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What is
IPPC?

The aim of
this Guidance

Key Issues

Executive summary

This Guidance has been produced by the Environment Agency for England and Wales in collaboration
with the Scottish Environment Protection Agency (SEPA) and the Northern Ireland Environment and
Heritage Service (EHS). Together these are referred to as “the Regulators” throughout this document.
Its publication follows consultation with industry, government departments and non-governmental
organisations.

Integrated Pollution Prevention and Control (IPPC) is a regulatory system that employs an integrated
approach to control the environmental impacts of certain industrial activities. It involves determinin

the appropriate controls for industry to protect the environment through a single permitting proc s@
To gain a Permit, Operators will have to show that they have systematically developed proposa

apply the best available techniques (BAT) and meet certain other requirements, taking acc f
relevant local factors.

The Regulators intend to implement IPPC to: (1>
o protect the environment as a whole \( )
e promote the use of “clean technology” to minimise waste at source '\

e encourage innovation, by leaving significant responsibility for developin %factory solutions to
environmental issues with industrial Operators

e provide a “one-stop shop” for administering Applications for Permits@perate.

Once a Permit has been issued, other parts of IPPC come into pl ese include compliance
monitoring, periodic Permit reviews, variation of Permit conditi % transfers of Permits between
Operators. IPPC also provides for the restoration of industria"Sit€s when the permitted activities cease
to operate.

This document is a Horizontal IPPC Guidance Note)\thit provides cross-cutting information
relevant to all IPPC sectors. The purpose of the ontal guidance is to provide
supplementary information to assist applicants,in responding to the energy efficiency
requirements described in the IPPC Sector% nce Notes (or the General Sector Guidance

Note). $

In particular, this Note provides: Q

o further amplification of the interf: ween the regulatory requirements of IPPC and climate

change or direct participant a@nts (into the emissions trading scheme), noting that continuing
effort will be made to ensure th&t as far as possible the two regimes are complementary, for
example for reporting o @y information, and the like

e descriptions of the ha nciples of energy efficiency and energy efficiency techniques

e information on the iIrements for costs and benefits appraisal of energy efficiency options
according to theXQegulators’ preferred methodology of using discounted cash flow techniques, with
appropriate di@unt rates and project lifetimes

e conversio tors for assessing the environmental impact of the energy consumption.

Key%egf the guidance are summarised below.
*

Installations under the scope of IPPC shall meet a set of basic energy requirements for energy

‘Qs\-efficiency as defined in sections 2.7.1 — 2.7.2 of Sector Guidance Notes. These include:

- provision of information on energy consumed or generated by the activities within the permit
and the associated direct and indirect carbon dioxide emissions

- energy management provisions

- adescription of the proposed measures for the improvement of energy efficiency in operating
and maintenance procedures, control of excessive heating and cooling losses and building
services

- provision of an energy efficiency plan that identifies energy efficiency techniques that are
applicable to the operation of the activities.

e Allinstallations under the scope of IPPC must also meet additional energy efficiency requirements
either:

- through participation in a Climate Change Agreement or Direct Participant Agreement in the
Emissions Trading Scheme

or

- through compliance with further permit-specific requirements as determined with the
regulator.

Environment Agency Version 3, February 2002 iii
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e  The regulators will not enforce any part of a Climate Change Agreement or Direct Participant
Agreement of the Emissions Trading Scheme.

o  Where participating, the operator must provide evidence that the activities within the permit are
covered by a Climate Change Agreement or Direct Participant Agreement in the Emissions
Trading Scheme.

e The operator must notify the Regulator within 14 days in the case of any failure to obtain re-
certification of a Climate Change Agreement or the termination of or withdrawal from an Emissions
Trading Scheme Direct Participant Agreement, or if the permitted activities leave such an

agreement. Q\

e Many energy efficiency techniques result in a net cost-saving over the life of the techniqu .'ﬂ\e
Regulators consider such techniques to be Best Available Techniques (BAT).

e The Regulators intend to review the setting of an appropriate cost benchmark (e. »{)30@ COy) in
future, in the light of information arising from the Climate Change Agreements % sions

Trading mechanisms. \
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1 Introduction
1.1  How to use this guidance

Integrated Pollution Prevention and Control (IPPC) is a regulatory system that employs an integrated
approach to control the environmental impacts of certain industrial activities'. It involves determining

the appropriate controls for industry to protect the environment through a single permitting process. To
gain a Permit, Operators will have to show that they have systematically developed proposals to a

the best available techniques (BAT) and meet certain other requirements, taking account of releva%’\
local factors.

The IPPC Permit Application Form lists the legal requirements of the PPC Regulations. T %Sector
Guidance Notes explain, for each industrial sector, the information that the applicant mus¥suépply and
the indicative standards that should normally be met in order to demonstrate complia ith each of

those requirements. Where the EU has issued a BAT Reference (BREF) docume\

information it contains is taken into account in the UK Sector Guidance Note.

Each IPPC Sector Guidance Note will detail, amongst other issues, BAT f @/ efficiency for
specific activities associated with that sector. The purpose of this IPPC H&stal Guidance Note is
to provide supplementary information, relevant to all sectors, to assist a@an

energy efficiency requirements described in the Sector Guidance No

Taken together, these will ensure that all aspects necessary for t
Regulations that need to be given effect by the IPPC Permit,

Application.

The table below summarises the relevant sections of t

sector, the

in responding to the

Regulations, and other
ressed adequately in the

&r Guidance Notes that deal with energy

efficiency and how they apply to Applicants accordin@hether the activities are covered by a

Climate Change Agreement (CCA) or a Direct Partici
Scheme (ETS).

t Agreement under the Emissions Trading

Section Title R @ Content Applies to:
21 Management techni @ Energy management All activities
271 Basic energy re% ents | Energy consumption All activities

(1) . Specific energy consumption | All activities

2.7.2 Basic er%ﬁ‘équirements Operation and maintenance | All activities
(2) 6 Basic physical measures All activities

s\ Building services All activities

O Energy efficiency plan All activities

“Further energy efficiency
requirements

Energy efficiency measures

Non-CCA and non-
ETS activities only

Energy supply measures

Non-CCA and non-
ETS activities only

o

Emissions inventory and

benchmark comparison

Emissions associated with
energy use

All activities

c?§Q

Fo:;é)of cross-reference to the requirements of the Sector and General Guidance Notes, the above section
nu ring sequence is used in this Guidance Note.

*

N

IPPC operates under the Pollution Prevention and Control (England and Wales) Regulations 2000 and the Pollution Prevention and Control
(Scotland) Regulations 2000 '. These Regulations have been made under the Pollution Prevention and Control (PPC) Act 1999 and
implement the EC Directive 96/61 on IPPC % . Further information on the overall system of IPPC, together with Government policy and
more detailed advice on the interpretation of the Regulations, can be found in the Department of the Environment, Transport and the
Regions (DETR) document IPPC: A Practical Guide and the Scottish Executive/SEPA document The Pollution Prevention and Control
(Scotland) Regulations 2000: A Practical Guide *.

