waste. Our analysis shows a hierarchy of use in terms of cost of 

carbon saving, with biomass heating as the most cost efficient use for energy. The 

Strategy is intended to realise a major expansion in the supply and use of biomass 

by:  
• providing targeted support in key areas such as expansion of energy crops and 
biomass heat installations, through direct grants and other measures such as 
the schools building programme;  

• sourcing an additional 1 million tonnes of wood from unmanaged 
woodlands;  

• increasing land used for production of perennial energy crops by some 
350,000 hectares;  

•    increasing  the  utilisation  of  organic  waste  materials;  and  
•    stimulating  technology  development. 

 
 
 
 
 

80 The main available renewable heat options are distributed: microgeneration (solar thermal, heat pumps) and 
biomass (still expensive on a small scale) for residential use, and larger biomass for commercial and industrial 
installations.  

81  http://www.dti.gov.uk/energy/sources/renewables/policy/renewable-heat/page15963.html 
82  http://www.defra.gov.uk/farm/crops/industrial/energy/biomass-taskforce/pdf/btf-finalreport.pdf 

92 83  http://www.defra.gov.uk/environment/climatechange/index.htm  

  

 

 
Department  of Trade  and  Industry    MEETING THE  ENERGY  CHALLENGE  



COMBINED   HEAT   AND   POWER   (CHP) 
 

3.32 CHP is a potentially carbon-efficient technology which captures the 

heat generated as a by-product in electricity generation. Typically the process 

is fired by fossil fuels, though biomass CHP is growing in importance. CHP 

installations vary in size from micro-CHP installations, an alternative to the 

domestic boiler, through community schemes generating heat for housing 

developments and office buildings, to industrial sites equal in size to a 

medium-sized power station.  
 

 

3.33 The carbon savings from generating electricity in CHP installations, 

and making use of the heat for either heating or cooling processes, depend on 

many site-specific factors, including the size of the scheme and the nature of 

its heat load. Indicative carbon efficiencies are illustrated in Table 3.2.  

 
TABLE 3.2: CARBON SAVINGS OFFERED BY GOOD QUALITY CHP

84
 RELATIVE TO 

THE SEPARATE PRODUCTION OF HEAT AND POWER FROM GAS
85 

 
Size  of up  to  1  MWe 1-50  MWe over  50  MWe 
installation    

Efficiency 18-30% 7-21% 10-23% 
savings    

 
 

 
3.34 The more consistent the demand for heat throughout the day, the 

more economic CHP can be. Hence the best sites for CHP are industrial sites 

in continual operation. Community-scale projects are most effective where a 

range of different heat and cooling demands (residential flats, office blocks, 

municipal buildings) are aggregated within the system to ensure broadly 

constant overall demand. However, the costs of generating electricity using 

CHP are often higher than for standard centralised generation, even though 

there is a financial return for the heat that can be sold.  

 

3.35 Therefore, in recognition of the carbon savings Good Quality CHP 
offers, Government has introduced a number of support measures to 
encourage development of such schemes, including:   

•    Exemption from the Climate Change Levy;   
•    Business Rates exemption;   
•    full  reward  for  the  carbon  saving  of  CHP  under  the  allocations  for  EU  ETS   

Phase  II,  which  will  inform  our  thinking  for  Phase  III;  
• Enhanced  Capital Allowances  for  power  stations  and  equipment;  and  
 
• Renewable Obligation Certificate (ROC) eligibility for the biomass element of 

fuel used in energy from waste plants that utilise CHP, as explained in chapter 5.  
 
 
 

 
84Good  Quality  CHP  denotes  those  schemes  that  meet  the  energy  efficiency  criteria  prescribed  by  the  UK’s  

 

 CHP  Quality Assurance  Programme  (CHPQA).  Such  schemes  are  entitled  to  certain  financial  benefits.  
 

 Further  information  on  the  programme  can  be  found  at  www.chpqa.com.  
 

85Source:  data  from  the  CHPQA  programme  on  a “best  available  technology”  basis. The  range  reflects  the  
 

 use  of  a  range  of  technology  types  at  the  margins  of  the  size  boundaries  and  the  use  of  alternative 
93   counterfactuals  for  the  efficiency  of  a  gas  plant.  
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3.36 In addition to these measures to make CHP more financially attractive, 

Government has taken steps to increase awareness of the opportunities for CHP 

amongst users of heat. Since the publication of the Energy Review Report, DTI has 

published revised guidance for power station developers which includes industrial heat 

maps. We will work to develop those heat maps with Regional Development Agencies 

(RDAs) and local authorities.  

 

3.37 Defra will work with local authorities on guidance to ensure that anyone 
replacing a mid-sized furnace as part of a boiler plant (over 400kW) is aware of the 

potential for CHP. In addition, the proposals announced here on export reward, market 

and licensing arrangements and connections will potentially improve the economics of 

CHP schemes.  
 
 

Microgeneration Strategy 
 

3.38   In March 2006, Government published the Microgeneration Strategy:  
Our Energy Challenge: Power from the People.

86
 It aims to create conditions under 

which microgeneration becomes a viable source of energy generation for homes, 

communities and businesses. Actions to address the constraints on the uptake of 

microgeneration are summarised below. 
 

Cost constraints  
3.39 The costs of installing microgeneration technologies are relatively high. The 

aim of the Government’s £86 million Low Carbon Buildings Programme, launched 

in 2006, is to demonstrate the potential of microgeneration technologies, and also 

stimulate the market by demonstrating their potential and providing grants to 

householders, public, not for profit and commercial organisations across the UK to 

cover installation cost. The aim of the programme is to drive up demand for 

microgeneration which in turn will lead to price reductions, making it more 

accessible across the board.  