Environment Agency
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1.2 Key issues for energy efficiency
1.2.1 Environmental impacts of energy use

The predominant sources of energy used in industrial activities in the UK are based on conversion of
fossil fuels. The conversion of these fuels into heat and power results in the release of a number of
pollutants that can cause significant impacts on the environment. As many industrial activities falling
under the PPC Regulations tend to be energy-intensive in nature, the direct and indirect environmental
impacts associated with energy consumption in these activities can constitute a substantial proporti

of the impact of emissions from the installation as a whole. %\

carbon dioxide, a greenhouse gas, that is a major contributor to global warming and the t
climate change. For this reason, emissions of carbon dioxide are generally used as th

The use of fossil fuels to generate energy results, in particular, in the release of large amoun 'f\
i
indicator when assessing the environmental impact of energy use.

The environmental impact of carbon dioxide emissions is global and indirect in eﬁé@ there is no
universally acceptable methodology that assesses this impact in terms of emissb\s oncentrations.
Therefore, the determination of BAT for energy efficiency by setting standa ﬁsad on emission limit
values (ELVs) is not considered appropriate. The approach adopted in pla&\rj LVs is to replace
these with equivalent technical measures as determined by appraisal o appropriate balance
between the costs of the techniques and the environmental benefits eliver (see Appendix 4).

There is often a wide range of energy efficiency techniques availa@ r a given activity, for which the
costs and environmental benefits can vary significantly. Man y efficiency techniques result
in a net cost saving over the life of the technique and t ulators consider such techniques
to be BAT. However, the assessment of BAT should n nstrained by whether pollution control
techniques result in a net cost saving over their life of lon. ltis perfectly valid to consider
techniques that result in a positive annual cost. On Id expect to spend money to reduce other
pollutants and it is reasonable to expect, if neces 0 spend money to reduce the pollutants
resulting from energy use. Therefore, the Re rs intend to review the setting of an
appropriate cost benchmark (e.g. £/tonn in future, in the light of information arising from
the Government’s Climate Change Asr nts and Emissions Trading Scheme.

The environmental impacts of energ an be reduced by implementing technical measures to
lower energy consumption, improvesgnergy efficiency and use energy from renewable sources. The
implementation of cost-effective, ically proven energy efficiency measures offers the potential to
make a significant contributio reduction of pollution and its global impacts. Other benefits from the
efficient use of energy are %&d depletion of non-renewable resources and potential reductions in
the use of other raw m

1.2.2 Other&étive influences
y

The aim of th
the consu

n efficiency requirement of the IPPC Directive is to minimise pollution arising from
f energy in industrial processes and to reduce the associated environmental impacts.
Under a Nations Protocol, the “Kyoto Protocol”, the EU has signed up to reduce emissions of
greenhous¥ gases by 8% of 1990 levels, averaged over the years 2008 to 2012. As part of its
contgisfiflon to this agreement, the UK has a target of 12.5% reduction. In addition, the UK

verhment has set a domestic target to reduce carbon dioxide emissions by 20% of 1990 levels by

@In order to meet these targets, the UK Government is introducing other economic instruments to

encourage energy efficiency, including:

« the Climate Change Levy, a tax on business energy use (with certain exemptions), designed to be
revenue-neutral, commencing April 2001

« Climate Change Agreements, negotiated agreements, available to all IPPC installations to which
the Climate Change Levy applies, which provide an 80% discount on the Climate Change Levy in
return for achieving negotiated energy efficiency targets, commencing in April 2001

 Emissions Trading Scheme (ETS), a voluntary scheme that applies to all greenhouse gases, for
the trading of allowances and credits equivalent to tonnes of carbon dioxide equivalent.

All the above schemes are administered by the UK Government and further information should be
obtained from the Department for Environment, Food and Rural Affairs (DEFRA).

Environment Agency Version 3, March 2002 2
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1.3 Energy efficiency regulatory requirements of IPPC

Regulation 11 (3) (b) of the Pollution Prevention and Control Regulations 2000, S| 1973, specifically
requires that installations should be operated in such a way that energy is used efficiently. The
Regulations also require a description of energy used in, or generated by, the installation to be
included in the Application for a Permit. In addition, energy efficiency is one of several considerations
to be taken into account when determining best available techniques for the prevention and
minimisation of pollution.

As IPPC is an installation-specific form of regulation, each installation that falls within the scope
Directive must comply with its requirements. However, the basis of the Government’s econo
instruments, described above, is to provide industry with the flexibility to make improveme

locations where this is most cost-effective on a company-wide basis. Therefore, a mech

been developed by DEFRA and the Regulators to enable the requirements of both sy be met

The proposed approach is that the energy efficiency requirements of the IPPC Dir % the UK shall
be met in the following way: \

Regulatory Requirements for Energy Efficiency under IPPC \\

1.  Allinstallations falling under the scope of IPPC shall meet a set ned basic energy
requirements for energy efficiency. The basic energy requir s are based on the
implementation of generic, low-cost measures designed to ss gross inefficiencies only.

and

2. Allinstallations falling under the scope of IPPC m@t additional energy efficiency

requirements, either:
o through participation in a Climate Chan eement or Emissions Trading Scheme
Direct Participant Agreement with th % Government;

or
o through compliance with furth%@t specific requirements as determined by the Regulator.

The Regulators and DEFRA belie@\t this approach is appropriate because it ensures that the
installation-specific nature of IPP delivered, via the basic energy requirements, but allows industry
the flexibility of delivering tt& itional requirements in the most cost-effective way.

The Regulators and D re also working to ensure that there is consistency in the common
elements of these r; % such as the use of emissions factors, and that duplication of information is
avoided through co%lementary reporting requirements, e.g. for the reporting of energy consumption.
Further efforts to omse common requirements will continue as the non-regulatory schemes are
developed.

Further c@&'ﬁon of the requirements of IPPC in relation to the other economic instruments is
provided

*

&‘&1 Regulatory requirements for activities covered by a Climate
%

Change Agreement or Direct Participant Agreement

These activities will be required to comply with the following requirements as part of their Permit:

¢ the Operator must meet the basic energy requirements as described in Sections 2.7.1 and 2.7.2 of
the IPPC Sector Guidance Notes

« the Operator must provide evidence that the activities in the Permit are covered by a Climate
Change Agreement or Direct Participant Agreement (that covers energy-related CO, emissions)

o the Operator must notify the Regulator within 14 days in the case of any failure to obtain re-
certification of a Climate Change Agreement or the termination of or withdrawal from an Emissions
Trading Scheme Direct Participant Agreement, or if the permitted activities leave such an
agreement.

Note that the Regulators’ requirements and timescales for the PPC Regulations are
independent of any obligations of Climate Change Agreements and Direct Particiant
Agreements. The Regulators will not enforce any part of a Climate Change Agreement or Direct
Participant Agreement.