 

3.40 Further  financial  incentives  include:   
• rewarding  the  export  of  excess  electricity,  as  discussed  later  in  this  chapter  

 
• benefits associated with Renewable Obligation Certificates (ROCs), Climate 

Change Renewables Levy Exemption Certificates (LECs) and Renewable Energy 

Guarantees of Origin (REGOs). Clear guidance outlining the benefits of each and 

explaining how to obtain these will be published shortly. A typical domestic 

microgenerator would generate renewable electricity with a ROC value of around 

£40 at current market prices. However, as the Renewable Obligation was designed 

to support large-scale renewable generation, it has been difficult for householders to 

access this value. The changes to the Renewable Obligation introduced  

 

in April  2007,  which  are  set  out  in  chapter  5,  are  designed  to  remedy  this.  
 
 
 
 
 
 
 
 

 
86  http://www.dti.gov.uk/energy/sources/sustainable/microgeneration/strategy/page27594.html 
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Technical  constraints  
3.41 We are addressing a number of technical constraints to make it easier 

for microgenerators to connect to the grid. The smallest
87
 microgenerators no 

longer need to obtain permission to connect to the network, and new wiring 

regulations will be published in January 2008 that will make it easier to 

connect microgenerators into existing electrical installations. DTI is working 

in partnership with Ofgem, energy supply companies and Distribution 

Network Operators (DNOs)
88
 to ensure that network and market systems are 

able to cope with growing demand for microgeneration.  

 

3.42 As discussed in chapter 2, smart metering is key to the overall 

development of the energy market and in particular allowing more 

sophisticated import and export tariffs to be introduced. It is important that 

smart meters interact intelligently with microgeneration.  

 
Regulatory  constraints/opportunities  

3.43 The Microgeneration Strategy highlighted the role of Planning and 

Building Regulations. We are using these policies to support 

microgeneration. For example, the Code for Sustainable Homes was 

published in December 2006 along with the consultation on the move 

towards all new homes being zero-carbon by 2016.  
 

 

3.44 We believe that the planning regime should be more supportive of 

microgeneration and, as a first step, we are committed to extending permitted 

development rights for householders which will mean that, under certain 

circumstances, planning permission would not be needed before installing 

microgeneration on a home.
89
 This change will take effect in   

autumn 2007. Government is also considering how a similar approach could be 
extended to other buildings, for example, relating to agricultural and other commercial 
uses.  

 
Development  of  the  microgeneration  industry  

 

3.45   As well as addressing these constraints, the Microgeneration Strategy aims  
 

to help development of microgeneration technologies, in the following ways:  
 

•    a  map  of  funding  available  for  microgeneration  R&D  has  been  published  on  
 

the  DTI  website  to  point  companies  to  major  funding  sources  in  the  UK
90
;  

 

•    a  route-map  of  all  technologies  is  being  developed  by  DTI  and  industry  to  
 

address  the  specific  challenges  faced  by  each  individual  technology;  
 

•    DTI  is  working  with  the  Sector  Skills  Councils  to  ensure  the  skills  base  
 

develops  to  support  the  levels  of  demand  in  manufacturing,  installing  and  
 

maintaining  microgeneration  technologies;  
 

•    the  Microgeneration  Strategy  recognises  the  importance  of  educating  
 

children  in  energy  efficiency  through  their  schools.  Schools  can  access  
 

funding  through  the  Low  Carbon  Buildings  Programme;  and  
 

•    working  with  industry  to  move  away  from  grants-based  funding  to  a  more  
 

sustainable  model.  
 

87 The  ENA’s  Engineering  Recommendation  G83/1  allows  this  approach  for  generators  up  to  16A/phase.  
 

This  approach  applies  up  to  a  total  generation  capacity  of  around  4kW  (micro-wind  turbines  and  domestic  
 

CHP  units  are  typically  1kW  devices).  
 

88 A  DNO  is  an  entity  licensed  to  distribute  electricity  through  cables  and  has  a  duty  to  provide  connections  
 

to  premises.  
 

89  http://www.communities.gov.uk/index.asp?id=1508888. The  Communities  and  Local  Government  
 

consultation  period  closes  on  27  June  2007. 
95 

90  http://www.dti.gov.uk/energy/sources/sustainable/microgeneration/strategy/implementation/page36314.html  

  

 
Heat and Distributed Generation 



Distributed Generation (DG) Review 
 

3.46 Beyond this range of existing measures, the Energy Review Report in July 

2006 announced a joint DTI/Ofgem Review of the specific barriers to DG (including 

CHP). DG refers specifically to those decentralised technologies which generate 

electricity, and are connected to the distribution grid, as well as transmission-

connected CHP
91
. The full DG Review Report is published separately alongside this 

White Paper
92
.  

 

3.47 The UK energy market was established to meet the needs of large centralised 
generation. Aspects of the system disadvantage smaller players, such as distributed 
generators, particularly those involved in community   
generation projects. The system was also generally designed for one-way flow of 

electricity from large power stations, through the high-voltage transmission grid and 

into distribution networks across the country, rather than the sharing of electricity 

around sites within a distributed, more community-based network. 
 

 
3.48 Some decentralised technologies (such as wind and solar) generate electricity 

intermittently, whilst CHP schemes primarily respond to the demand for heat 

rather than electricity. Consequently, the output of distributed generators often 

does not exactly match the electricity demand profile of particular consumers. As 

electricity cannot easily be stored, DG therefore requires the ability to both import 

from and export to the distribution network. 
 

 
3.49 We consulted widely as part of the review. Key barriers to DG, identified by 
interested parties, were:  
• Cost – DG technologies tend to have relatively high capital costs, being largely 

non-mass produced. The rewards for exporting excess electricity produced by 

distributed generators are seen as small and difficult to access. More generally, 

the true cost of carbon is not yet fully reflected in the price of electricity, which 

disadvantages lower carbon technologies.  
• Lack of reliable information – there was a low awareness of DG options 

amongst potential consumers; grants and rewards such as ROCs were perceived 

as being hard to access; and the lack of a comprehensive accreditation scheme for 

suppliers and installers put people off untried technologies. 

 
• Electricity industry issues – due to the nature of the existing network structure, 

it could be hard for small generators to connect to the centralised system, and the 

DNOs did not approach the connection of distributed generators in a sufficiently 

positive way. The cost to suppliers of rewarding small generators for exporting 

their excess electricity was a further disincentive to the industry. 

 
• Regulatory barriers – the difficulties of getting planning permission for DG 

technologies was raised, especially in the context of community developments and 

new housing, where the associated costs and delays acted as a disincentive. 
 
 
 
 

91 Most centrally-generated electricity is transported via the high-voltage transmission grid, only stepping down onto 
the lower voltage distribution grid to complete its journey from the power station to the customer. Transmission-
connected CHP is included because the heat will be used locally. 

92  http://www.dti.gov.uk/energy/whitepaper 
96 
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3.50 In the context of Government’s overall energy policy goals, we believe that 
any action to address these barriers should:  
• stimulate take up of cost-effective, low-carbon forms of distributed 

generation;  
 
• provide a means of enabling distributed generators to realise a reasonable 

economic value from their schemes;  
 
• Reduce complexity involved in setting up as a distributed generator. 

Requirements on these smaller players should be proportionate to their size and 
the use they make of the wider public network; and  

 
• Encourage, where possible, further development of DG within the licensed 

framework, rather than outside of it.  

 
3.51 In light of these principles, the Government proposes a four-point 
package of measures as set out below. 

 

Improving information and awareness 

 
3.52 There is a lack of comprehensive and user-friendly information on 

DE. Some help (including from Government) is available to support 

householders, local authorities and developers to implement DE solutions, 

but the information is patchy or located in a variety of places. In some cases 

the required information does not exist.  

 

3.53 Chapter 2 sets out the Government’s strategy for getting citizens 

more engaged in combating climate change and advising them on how to 

reduce their carbon footprint. Defra launched a communications campaign in 

April to promote their “Act on CO2” brand, including a CO2 calculator. A key 

aim of this campaign is to encourage behaviour change and get the general 

public to take steps to reduce their carbon emissions.  

 

3.54 As part of this, we intend to improve the provision of information 
and advice on DE, including:   

•     providing information about different technologies and how they work in  
The household, alongside the advice to households on energy efficiency set out in 
chapter 2;  

• ensuring the availability of guidance on the potential benefits of microgeneration 
including how to maximise the financial benefits (grants, access to ROCs, export 
reward); and  

 
• providing information for local authorities and developers on how to use DE to 

help achieve their emission reduction goals, including the role of planning policy, 

information on specific technologies, the role of Energy Service Companies and 

other financing options. We are considering how we could improve the advice and 

support available to the Core Cities and Local Authorities to help them deliver key 

opportunities for carbon abatement, including DE and innovative programmes of 

support for householders. DTI, Defra and CLG will jointly publish a report by 

August 2007 to help local authorities
93
 meet our climate change objectives 

including by increasing levels of microgeneration and DE.  
 
 
 

 
93  Local  authorities  in  England  and Wales  will  be  under  a  statutory  duty  to  have  regard  to  this  report  in 

97 

exercising  their  functions.  
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3.55 In addition to the provision of information we will improve confidence by 

introducing a microgeneration certification scheme covering products, installers and 

manufacturers. This will provide consumers with independent certification of 

microgeneration products and services, and a route for complaints. A pilot scheme
94
 

covering product installation, and a Code of Practice, opened for the transition phase 

in May 2007, building on the existing Clear Skies and Solar PV accreditation schemes. 

It will be supported by DTI initially, with the objective of the industry taking the 

responsibility for it in due course. 
 

 
We will ensure that this improved information on DE provides a 
comprehensive picture of all the options, costs and benefits to help 
accelerate the take up of DE. We will keep under review the need for 
further measures. 

 
 

More flexible market and licensing arrangements 
 

3.56 Licences are required for the generation, distribution and supply of electricity,
95
 

though in some circumstances exemptions are applicable
96
. Licensed parties have to 

comply with a range of licence conditions to ensure, amongst other things, the safe 

distribution and supply of electricity, and to provide consumer protection. Licences 

also require the licensee to be a party to relevant industry codes, which are technically 

complex and therefore require significant expert resource to understand and comply 

with; the kind of resource that the smaller distributed generators do not have.  
 

 

3.57 The wholesale electricity market was established around a centralised model. 

Therefore, the complexities and associated costs facing small generators in fully 

participating in this market, and the obligations that suppliers have to meet to trade 

across public networks, are significant discouragements to DG. Those that have 

established DG schemes have reported that success has come from finding solutions in 

spite of the system, rather than because of it.  
 