Environment Agency Version 3, March 2002 3
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1.3.2 Regulatory requirements for activities not covered by a Climate
Change Agreement or Direct Participant Agreement

The following activities will be required to comply with all energy efficiency requirements listed in
Section 2.7 of the IPPC Sector Guidance Notes, as part of their Permit:

« those exempt from the Climate Change Levy and who are not participating in the Emissions

Trading Scheme for energy-related CO2 emissions Q\

« those that choose not to participate in a Climate Change Agreement or Direct Participant
Agreement, or that leave a Climate Change Agreement or Direct Participant Agreement

« those participating in a Climate Change Agreement or Direct Participant Agreement, fairto
obtain re-certification of the Climate Change Agreement or withdraw from a Direct icigant
Agreement or the Direct Participant Agreement is otherwise terminated.

1.3.3 Integration of energy efficiency with other requj nts of IPPC

IPPC employs an integrated approach to control the environmental impacts\q\hdustrial activities. In
the case of a trade-off between increased energy consumption and imp, ment of other
environmental objectives, the Operator should undertake an envirow | assessment, taking into
account the costs and environmental benefits, to justify selection est available techniques for
preventing and minimising pollution to the environment as a wh othing in a Climate Change
Agreement or Direct Participant Agreement will prejudice any r requirements of IPPC. The
preferred methodology for this is provided in IPPC H1: Hag Guidance on Environmental
Assessment, (see Ref. 5). 05\\'

Environment Agency Version 3, March 2002



INTRODUCTION

EMISSIONS

Management techniques Baseline conditions 1 Baseline conditions 2 Further techniques

General
information

2 Techniques for pollution control

The aim of the energy efficiency requirements of IPPC is to ensure that gross energy inefficiencies are
eliminated and that the most effective energy saving opportunities are identified and implemented.
There are usually many options that can be considered for optimising energy efficiency in new
installations, or improving energy efficiency within an existing installation. Techniques range from
simple measures such as good housekeeping, insulation or motor controls, to more complex mea S
such as process integrated heat recovery. In addition, effective energy management procedure&
vital component to inform cost—benefit appraisals and to ensure that continuous energy effici@/
improvements are made.

In addition to the information in this Note, the Energy Efficiency Best Practice Progran(ﬁh BPP)
provides a valuable source of energy efficiency information. The EEBPP provides m 7al
authoritative information and advice on energy efficiency techniques and techn oags industry,
transport and buildings. The information is disseminated through publication %ﬁ and software,
together with seminars, workshops, a helpline (Environment and Energy H I%OSOO 585 794) and
other events. A range of published literature is available free of charge and Applicants should

make reference to these, or other relevant information, in establishing t proaches they will take to
energy management systems and to the use of technology. Many of documents can be
downloaded from the EEBPP website (http://www.energy-efficien .uk).

Relevant guides are signposted throughout this Guidance No &tu rever appropriate:

e ECG = Energy Consumption Guides — benchmarkin

o GPG = Good Practice Guides — detailed ‘how to’ guj identifying current best practice

e GPCS = Good Practice Case Studies — detailed ples of a real company’s experience

¢ GIR = General Information Reports — provide@)d background knowledge.

Descriptions of energy efficiency techniques ic to particular industrial sectors are provided in
Section 2.7.3 of each Sector Guidance N hese include any relevant information from the BREF

documents and provide signposts to a priate EEBPP literature for the sector. This Note provides
general supporting information and gaigarice on the technical measures available.

2°

\
>

O
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21 Management techniques
INFORMATION IN THIS SECTION APPLIES TO ALL IPPC APPLICANTS

2.1 Provide details of your proposed management techniques.

See Section 2.1 of the Sector and General Sector Guidance.

2O

Section 2.1 of the main Guidance contains the above requirement for environmental ma Q’nt
techniques as a whole. Within IPPC, an effective system of management is a key tec

ensuring that all appropriate pollution prevention and control techniques are deliver Iy and on
an integrated basis. This includes the need to show how energy management @lnto account as

part of the general, wider requirements for environmental management tech

It is considered practicable to incorporate energy management techniques
an overall environmental management system for IPPC and reference s @

the requirements of
made to Section 2.1
of the main Guidance for these general requirements. Supplementary { ation on energy

management issues is provided here.

See EEBPP publications, for example: &%

GIR063
N

used to demonstrate the commitment of
olicy should provide targets and performance
d policies of the installation.

The energy management pathfinder

Energy management policy
The production of a written and published energy poli
senior management to energy efficiency. Such
indicators and be integrated with the overall ai

The energy policy and its integration wﬂhu@corporate management systems should provide the
framework for a coherent and sustaineé&approach to energy efficiency throughout the organisation and
its staff. Senior management endors % t and demonstrable support for the energy policy and
efficiency initiatives help to ensure roper consideration is given to proposed efficiency projects
and that the importance of energ;@ciency is apparent at all levels of the organisation.

Activities that make up ene @anagement are often dispersed within an organisation. For example,

energy purchasing and bi ent is typically within the Finance Department, energy use within

processes is often the sibility of a Production Department, whilst specification of new or

replacement plant 1@ay %€ down to Works or Maintenance Departments. An organisation’s

management sys hould establish links between different groups and responsibilities resulting in
r the proper management of energy as a resource.

clear accounti{T
See EEBP jcations, for example:

GPG186 Oevelop/ng an effective energy policy

PS% Organising energy management
Rg217

Cutting energy losses through effective maintenance

G169 Putting energy into total quality
GPG200 A strategic approach to energy and environmental management
GPG214 Making use of business standards
GPG167 Organisational aspects of energy management: a self-assessment manual for managers.

Monitoring and targeting

In order to ensure ongoing improvement in energy efficiency, the Applicant should demonstrate that
systems or procedures are in place for the continuous measurement and assessment of energy use
within the installation. The prime function of such an energy management system is to support the
overall energy policy. The system should enable the collection, analysis and reporting of data relating
to energy performance as well as the setting, review and revision of energy performance targets.
Collectively, these activities are often referred to as monitoring and targeting (M&T).

The starting point of monitoring and targeting is the measurement of energy consumption within the
installation, (which is described in Section 2.7.1 of this Note). In addition, M&T is fundamental to good
energy management, playing a key role in the following:

¢ identifying areas of energy wastage
¢ highlighting exceptions to normal performance
e evaluating the impact of energy saving actions or of faults in equipment and its operation

Version 3, March 2002 6
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e setting realistic targets for improvement.

M&T provides the benefits of enhanced management control of energy use and expenditure, and a
basis for assessing and justifying investment in energy efficiency projects. Many systems are currently
available, ranging from simple metering and manual logging to sophisticated software trending
systems. The appropriate system should be selected according to the requirements of the installation.
Information is available from the sources listed below: \
For example, general EEBPP publications: '\%
GPG112 Monitoring and targeting in large companies Q
GPG231 Introducing information systems for energy management (l/
GPG125 Monitoring and targeting in small and medium-sized companies (1>

Sector-specific EEBPP guidance:

GPG111 Monitoring and targeting in foundries '\\
GPG113 Monitoring and targeting in the semi-manufacture of non-ferrous
GPG147 Monitoring and targeting in the steel industry

GPG131 Monitoring and targeting in the glass manufacturing industri Q
GPG148 Monitoring and targeting in the textiles industry &®$

Staff

As with all aspects of pollution control, energy managem ires specific skills and competencies
in technical, financial and managerial fields. It is essentj staff have the appropriate skills in the

areas of energy management for which they have re:@ysi ility, and that these skills are maintained

and developed through training and continuing profe al development.