 

3.58 For example, the Woking Borough Council DG scheme uses a private network, 

making full use of the licensing exemptions framework, to avoid the costs and 

complexities. Exemptions take enforcement of issues related to consumer choice, 

protection and safety largely outside of the remit of the regulator; on a small scale this 

has minimal impact on the market. However, in the future, as we hope to move 

towards increased levels of DG across the country, Government is committed to 

improving the market opportunities so that DG can flourish inside the licensed 

framework.  
 
 
 

 
94 http://www.ukmicrogeneration.org.uk  

 
95 Apart from transmission connected CHP schemes, for the majority of DG schemes transmission licences are not 

applicable.  
 

96 The Electricity (Class Exemptions from the Requirement for a Licence) Order 2001 provides for those that generate, 
distribute or supply specified, smaller amounts of electricity to remain exempt from the need to be licensed. Most DG 
schemes fall inside the exemption limits for generation. Such an unlicensed generator who supplies up to 5MW in 
aggregate, of which no more than 2.5MW is supplied to domestic consumers, can supply electricity across public 
networks, therefore making use of both the generation and  supply  exemptions  framework  

98 
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3.59 Ofgem has proposed fundamental simplifications to the existing supply licence, 

and implementation of the modified licence is planned for June 2007 this year. It will 

contain half the number of standard conditions and will set out simpler, clearer 

obligations. It will retain only those obligations necessary for the energy market to 

function properly and to protect the interests of customers, especially those who are 

vulnerable. However, there is a requirement for a broader review of industry 

arrangements, including those relating to energy trading, to facilitate DG. 
 

 
To address these barriers DTI and Ofgem will consult later in 2007 on options 

for more flexible market and licensing arrangements for distributed low-

carbon electricity within the licensed framework, to be implemented by the 

end of 2008. 

 
3.60 One important future model for delivering DG is the Energy Services Company 

(ESCo). The Government will be taking forward further work to examine the 

potential role of ESCos and ways in which we can support their development. Box 

3.2 explains the concept and summarises current government action in this area. 
 
 
 
 
 

BOX  3.2  ENERGY  SERVICE  COMPANIES  (ESCOS) 

 
An ESCo is a company that provides a customer with energy supply solutions 

(such as heating and lighting) rather than simply gas and electricity. An ESCo 

could provide a customer with a combination of energy-saving advice and 

equipment, renewable generation, planned maintenance, fuel and finance. 

Government recognises that ESCos offer a useful model for market delivery of its 

energy objectives, as they can bring together different areas of expertise, skills and 

investment to facilitate the cost-effective development and implementation of 

distributed energy systems. 
 

 
Government’s role in providing the framework to enable ESCos to develop 
involves:  
• providing the right incentives through the development of efficient 

energy and carbon markets;  
 
• removing barriers, such as addressing poor quality information on energy 

consumption through improved billing and metering. Ofgem has proposed the 

removal of the 28-day rule as part of its Supply Licence Review, and this has 

already been subject to extensive consultation. This Review will enable 

suppliers and consumers to reach longer-term agreements and facilitate the 

energy services approach;  
 
• addressing lack of awareness and expertise by providing information and 

encouraging the sharing of experience among public sector, utility, corporate 
and financial stakeholders;  

 
• overcoming risk and uncertainty by setting a standard framework for 

processes (such as contracts) and facilitating accreditation; and  
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BOX 3.2 continued 

 
• Ensuring competitive market conditions by making it easier for new 
market entrants while maintaining service standards.  

 
Following the commitment in the Local Government White Paper, we will 

continue to work with the Core Cities to identify opportunities for low-carbon 

energy services, where developing a relationship with an ESCo could lead to 

better delivery of carbon emissions reduction. We will also work with the British 

Council of Shopping Centres to take forward the option of DG in new shopping 

centre developments. 
 
 
 

 

Clearer export rewards for smaller generators 
 

3.61 Many distributed generators produce more electricity than they need. This 
excess electricity can be sold (“exported”) to suppliers in order to earn some extra 

income for the generator and supply a small amount of electricity to the system.  
 

 

3.62 Suppliers are not currently required to make an offer for exported 
electricity. Most suppliers do now offer tariffs, but few of these tariffs are widely 

advertised and the terms vary considerably between suppliers. This makes it 

difficult for customers to determine which tariff will best meet their 

circumstances.  

 

3.63 The tariffs available generally offer a lower price for exported electricity than 

the retail price for imported electricity. This reflects the expected difference between 

wholesale and retail price in any market, including the cost of transporting the 

exported electricity to a customer and the transaction costs for the supplier. In many 

situations where traded volumes are small it is, in fact, uneconomic (at present) for 

suppliers to purchase this electricity.  

 

3.64 Transparency of prices offered by each supplier for exported electricity   
in a simple and easy to understand format is the first step to addressing this barrier. 

 

 
All six major energy suppliers have now committed to publishing easily 
accessible export tariffs. 

 
3.65 There are a number of technical changes that would help suppliers to cut their 

administration costs, thus making it more cost-effective to offer a tariff for exported 

electricity. We welcome the engagement of industry thus far on these changes, and will 

continue to work with them to progress this work. 
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3.66 We will keep under review whether it is necessary to use the powers granted 

under The Climate Change and Sustainable Energy Act 2006,
97
 which allows 

Government, from August 2007, to vary supply licences to require suppliers to offer to 

acquire electricity exported by their customers. Our decision will be informed by 

Ofgem’s work, announced in Budget 2007, to examine how green homes could 

benefit more from prices paid for electricity exported to the network, and how the 

market for rewarding microgenerators develops. 
 
 

Facilitating connections for distributed generators 
 

3.67 Distributed generators can range in size from a few KW to 100 MW 

or sometimes more. The smallest microgenerators no longer need permission 

from a DNO to connect to the distribution network – they can simply connect 

and inform the DNO that they have done so
98
. Generators above this limit, 

however, need to go through a more onerous process and several responses to 

the DG Call for Evidence
99
 suggest that DNOs could make the connection 

process quicker and easier for their customers. In line with the Government’s 

desire for DG to compete on a level playing field with conventional 

generation, the Government believes that it is important that distributed 

generators can connect to the grid easily and efficiently.  
 

 

3.68 There is no evidence of fundamental technical barriers to connection 

for DG
100
. Instead the process for connection needs to be simplified for DG 

to make it more accessible and cost-effective. We recognise the significant 

progress that has been made in addressing barriers, much of it through the 

Energy Networks Strategy Group (ENSG) co-chaired by DTI and Ofgem.  

 

3.69 However, more is needed to ensure that DG can play its full part. 
The Government welcomes Ofgem’s initiatives to:   

•    extend cost-reflective charging to the distribution network. This benefits  
Local generation because it potentially allows credits to generators where they 
provide benefits to the network;  

• extend its Innovation Funding Incentive to the end of the next price review period 
(likely to be 2015) and to extend eligibility for Registered Power Zones to 
generation connected in the next five years;   

• allow  developers  of  DG  a  choice  of  connection  provider  
 
• review during 2008, as part of the next price control review, the incentives and 

investment drivers for DNOs to connect DG; and  
 
• Review how the DNOs’ Long-Term Development Statements can be made more 

useful to distributed generators.  

 
3.70 More broadly, it will be important for network operators to invest in the light of 

these longer-term developments. We have funded work on long-term scenarios 

through the ENSG and we welcome Ofgem’s plans to undertake long-term analysis 

(see chapter 5). Taken together, these connections 
 
 
97 Sections 7 and 8, Climate Change and Sustainable Energy Act 2006: 

http://www.publications.parliament.uk/pa/cm200506/cmbills/017/2006017.pdf   
98 See  footnote  87   
99 http://www.dti.gov.uk/energyreview/implementation/distributed-energy/page35076.html  
 
100 http://www.dti.gov.uk/files/file31648.pdf: Econnect carried out a study of the network reinforcement costs for 

increasing DG penetration. It found that almost 20% penetration of microgeneration could be accommodated 
without network reinforcement, but that for larger DG power stations, average  

reinforcement  costs  will  rise  from  current  levels.  More  details  are  in  the  DG  Review  Report. 101
 

  

 

 
Heat  and  Distributed  Generation 



measures should better facilitate the connection of DG to distribution networks. This 
will increase incentives for DG and increase the possibility for DG to compete 
alongside centralised generation to supply GB’s electricity needs. 

 
3.71 The Ofgem-chaired Transmission Arrangements for Distributed Generation 

Group (TADG) is currently considering the interaction between DG and the 

transmission system, and plans to report its findings later this month. Many 

respondents to the Call for Evidence were concerned that this work could be 

detrimental to DG, by eroding the “embedded benefits” that reward DG for the 

network benefit it brings. The Government would not want to see additional barriers 

erected to DG. However, charges should be cost-reflective, with charges being 

proportionate to the costs imposed, and with parties appropriately rewarded for any 

benefit contributed. In general, the Government believes that the burden of regulation 

on a distributed generator should be proportionate to its use of the network. 
 
 
 

Driving demand for DE at local and regional level 

 
3.72 Local authorities and regions have a key role to play in facilitating the 

development and uptake of DE – as community leaders, through their knowledge of 

local opportunities, and through their powers and responsibilities for planning and 

regeneration. Some local authorities and regions are already at the cutting edge of 

efforts to develop DE schemes in the UK. Government has taken steps to support this 

drive for low carbon energy generated locally, particularly in its planning and 

development policy. Government has made it clear that it expects all planning 

authorities to make full use of the positive approach to renewables set out in Planning 

Policy Statement 22 on Renewable Energy.  
 

 

3.73 Chapter 2 sets out the additional measures that the Government is taking to 

improve energy efficiency and reduce the carbon footprint of the built environment. 

The Government's ambition is that all new housing development in England should, 

by 2016, be zero carbon, and has consulted on a timetable for moving towards that 

standard
101
. The measures to support the move towards zero carbon homes and 

development, and thereby stimulate demand for DE include in particular:  

 

•    The draft Planning Policy Statement:  Planning and Climate Change which   
Expects planning to be a positive force for change by helping to create an 
attractive environment for innovation and for the private sector to bring forward 
investment in renewable and low carbon technologies;  

• measures to improve the energy performance of Building Regulations so that 
over time all new homes meet the energy and carbon standards set out in the 
Code for Sustainable Homes;   

• time-limited  stamp  duty  exemption  for  new  zero  carbon  homes
102
;  and  

 
 
 
 

101 http://www.communities.gov.uk/pub/173/ 
BuildingaGreenerFutureTowardsZeroCarbonDevelopment_id1505173.pdf   

102 From 1 October 2007, all new zero-carbon homes costing up to £500,000 will pay no stamp duty, with zero-
carbon homes costing in excess of £500,000 receiving a reduction in their stamp duty bill of £15,000. The 
exemption will be time-limited for 5 years until September 2012, with the Government considering the case for 
an extension before then. For further details see Budget Note 26 in  

102 http://www.hm-treasury.gov.uk/media/757/0A/bud07_budgetnotes_381.pdf 
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• Low to zero-carbon demonstration projects – notably the Carbon Challenge and 

the Thames Gateway study. In the Thames Gateway, CLG will be supporting the 

development of decentralised energy projects in specific locations such as 

Barking, and by working with English Partnerships to develop a portfolio of 

energy projects that a future ESCo could take forward.  
 