The National Vocational Standards for Managi %ergy are a statement of national best practice in
managing energy and can be used as a Co %ood Practice. This can be useful especially where
the energy management function is not_c out by a single person, as the standards can be used to
align individual units with organisation les to ensure that the entire organisation is being addressed.

Good energy management also re @s the awareness of and involvement in energy efficiency by all
staff. Many simple, no-cost and | ost energy saving measures are those that individual employees
can take, such as switching o uipment and lighting. An important aspect of energy management,
therefore, is making staff ak f why they should be energy-efficient and giving them the knowledge
and understanding to k o@ow to be energy-efficient. Ideas from staff to reduce wasted energy
should be actively enc ed and such ideas responded to in a positive manner. Staff should be
enabled to implemgtg:hanges themselves where appropriate and once health and safety and
business risks ha en assessed.

See EEBPF%Vcations, for example:

GPG84 ing and motivating staff to save energy

GPGg6,. Energy efficiency training and development
Marketing energy efficiency

235 Managing people, managing energy
PG251 Maintaining the momentum

[Note Sections 2.2-2.6 of Sector Guidance are not applicable to this document]

Environment Agency Version 3, March 2002 7
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2.7.1 Basic energy requirements (1)
INFORMATION IN THIS SECTION APPLIES TO ALL IPPC APPLICANTS

Provide a breakdown of the energy consumption and generation by source.
See Section 2.7.1 of the IPPC Sector or General Sector Guidance. Q\

N

Section 2.7.1 of the Sector Guidance requires a description of the energy consumed in, or %ted
by, the activities covered in the Permit. An example format is shown in Table 2.1. '/

Energy consumption
Energy source - - %/Q
As delivered, MWh | At primary SOULGE™; h

Electricity (public supply)* \\)
Electricity (other supply)* ‘(\ -

Imported heat (steam, hot water)* ‘$\

Gas ot@@rcvable

Qil N ‘pplicable

Coal o ‘o-t applicable

Other** @} Not applicable

*For electricity from the public supply a factor of hould be used to convert from delivered to
primary energy. Operator to specify appropri tors for other supply sources.

**Specify additional fuels, including recov energy from wastes or other materials.

Information about energy consun@s required because the measurement and monitoring of energy
use within the installation is fundariéntal to identifying where the most cost-effective and
environmentally beneficial i ements can be made. Provision of energy consumption information
is the basis for demonstrati at the installation is operated in an efficient manner, that energy
efficiency improvemen made in the most appropriate areas and that a realistic implementation
plan is developed.

The Operator is @required to submit, with the Application, the specific energy consumption of the
activities coveled in the Permit. This should be related to the raw material or product that most closely
matches the&mary purpose of the activities. Specific energy consumption provides an ongoing
performa@-monitoring tool which takes into account variation in production capacity.

Ené@onsumption

rgy consumption information should be provided in the Application for all of the activities included
n an IPPC Permit. This should be done by using figures of delivered energy consumption for all

ergy sources used over a recent 12 month period. The information should be broken down by

energy source, to include fuels converted to energy at the installation, heat or power imported directly

from external sources (such as the national grid or other direct supplier) and renewable energy

sources. Where energy is exported in the form of heat or power from an installation, this information

should also be provided.

Energy consumption information should be reported in the same units, MWh, for all fuels to enable
ease of comparison. The energy contents of fossil fuel, waste and other residues are often reported on
a gross calorific value basis, e.g. GJ/tonne or MJ/m®. Actual calorific values should be reported where
available. These values can be converted to MWh using the following conversion factors:

1 MWh = 3.6 GJ

= 3,600 MJ

= 3,600,000 kJ

= 1,000 kWh
Electricity data should be presented as delivered energy and also converted to primary energy, in order
to take into account differences in the efficiency of conversion, generation, supply and transmission by

source. For example, electricity imported from the national grid has an overall efficiency of about 40%,
due to heat losses from thermal generation, whereas the efficiency of electricity supplied directly from
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non-public suppliers may be much higher. Conversion to primary energy ensures that a common basis
is used across all IPPC installations and that the advantages of the more efficient conversion systems
are taken into account. For conversion of fossil fuel, waste and other residues to energy, no correction
is applied to account for energy used in extraction, processing and delivery to the installation.

Electricity Units of electricity from the public supply should be multiplied by a factor of 2.6 to account for the
conversion energy loss in generation. This factor is consistent with that used by the Government for the purposes
factor to of administering energy programmes, including the Climate Change Agreements.
primary <b
consumption Other factors may be used where heat or power is imported directly from a supplier, or power is
P
generated at the installation, as appropriate. Where this is done, the Operator is required to % the
factors assumed, according to the guidelines below. (1/
é@ input to

¢« Where electricity is imported from a dedicated electricity generation plant, allocate
the plant to the activities in the Permit on a pro rata basis according to proporti ctricity
consumed by the activities in the Permit.

o Where energy from a combined heat and power (CHP) plant is used, cal te\the units of energy
used on the basis of the units of energy input to the CHP plant, not the f energy produced by
the CHP plant. Where all the energy from a CHP is used within the act?\XA’eLs in the Permit, all the
units of energy input to the CHP are allocated to the Permit. Wher: permitted activities use
only part of the output of a CHP, allocate the energy input to the 0 each user according to the
guidelines in Appendix 1.

Imported or exported steam should be accounted for by takin & enthalpy (heat content) of the steam
and dividing by the efficiency of the system that generate eam and distributes it to the user's
facility boundary, in order to account for the total energy, o produce the steam. Account should
also be taken of steam pressure — for example, wher M import high-pressure steam and return it at
a lower pressure.