 
3.74 The English Regions, particularly through the RDAs with their role in supporting 

sustainable economic development, regeneration and innovation, will play an 

important role in identifying and securing opportunities for distributed energy. As well 

as their role in helping developers identify potential customers for heat, RDAs will act 

to support innovative energy financing and delivery models in their regions. RDAs 

will also support the development of DE projects (such as anaerobic digestion plants) 

for example, by supporting the development of energy supply chains and skills, and by 

ensuring regeneration projects meet high standards of carbon efficiency. 

 
This is covered in more detail in chapter 9. 
 
 

Next steps 
 

3.75 The measures in this chapter should substantially improve 

the environment for DE in the UK. The measures to promote lower 

carbon developments will drive demand for decentralised heat and 

electricity generation. Meanwhile,  
 
a number of barriers to DE projects are being removed, making DE a more 
realistic alternative to the traditional, centralised approach.  

 

3.76 It is for the market to decide on the best mix of technologies but we 

are committed to ensuring that DE solutions have a real opportunity to 

compete. We are establishing a new Distributed Energy Unit within the DTI 

to monitor the development of markets for these technologies, to drive the 

implementation of these measures and to ensure that any further barriers to 

DE that may be identified are addressed. Our further work will take account 

of the impact of these measures and proposals for implementing the EU 

renewables target, as they are developed over the next few years.  
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Distributed Energy 
Summary of Measures 

 
• to remove barriers and encourage more widespread deployment of 

distributed generation we are bringing forward a package of 
measures, including:  

 
– Information, and guidance on options in distributed generation; 
– more flexible market and licensing arrangements for distributed,  

 
Low-carbon electricity supply, within the licensed framework, to 
be implemented by end 2008;   

– More clarity on the terms offered by energy suppliers to reward 
micro-generators for the excess electricity they produce and 
export; and   

– Making it easier to connect to and use the distribution network.  
 

• these measures will support the drive for distributed energy from the 
Government’s move to zero carbon homes;   

• we are conducting further work into policy options to reduce the 
carbon impact of heat, including reviewing the impact of the range of 
existing mechanisms;  

 
• we are publishing the UK Biomass Strategy to maximise the supply 

and use of biomass – wood, energy crops, waste, and more – in the 
production of sustainable energy; and   

• We are continuing to take forward implementation of the Micro 
generation Strategy, announced last year, including making it easier 
to get planning permission and providing funding to help meet the 
costs of installation.  
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Annex Three 
(UK Power Stations Closures) 

 
 
 
 
 
 
 
 
 
 
 
 
 



Diminishing Power 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Uk power station closures, as projected by energy company EDF 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Annex Four 
(Supply of STOR assessment) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

An assessment of the long-term 
supply of STOR in the UK and how 
the Green Frog Power model acts 
as an Enabling Technology to other 
Intermittent Renewables in this 

regard. 
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1    What is STOR and why is it important for our low carbon 

future and security of supply? 

 

STOR (Short Term Operating Reserve) is the term used by the National Grid 

to define its requirements for standby generation at times of ‘stress’ or 

demand pressure on the National Grid – STOR is what keeps the lights on 

when things don’t quite go to plan.  It is part of a larger process used by the 

National Grid to balance the demand and supply on the network. 

The requirement for STOR capacity has been calculated to double in the 

coming decade from 4GW to 8GW (National Grid ‘Future Balancing Services 

Requirements: Response’ 2009).   

This is set against a potential current trend and market research which 

indicates that volumes tendered into the STOR market under current 

tendering regimes over this same period will actually fall. 

This increased requirement for STOR is as a result of three main factors:- 

• The increased reliance on renewable energy, notably wind which is in 

itself unpredictable.  A larger portion of the overall capacity of the 

network is not certain – when the wind does not blow!  This needs to 

be covered by STOR. 

• The proposed increase in size of the next generation of nuclear power 

plants from 1.2MW to 1.8MW each has a similar demand increase: In 

the event of one of these new generation stations coming off line a 

larger amount of power is lost that must be covered by STOR 

generation.  

• The general predicted increased use of power.  This is not so certain 

as different models predict both rises and reductions in overall power 

usage in coming years. In this analysis we have opted for the figures 

produced by the National Grid’s analysis of the ‘Gone Green Scenario’ 

which shows a slight overall fall in demand from 60,000 MW 2009/10 to 

58,700 MW 2025/26. 

• There is also a large interim demand to be covered as many of our 

existing coal and nuclear power plants are due to come off line in the 



next decade before the full benefits of the renewables have time to be 

developed. Government Figures released by the DTI in its Energy 

White Paper – Meeting the Energy Challenge (p129) states that a total 

of 22.5 GW of generating capacity will be gone by 2020.  By 2025 there 

will be further coal plant closures and just one of our existing nuclear 

power stations will still be working.  This represents almost 50% of our 

existing capacity. 

The main requirement of STOR generation is that it is available onto the 

network within 6 minutes of a ‘call up’ by the National Grid.  Green Frog 

Power have developed a technology that is able to do this.  It is the most 

efficient technology available to fulfil this requirement.   In so doing we are 

able to ‘support’ the other renewable technologies and allow them to 

proliferate without fear of an under supply (blackouts) on the network.  