It is useful to supplement energy consumptionéﬁ.ation with energy balances (e.g. “Sankey”
diagrams, other flow diagrams or description lustrate how energy is used throughout the process
(see Figure 2.1). This is particularly releva$here energy conversion is highly integrated within the
activities, in order to illustrate any inter: endencies between energy use and selection of other
operational or environmental control ures. This type of information is fundamental to the
description of the main activities, hould in most cases be provided in response to Section 2.3 of
the IPPC Application.
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Specific energy consumption

Specific energy consumption (SEC) is a benchmark for how much energy is consumed per unit of raw
material processed or product output. It is a useful tool for managing energy efficiency, as it takes into

account variations in production capacity at an installation, and can be used in an ongoing way to

monitor improvements in efficiency within an installation. Some benchmarks are available, for example
from the IPPC BREF documents, for industry sectors or specific industrial processes that may be used

as a comparison of the efficiency of installations within a sector. Where available, these will be
provided within Section 2.7.3 of the appropriate sector-specific Guidance Notes. Some indicative
examples of SEC are given in Table 2.2 which may be used for comparative purposes or to exaNQ
trends.

o

0
Sector Sub-sector/product Specific energy cons.umptrQn\ v
Range UnthQ V" | source
Metals copper 15-3.2 MWh/tonnB\rbduct | BREF
aluminium 17.8-20.0 MWh/iohgd product | " ©
Minerals cement 0.9-1.8 MWO}!Te product BREF
lime 15 /tonne product ref. 7
Other pulping: raw pulp 5.5-5.9 o MWh/tonne paper BREF
industries pulping: recycled fibre 24-2.6 ‘G\ MWh/tonne paper ref. 8
papermaking 2.9 . S\\\ MWh/tonne paper

Guidelines for calculating SEC are given below: 6

e SEC is usually expressed in terms of ene y simply dividing energy consumption by an
appropriate production unit to provide
time periods over which energy comnp ion and production levels are measured must be the
same. ltis good practice to calc
to demonstrate that installatiom@ency is increasing. For activities with seasonal variations in

product output, it may be mos ropriate to present SEC on a monthly and annual basis.

e The SEC is usually bas primary energy consumption, denoted SEC,. There is no fixed rule
on the unit of producti t should be used as the basis for SEC, but it should be whatever unit

most closely mirror
tonnes of produ€t o
of appropriate@ , in relation to any available benchmarks for the sector.

rimary purpose and level of production at the installation, for example

Version 3, March 2002
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2.7.2 Basic energy requirements (2)
INFORMATION IN THIS SECTION APPLIES TO ALL IPPC APPLICANTS

Describe the proposed measures for the improvement of energy efficiency.

See Section 2.7.2 of Sector or General Sector Guidance. Q\

Section 2.7.2 of the Sector Guidance requires that the Operator describe the proposed mea% to
improve energy efficiency. This includes the following aspects:

e operating and maintenance procedures (1>

e basic physical measures

 building services }\\

o appraisal of all applicable measures in an energy efficiency plan. \Q

1. Operating and maintenance procedures Q

The manner in which individual processes and services within an § ation are operated can have a
significant impact on energy consumption. Optimisation of o irg procedures and equipment
schedules, as well as maintenance and general housekeepi cedures, can lead to significant
energy efficiency improvements. &

*
Some of these techniques may be sector-specific an& e addressed in the relevant Sector
Guidance Notes, but the general principles apply to installations. To demonstrate compliance
with Section 2.7.2 of the Sector Guidance requir at opportunities to improve the energy efficiency
of operating and maintenance measures sho @e implemented. These include the more common
aspects listed below, where applicable to t@c Ivities within the installation, and any other site-specific
operating and maintenance techniques$

Optimised warm-up procedures t uce supplementary energy use

This will be applicable to many in al processes, including combustion plant, ovens, furnaces and
other thermal treatment procegses.” The Operator should demonstrate that operating procedures have
been optimised, within the Q?aints of recommended heating rates, to ensure that the use of start-up
fuel or energy is not w tf&ough over-extended warm-up periods or periods of supplementary
firing. The Operator s@ 7 however, ensure that this does not compromise any other conditions
relating to minimurﬁ%)e tional temperatures and associated impacts on environmental emissions.

Managementyana~scheduling of furnaces and heated vessels to reduce holding time

This is applic to many batch processes, especially in the metals and chemicals sectors. The
Operatorﬁﬁ demonstrate that operating procedures have been integrated with upstream and
downstreawd activities to minimise unnecessary holding of materials at high temperatures.

*
i l}u ation of compressed air leakage through regular checks and maintenance

QQ pressed air is used as a transmitting medium in a wide range of industrial applications.
e

neration of compressed air is energy-intensive and wastage should be minimised where possible.

@Q_eakage is the single biggest area of wastage in the generation and use of compressed air, and can

often be addressed by simple, low-cost maintenance checks. The Operator should demonstrate that
basic, low-cost steps have been undertaken to minimise leakage. Further guidance in the form of an
indicative checklist is presented in Appendix 2A.

Maintenance of steam distribution systems to reduce leaks and heat losses

Steam is used as a heating medium or direct feedstock in many industrial processes, and efficiency
gains can often be made by improving efficiency of steam distribution from generation to the point of
use. The most common areas for improvement at low cost (other than physical measures described
elsewhere) are through repairs to leaks and improved steam traps. The operator should demonstrate
that basic, low-cost steps to reduce leaks and heat losses have been undertaken. Further guidance in
the form of an indicative checklist is given in Appendix 2B.

Regular servicing of refrigeration condensers and evaporators

Refrigeration systems are commonly used for process cooling and storage. To comply with the basic
energy requirements, the Operator should demonstrate that procedures are in place for the regular
servicing of refrigeration components to avoid poor heat transfer and reduced efficiency. Further
guidance in the form of an indicative checklist is provided in Appendix 2C.
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Regular cleaning of heat transfer surfaces prone to fouling

Heat transfer equipment is used extensively in industrial applications and includes that used for heat
exchange between process fluids, direct heating and cooling of fluids, and in boilers. The fouling of
heat transfer surfaces through deposition of dirt or corrosion products reduces their efficiency
significantly, as deposited material usually has a relatively low conductivity.

To satisfy the basic energy requirements, the Operator should demonstrate that procedures are in
place for the regular cleaning of heat transfer surfaces, particularly in applications most prone to Q

fouling. '\

Switching off equipment when not in use

This is a basic housekeeping measure that applies to all industrial applications. To satis
energy requirements, Operators should demonstrate that procedures are in place to i
inefficiencies caused by unnecessary running of equipment when not in use. \Q l/

Operation and maintenance of motors and drives

Motors and drives are used to operate many mechanical systems in industr'@ucesses To reduce
the load on motors and drives, the Operator should demonstrate that basic‘xg enance steps such as
lubrication of machinery have been undertaken. To comply with the ba y requirements, the
Operator should demonstrate that procedures are in place for the re $ ervicing of motors and
drives. An indicative checklist is provided in Appendix 2D.

Optimised cleaning of filtration equipment &
Filtration equipment used for screening solid material fro us or liquid streams should be
regularly cleaned and maintained in order to reduce the @ing pressure drop and load on fans and
pumps. These procedures should also take into consj \e on, where relevant, the optimisation of
automatic cleaning systems, e.g. using compressed‘s&vhich may be significant consumers of energy
themselves.

2. Basic physical measures $®

Section 2.7.2 of the Sector Guidance rgQuires the Operator to describe and provide evidence that
basic, low-cost, physical energy efﬂ techniques have been undertaken to avoid gross
inefficiencies relating to excessw g or cooling losses.

This includes identification
systems, hot water pipes,

|m|nat|on of all excessive heating or cooling losses from steam
vessels, ovens, chillers and other temperature-controlled zones or
equipment through imp ation of basic insulation and containment methods. For example:

e Insulation of st hot water systems, to ensure that all steam and condensate pipework and
fittings are |n d sufficiently. Well-insulated pipes typically have heat losses 10-20 times lower
than those froftininsulated pipes. Each uncovered flange on a steam line is roughly equivalent to

Kplpe so a single, uninsulated 150 mm (6 inch) flange can result in a typical annual

0.6 m of
energ of almost 6 MWh
. f hoods, lids, air-tight seals and self-closing doors to maintain temperature

%ance of unnecessary discharge of heated water or air by fitting simple timers or sensors.

Q Building services

Section 2.7.2 of the Sector Guidance requires the Operator to optimise the energy efficiency of
services in buildings that are included within the permitted activities, e.g. process buildings, control
rooms, etc. This includes energy-consuming services such as space heating, cooling and hot water,
ventilation and lighting.

The energy consumption associated with industrial buildings is often overlooked, yet space heating,
ventilation, air-conditioning, associated pumps and fans, lighting and office equipment can be a
significant proportion of overall consumption in the less energy-intensive installations. Furthermore,
low-cost measures can save up to half of the buildings-related energy use. For energy intensive
industries, buildings energy use may have a relatively minor impact and should not distract effort from
more major energy issues. Buildings should nonetheless form part of the assessment of energy saving
opportunities, particularly where they constitute more than 5% of the total energy consumption, or
where there is little scope for energy improvements to the process, making attention to building
services more worth while.

Note that the assessment of appropriate energy efficiency techniques should also have due regard to
any implications on health and safety at work.
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Section 2.7.2 of the Sector Guidance requires the Operator to identify which of the following energy
measures are applicable to the activities within the installation and the extent to which they have been
implemented. This includes the following elements:

Lighting
e Provide evidence that an assessment of the efficiency of lighting has been undertaken, including:
- estimation of lighting level; \
- comparison with appropriate benchmarks. '\%
A method for assessing efficiency and indicative benchmarks is given in Appendix 2E. Q
« Demonstrate that the following measures have been considered or implemented: (l/
- use of efficient lighting systems, lamps and luminaires (1>
- installing lighting systems to provide appropriate lighting density; Q
- using effective controls so that lighting is only used when required \
Further guidance on lighting systems and lighting density is provided in Ap 2E.
Also see EEBPP publications:
GPG160 Electric lighting controls — a guide for designers, installers a rs
GPG303 The designer’s guide to energy efficient buildings for ind

Heating, cooling and ventilation

e Describe proposed measures to improve energy effi
control systems, including use of the following techri

- use of waste process heat for space heati

- selection of high-efficiency heating equ%t
- selection of point-of-use water heat%§

- temperature control: use of ther@s , time switches, etc.

- use of natural ventilation Q
- draught-proofing measure%

Further guidance and an inq@e checklist is provided in Appendix 2E.

Section 2.7.2 of t ctor Guidance requires the Operator to produce an energy efficiency plan that
identifies and gppreises energy efficiency techniques applicable to the activities covered by the Permit.
This is not Ii{'& to measures covered under basic energy requirements, but should include all
technicall§§j able measures, such as those identified in all the previous sections, in Sector Guidance
or si§§ in EEBPP publications. In the case of Permits that are covered by a Climate Change or

4. Energy effi§ie&an

Dire rticipant Agreement, no techniques beyond the basic energy requirements will be enforced by
t ulator. However, if the Permit ceases to be covered by a Climate Change or Direct Participant
q ement, then further energy efficiency measures will be required to meet the PPC Regulations.
e energy efficiency plan submitted as part of the Application will then be used as a basis for
determining the scope of these further requirements.

To comply with the requirements of Section 2.7.2 of the Sector Guidance, the Operator should provide
an energy efficiency plan which:

« identifies all techniques described in Section 2 of this Guidance that are applicable to the
installation but that have not yet been implemented (this should include basic energy requirements
in Section 2.7.2 and further energy efficiency techniques in Section 2.7.3 of this Note and the
relevant Sector Guidance)

e estimates the annual carbon dioxide savings of each technique
« identifies any techniques that lead to adverse environmental impacts.

In addition, those Applicants which do not hold a CCA or DPA should meet the further requirement to:

e prioritise the applicable techniques according to their costs in relation to the environmental benefit
delivered.

An example of an energy efficiency plan is shown in Table 2.3.
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The aim of the energy efficiency plan is to provide the basis for an ongoing energy efficiency
improvement programme. The production of a Permit-specific energy efficiency plan enables the
Operator to demonstrate that basic good energy management principles are in place and that the key
energy saving opportunities for the installation have been identified and appraised in terms of their
costs and benefits. This enables the Operator to identify the scope of measures which should be
implemented and to prioritise the order of their implementation. (Note that it is likely that this type of
appraisal would need to be carried out in any case for the purposes of any targets negotiated under
CCA) a\

The appraisal of candidate energy efficiency techniques requires a cost-benefit assessment
Regulators’ preferred method for conducting cost—benefit appraisals, based on discounte
techniques, is described in Appendix 4. This method is applicable in cases where the e X fficiency
measures do not affect any other environmental releases from the installation. Howe

where there is a trade-off between energy efficiency and worsening of any other egi ental

emissions, an appraisal should be conducted according to the H1 environmenta ment
methodology for the assessment of BAT®
Qlled to meet the

For Operators without a Climate Change Agreement (including those that h&r
obligations of their CCA), a detailed assessment of all technically availa gy efficiency measures
should be undertaken according to the methodologies described abo is will then form part of an
implementation programme. $

dioxide savings for all technically available options. Should t erator fail to meet the obligations of
their CCA at any stage, then the options identified in th| elNgy plan should be subject to further
detailed costs—benefits appraisal according to the meth gies described above, in order to develop
an implementation programme.

Table 2.3 Example format of energy eff@plan

In the case of Operators with a CCA, the energy efficiency pliﬁ Id include estimates of carbon

ALL APPLICANTS (\b. ONLY APPLICANTS WITHOUT A CCA

Energy efficiency measure CO; savings (tonféy Equivalent EAC/CO; saved Date for

Annual etime annual cost * £/tonne implementation
X3 (EAC) £k

CHP plant

1,948 A\ 29,220 (35.7) (18.32)

High efficiency motor & 20 (0.4) (87.30)

Variable speed drive

1455 7,280 (49.4) (33.95)

\{}.

(A
O

V.t
\?

S

. Refer to App

the metho
been e d.