Both main political parties have identified standby generation as core to their 

future energy plans.   The Department of Energy and Climate Change DECC 

are quoted as saying “On the issue of ageing power stations, doing nothing 

will mean losing our ability to supply enough electricity at times of peak 

demand, especially when other factors – like unusually cold weather - put the 

grid under additional strain.’ In July 2009 DECC published a forecast showing 

that ‘expected energy unserved’ (blackouts) would rise from almost nothing 

today to 3,000 MW by 2017. 

 

The Chief executive of Ofgem said in February of this year “In 2017 we get to 

the really sweaty-palm moment in terms of possible shortages.  It is the scale 

of the collapse from 2013 up until 2017 that is profound and worrying.” 

In summary then standby generation or STOR is an essential tool used by the 

National Grid to balance the supply and demand side of the network.  Greater 

reliance on intermittent renewable generation requires a greater level of 

standby generation.  It follows therefore that STOR generation is an essential 

enabling technology to the intermittent renewable generators.  

 

In order to evaluate the level of this enablement we have again used the 

Ofgem / National Grid ‘Gone to Green Scenario’.  Please see below:  



Positive Reserve Requirements per Annum   - Gone Green Scenario

The table below details the average value of STOR required under the

Gone Green Scenario

Installed Capacity MW Wind Forcast Predicted

Error (rmse) STOR 

Year Wind Nuclear Coal Gas Other Total % of capacity requirement

Demand MW

2009/10 2,400 10,400 28,400 27,500 10,500 60,000 10.00% 4,300

2010/11 3,200 9,400 28,400 29,300 10,500 60,100 10.00% 4,400

2011/12 4,200 9,400 28,400 30,100 10,900 59,600 9.56% 4,501

2012/13 6,300 9,400 27,400 31,600 11,100 59,900 9.12% 4,727

2013/14 8,100 9,400 25,400 31,600 11,000 60,100 8.68% 4,889

2014/15 9,800 9,400 24,300 32,500 10,900 60,400 8.22% 5,027

2015/16 11,300 9,400 23,100 33,800 7,900 60,400 7.78% 5,119

2016/17 13,500 7,100 23,100 33,200 8,000 60,300 7.34% 5,261

2017/18 16,200 7,100 22,700 34,400 8,100 60,200 6.90% 5,420

2018/19 20,700 6,000 20,800 34,200 9,000 60,100 6.46% 5,695

2019/20 24,700 5,300 19,800 34,200 9,500 59,900 6.00% 6,878

2020/21 29,400 6,900 19,800 34,200 8,800 59,600 6.00% 7,223

2021/22 30,400 6,900 19,800 33,100 8,900 59,400 6.00% 7,290

2022/23 31,400 8,600 16,800 33,700 9,200 59,200 6.10% 7,402

2023/24 32,300 8,600 16,800 34,400 9,300 59,000 6.20% 7,508

2024/25 33,300 9,700 15,800 32,700 9,700 58,800 6.30% 7,619

2025/26 34,200 9,700 13,900 30,900 11,000 58,700 6.40% 7,734

rmse = Root Mean Square Error

* Actual 

Calculating the enablement value of STOR to wind generation 

If we assume that all of the existing STOR providers remain as such for the next 15 years then

new providers will be needed of 3,434MW. This will enable the development of an additional 

31,800 MW of wind power.

As nuclear generation under this scenario remains constant with a slight fall of 700MW and

existing coal is replaced by clean coal and wind. It is relatively simple to calculate: 

2010

STOR requirement /MW of total capacity 0.072 MW

Therefore STOR requirement total for wind generation 172 MW

2025

STOR requirement /MW of total capacity 0.132 MW

Therefore STOR requirement total for wind generation 4,506       MW 

STOR requirement increase for wind generation 4,334       MW

To enable additional wind generation

to replace existing coal generation 31,800      MW

Produced with k ind premission of Ofgem and National Grid  



It must be accepted that any such analysis over such a long time frame is to a 

certain extent subjective.  However, it cannot be argued that increased STOR 

capacity is a prerequisite of any intermittent renewable generation on the 

network.   

The use of highly efficient fast start engines running for only 100 hours or so 

per annum is the most efficient available technology to fill this essential role in 

securing the UK’s power supplies as the transition to a low-carbon economy 

takes place over the next two decades.  

 

2 The technical constraints in delivering STOR to the National 

Grid. 

In order to be responsive and fulfil the requirements to the National Grid new 

entrants to the STOR market need to be able to provide efficient and reliable 

generation within 6 minutes of call up.   This in and of itself presents a number 

of technical constraints. 

Currently only open cycle gas turbines (OCG) and reciprocating engines 

(gensets) are able to do this from a standing start, i.e. from start up to delivery 

of synchronised power being delivered into the network. 

OCG is some 12-30% less efficient than a genset in terms of power produced 

per unit of fuel.  It is very much louder and is far less flexible in capacity as 

units tend to start at 25MW whereas gensets can be anything from 0.25MW 

upwards.  

Using the Green Frog Power system, smaller generation can be connected to 

the network at 11KVA and below i.e. at the point of delivery.  This avoids the 

large cable and other transmission losses that are associated with large 

power stations.  

Conclusion 
Until there is a breakthrough in non intermittent green energy or people are 

prepared to accept power cuts it is essential to have back-up for wind power. 

The greenest and simplest back-up is provided by reciprocating engines, with 

100 years of proven history. This enabling technology is low carbon and 

provides the flexibility to allow the proliferation of wind and other intermittent 

generation. 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Annex 5 
(Engine Emissions data) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 

Annex Six 
(Letters of support) 



 
 

Date: 04/12/2009 
CE Electric UK 
98 Aketon Road  

Castleford  
WF10 5DS 

 
Tel: 01977 605661 

     Fax: 01977 605811 
Mr Mark Jones 
Green Frog Power Ltd 
Unit 4 
Trillennium 
Gorsey lane 
Coleshill 
Birmingham 
B46 1JU 
 

Dear Mr Jones 
 

Development of Small Scale Stor Generation Facilities 
 
Following on from our recent meeting, with regard to the develoment of the above I 
can clarify our current position. 
 
I understand you are submitting planning applications for developments within our 
existing Primary land holdings, with proposals for connection in to the YEDL 
Distribution Network. 
 
YEDL has no objections to your proposals and fully supports  the development 
generation of all types and will contribute what ever assistance is required within the 
remit of our Operting License. 
 
As you are aware the Stor service is used by National Grid not only to provide short 
time reserve, but without this facility the future development of Green Generation will 
be compromised as the Stor servcie is also used to balance requirement when some 
forms of green power which rely on natural resources are not operting at there full 
capacity. 
 
I wish you ever success in your development and will, as always provide any support 
that is appropriate. 
 
If you require any further assitance please feel free to contact me accordingley. 
  
Yours sincerely 
 
 
 
 
HOWARD KIRKE 
MARKET DEVELOPMENT MANAGER 
CE ELECTRIC UK 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Annex 7 
(Flood Risk Map) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

Tofts Lane, Hunshelf, Flood Risk Map 
 

 
 
 
 

                                    
 

Site 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 

Annex Eight 
(Fuel Spillage Action Plan) 
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Potential releases to the land and surface water from the installation have been 

identified as: 

 

 

• Accidental spillage during delivery 

• Accidental spillage during the movement around the site 

• Migration of spilled or leaked material in rain water. 

 

 

The following summarises the measures to be implemented to minimise releases to 

land or surface water. 

 

 

General 

 

The surface water drainage system at the site will be connected to an interceptor 

before discharging to a soakaway. This interceptor will be fully overhauled and 

cleaned prior to the delivery of any DERV to the storage tanks on site. 

 

All tanks will be designed and installed according to the appropriate British Standards 

and CIRIA Standards. Risk analysis has shown that there is unlikely to be failure of 

more than one tank without a deliberate act of malice. The tanks bund wall therefore 

has been designed to contain a minimum of 110% of the tank volume. The structure 

has been designed to be impervious to the liquids that will be stored. 

 

 

• Accidental spillage during delivery  

 

The loading and unloading of fuel deliveries will be monitored at all times by at least 

one member of staff in addition to the delivery driver.  These staff members will be 

fully trained in the safe operation of all the equipment involved and aware of the 

detailed action plan protocol in the event of a spillage. Specialist dry absorbent media 

would be on hand and used to soak up any spills and dispose of them appropriately 

off-site waste. 

 

During normal operation, surface water from hard standing areas will be collected via 

a network of gullies, channels and drains, which will be channelled to the interceptor. 

To avoid contamination of this water with fuel/oil at accidents of loading/unloading 

the drains, the loading bays will be closed during loading/unloading procedures. 

 

Hard standing will be tarmac for driveways, and concrete for delivery bays. Along the 

hard standing areas at the loading bays there will be a watertight kerb, of 

approximately 100mm in height, to prevent migration of accidental spills beyond the 

installation boundary. 

 

Site personnel under strict management protocols would deal with minor spillages on 

to hard standing areas in order to prevent the spill reaching the drainage system. Dry 

absorbent material will be used to soak up minor spills and this material would then 



be removed off-site and treated as special waste under current waste handling 

legislation 

 

 

• Accidental Spillage During movement around site. 

 

In all plant and storage areas, rainwater on the site will be regarded as surface water 

and collected via a simple piped drainage system and discharged via the interceptor 

on the site.  

 

All plant areas will have separate sumps for maintenance. Before discharging the 

content of these sumps to the on site drainage system they will be inspected by staff 

and where required the contents of the sump would be pumped to IBC containers for 

appropriate disposal off site. The emptying of the sumps is manually controlled by 

staff.  

 

Under normal working conditions, rainwater collected within the bund area would be 

regarded as clean. In order that there is an additional safeguard against any spillage 

reaching the sewer system, the bund will have no direct connection to the sewer 

system. The base of the bund area will be laid out with a slight slope to direct 

rainwater towards a sump. A manually operated pump will be located in the sump. An 

inspection of the bund will be made weekly by the mobile engineers to record water 

levels. In addition, any excess collected liquid would signal an alarm prompting 

investigation by site personnel. After taking samples and analysing the rainwater of 

the bund, the contents would be pumped to the on site surface water drainage system, 

if it is free from contamination. 

 

For minor spills in the integral tank bund, the procedures are similar to that in the hard 

standing areas. Dry absorbent media would be used to soak up spills and dispose of 

them appropriately off-site waste. Spills undetected at source will be retained by the 

bund and collected. It will then be disposed off site by a specialist waste handling 

company.  

 

In the event of a failure of this nature, the liquid within the bund walls would be 

pumped out into tankers and the area cleaned as per the management plan. 

Simultaneously, the alarm system would be activated and staff would isolate the on-

site drainage and contain any further contamination. 

 

 

 

• Migration of spilled or leaked material in rain water. 

 

The above protocols are designed to manage any spillage at the site of a substantial 

nature. Small scale contamination such as splashes and drips when refilling of tanks 

and during deliveries will be dealt with by staff at the time.  The final safeguard of the 

migration of minor spilled or leaked materials in rainwater is the on site interceptor 

which is designed to deal with such materials and will be operated and maintained in 

accordance with manufactures specifications. 