Z for preferred appraisal methodology. Where other appraisal methodologies have been used, state
provide evidence that appropriate discount rates, asset life and expenditure (£/tonne) criteria have
Bracketed figures are cost savings.
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2.7.3 Further energy efficiency techniques

INFORMATION ON TECHNIQUES IN THIS SECTION APPLIES TO ALL APPLICANTS, BUT
IMPLEMENTATION OF TECHNIQUES IN THIS SECTION APPLIES ONLY TO ACTIVITIES NOT
COVERED BY A CLIMATE CHANGE AGREEMENT OR DIRECT PARTICIPANT AGREEMENT

The Operator should describe proposed measures for improvement of energy efficier%\
See Section 2.7.3 of Sector or General Sector Guidance. '\

Section 2.7.3 of the Sector Guidance requires the Operator to describe proposals for f \ikrocess
related energy efficiency measures for any activities in the Permit that are not cove % Climate
Change Agreement. The energy efficiency measures described in this section o& d the low-cost
basic physical measures described in Section 2.7.2, to consider the full rang %%q gy efficiency
techniques available to industrial installations. Such techniques include de i%onsiderations, the
selection of energy-efficient equipment, the use of process optimisation an(&{grated techniques and
options for energy supply.

1.  Energy efficiency techniques $

The most effective energy efficiency improvements can usual g made at the design stage in new
installations and refurbishments, or in the specification fo ement of equipment and buildings. At
this stage, integrated energy efficiency techniques such at recovery, water minimisation, heat and
power demand can be optimised by consideration of y consumption and recovery opportunities
for the installation as a whole. There are also compdn&nts and controls of larger equipment or process
plant which can be upgraded or optimised to im @ energy efficiency without the need for major
refurbishment or redesign. é

The techniques available for energy eﬁ"cie?&re strongly dependent on the particular site, activity and
industrial process. There is a vast arr. information and advice concerning energy efficiency
available commercially, and under t PP run by DEFRA. ltis the aim of this Guidance not to
attempt to summarise and reprod is mass of information here, but to ensure that the Applicant
has considered all relevant technms for energy efficiency within the installation and identified those
that are most effective.

In many cases, the mo opriate energy efficiency techniques will be described in IPPC Sector

Guidance Notes.
Section 2.7.3 of t@ctor Guidance requires the Operator to identify which of the following techniques
a

are applicabl ctivities within the installation and the extent to which they have implemented.
e Motors rives Motive power in particular can make a significant contribution to energy
cons n in industrial processes. The capital cost of a higher efficiency motor is no more than a

T addition, use of variable speed drives to reduce the load on fans and pumps is a much more
5\gn rgy-efficient method of regulating flow than throttles, dampers or recirculation systems. Phase
ptimisation of electronic control motors should also be considered.

Heat recovery Significant savings can be made through the recovery of waste heat in many
industrial sectors. Opportunities for heat recovery from gaseous and liquid effluent streams should
be explored for use in applications such as direct process heat exchange, pre-heating of
combustion and drying air, flue gas re-heating, etc.

e Water minimisation The use of mechanical de-watering equipment such as presses and
centrifuges will minimise drying energy requirements. Use of closed circulating water systems to
minimise water treatment is also recommended good practice.

s%g quality motor but the efficiency gain of 2-3% makes significant savings over the motor’s

o Low-energy technology Process routes or equipment with inherently low energy consumption,
such as electro-technologies, may be appropriate for particular applications. A key feature of these
technologies is that they give highly targeted and controlled delivery of energy at the end-stage,
which can lead to an overall reduction in primary energy consumption. For example, microwave
heating has a high efficiency of heat transfer by generating heat directly in the product, instead of
heating the space around the product to a high enough temperature to cause sufficient heat to
transfer into the product. Other techniques that can, in appropriate applications, deliver net savings
include induction heating, ultraviolet curing, air-knife drying, desiccant drying, infrared heating, radio
frequency heating and a range of other specialised low-energy processes.

e« Optimised design and layout For example, reduced pipe runs, minimised pressure losses,
location of buildings, etc.
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e Process control and instrumentation For example, the use of control and instrumentation to
optimise process conditions such as temperature, pressure, flow-rate and humidity.

e Specification of equipment Energy consumption should be taken into account in the
specification and selection of new equipment and buildings.

2. Energy supply techniques

Section 2.7.3 of the Sector Guidance requires Operators to demonstrate that they have considere@

alternative, more efficient forms of the supply of electricity and heat, according to the guidelines iogl

All energy use constitutes an environmental burden and Operators are required to demonstr atit

is not only consumed efficiently at point of use, but also produced in as efficient a mann sible.

There may be instances where the use of certain low-energy technologies determines eg\g.‘ of

energy supply used; in such cases the aim should be to demonstrate that the over iciency is

maximised compared to alternatives. \
t

To comply with Section 2.7.3 of the Sector Guidance, the Applicant should c@ he following.

« Demonstrate that the alternative options for the supply of process heat een appraised, and
provide information on the combustion and thermal efficiency of heat suppi: systems. Thermal
energy is a requirement for many IPPC installations, often producegq%n the form of hot gases, steam
or hot water from the combustion of fossil fuels. This is most of nerated on-site, but options
for the import of steam or “waste” heat from neighbouring ins 1@4 ns should also be considered.
The energy efficiency of such systems is dependent on ty, el, combustion equipment, steam-
raising boiler and distribution system. Specific energy e i@cy guidance for combustion plant is
provided in the Sector Guidance Notes for those prQ&

See EEBPP publications: \§\
stxial

GPGO030 Energy efficient operation of indu % ilers
GPG197 Energy efficient heat distributioqb
ECG066 Steam generation costs
ECGO067 Steam distribution costsé
¢ Identify whether CHP is feasible@ at and power supply for the installation. CHP is the
simultaneous generation and f heat and electricity on-site or nearby. A turbine or engine is
connected to a generator to préauce electricity, while the exhaust heat is used to raise steam or hot
water or provide absorpii illing. Making use of this “waste” heat makes the system inherently
efficient, and thereforesfinancially attractive. CHP can save 20-30% of a site’s primary energy and
is therefore one of st important energy saving technologies. However, CHP plant requires a
simultaneous d3$a or electricity and heat (or cooling for absorption chillers) and a feasibility

study is usual ertaken to determine whether a scheme is suitable for an installation. Appendix
3 providege' information on the principles of CHP feasibility appraisals.

Reason y CHP may not be applicable are: the unavailability of a suitable fuel (gas is most

com ; the use of a waste-to-energy scheme instead; that the installation is too small for the
availabie gas turbines or engines; that the projected life of the plant is too short; or, that existing
sx s are more efficient.

he balance of steam demand and electricity consumption is another important factor. If the steam

@ demand becomes too low, then the economics can become less attractive. This leads to the

important conclusion that energy techniques must be viewed as a whole across the installation.
DEFRA hgs published guidelines regarding criteria that should be used for good quality CHP
schemes ".

See Appendix 3 for general information on CHP and EEBPP’s CHP club at
htttp://www.chpclub.com
Also see EEBPP publications:
GIR82 The manager’s guide to custom built CHP
GIR83 The manager’s guide to packaged CHP

¢ Identify opportunities and describe the feasibility of using on-site renewable energy sources or
purchasing energy generated from renewable sources. Using renewable energy sources clearly
produces a reduction in environmental impact. Although renewable energy schemes must be
carefully designed for each application, there are several examples where companies have
incorporated renewable energy into industrial applications such as:

- biomass conversion for heat and power generation
- use of fuel gas derived from landfill, e.g. in brick kilns
- fuel gas production from anaerobic digestion of sludges in sewage treatment works.
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Other promising technologies such as fuel cells have yet to reach full commercial status but may be
considered in future. The use of other renewable technologies such as wind and hydropower is
much more dependent on location and will not be appropriate to every installation. However, many
public energy supply companies are now offering tariffs and contracts for “Green Electricity”, which
is generated wholly or partly from renewable energy sources, has a much lower environmental
impact and can dramatically reduce an installation’s carbon dioxide releases.

For more information, contact electricity suppliers and the New and Renewable Energy Enquir@

Bureau (tel 01235 432450/433601) '\
Demonstrate that the option of energy recovery from incineration of process waste has b
considered and justify any decision not to recover energy. Combustion or other therm ersion

Co-incineration with other fuels, or joint schemes with other local Operators, sho be
considered. This can be a valuable way of recovering energy from wastes whi d otherwise
be disposed to landfill, provided that emissions are tightly controlled to minin"ﬂ other
environmental impacts. In determining whether such waste-to-energy sc ey are likely to
produce an overall environmental benefit, a full analysis including consi gon of alternative
options should be carried out. The Operator should also refer to@ t Guidance Notes for

of on-site generated wastes to provide heat and power should be considered whergﬁ riate.
I

waste combustion and incineration processes for information on relgyait standards and obligations
for these processes.

Reasons for not being able to justify a waste-to-energy pl @’it be that the waste is already
being put to more beneficial use, that the waste has a low, ustible content, or that a gas-
powered CHP plant offers better overall performance ough it is using fossil fuels.
Combustion of waste also has considerable impactuﬁwﬂer pollutants, and the assessment should
take these into account against the costs.
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3 Emissions benchmarks
3.1 Emissions inventory and benchmark comparison

INFORMATION IN THIS SECTION APPLIES TO ALL IPPC APPLICANTS

Cross-reference Describe the nature, quantities and sources of foreseeable emissions into each mediu.

to requirement (which will result from the techniques proposed in Section 2). M\
in Sector

Guidance See Section 3.1 of Sector or General Sector Guidance. '\

Section 3.1 of the Application requires the Operator to list significant emissions of all (1c/es that
will result from the proposals in Section 2 of the Sector Guidance. The reporting nd indirect
emissions of carbon dioxide resulting from the consumption or generation of en r% he activities
covered in the Permit is included as part of this overall reporting of environm issions. A
suitable table on which to record this information is provided in the electron pllcant) version of the
Sector Guidance Note, based on the format in Table 3.1.

A(\

Table 3.1 Energy source Annual emissions of \environment (tonnes)
Example format:
ig:_'::;?g;;{ de Electricity (public supply)* A
from energy use Electricity (other supply)* \4

Imported heat* RS

Gas XN

Qil Ca

Other K, N4

Total N

g

e« Emissions should be based on prin@‘energy source.

Note that there are no emission coacentration benchmarks for carbon dioxide for comparison, unlike
other environmental pollut

Energy consumption re in the release of a number of polluting substances. The primary indicator

Supplementary in the assessment gf\e.‘y efficiency is emission of carbon dioxide generated through the production

information of energy from fuelg{ Reporting of direct and indirect emissions of carbon dioxide is required in order to

ensure that the e mental benefits of using efficient on-site energy conversion systems over the
average natiok@l grid efficiency are taken into account. Direct releases occur where primary energy is
converted ta h®§at and/or electricity at the installation, e.g. through steam-raising boilers, combined heat
and pow t or gas combustion turbines. Indirect releases are those associated with the
Con‘Sl@tl of electricity or heat generated elsewhere.

i e?&and indirect emissions of carbon dioxide can be calculated using the factors provided in Table
%ﬁor, where applicable, by the use of factors derived from on-site heat and/or power generation. In
@f e latter case, Section 3.1 of the Sector Guidance requires that the Operator provides details of such
actors. Emissions for electricity and imported heat should be based on primary energy. The values in
@ Table 3.2 are consistent with factors used for Climate Change Levy and negotiated agreements, but
Operators may propose actual factors for fuels of variable composition, where available.
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Fuel Emission factor: carbon Emission factor: carbon dioxide
kg/MWh kg/GJ kg/MWh kg/GJ
Table 3.2 Electricity* 45.3 12.6 166 46.2
Emissions factors | Coal 817 22.7 300 83.2
for various fuels | Coke 17 32.5 430 119.2,™N
Gas oil 68 18.9 250 69,3
Heavy fuel oil 70.9 19.7 260 ,12'&
Petrol 65.5 18.2 240 66y
Liquid petroleum gas 62.7 17.4 230 \' /638
Jet kerosene 65.5 18.2 240 \ "66.7
Ethane 54.5 15.2 200 . (N\V 557
Naphtha 70.9 19.7 260 5 \ 72.2
Refinery gas 54.5 15.2 208"\ 19.1
Petroleum coke 92.7 25.8 84Q) 94.6
Natural gas 51.8 14.4 190 52.8

1 tonne carbon = 44/12 tonnes of CO 1 MWI@%J

* Emissions factor for public supply, based on primary energy cor‘m tion. The Operator should
specify appropriate emissions factor for other supplies, e.g. di pplies or “green” tariffs.
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APPENDIX 1 - Allocation of
Energy Inputs from CHP

@Q Heat Energy

Appendix 1 - Allocation of energy inputs from CHP

This appendix provides guidelines for apportioning energy supplied from combined heat and power
units, depending on the proportion of output supplied to the permitted activities. These guidelines are
extracted from those provided for DEFRA’s Climate Change Agreements.

Where all of the energy from a CHP plant is used within the facility, the facility shall be treated as using
all of the units of energy input to the plant. Where this is not the case, the energy input to the CHP
plant shall be allocated to each user of the heat or electricity as follows: \

(1) First, allocate energy input to the CHP plant to the heat and electricity produced using the@&ing

formulae (l/
Heat Energy = Fuel Input x Heat Ou?u[t>

( 2 x Electricity Output ) + Heat Output

( 2 x Electricity Output ) + Heat Output

Electricity Energy = 2 x Fuel Input xty Output

where Q
“Heat Energy” is the energy allocated to the heat produced $
“Electricity Energy” is the energy allocated to the electricity pr, d

Fuel Input” is the fuel supplied to the CHP plant . \\'Q

“Heat Output” is the quantity of heat produced \

“Electricity Output” is the quantity of electricity pr%ce .

(Fuel and heat units should be expressed on s calorific value basis. Energy units should be
consistent throughout (ideally kwWh). Wher rption cooling is used to produce a cooling supply, the
cooling output should be metered and % by the average coefficient of performance (COP) of the

cooling system to estimate the heat us

(2) Then apportion the energy inp‘a&ach user of the heat and electricity as follows:
o]

- allocate the heat ener%h ch user of the heat in proportion to the quantity of heat from the
CHP plant which ea sumes

- allocate the elec ﬁg energy to each user of the electricity in proportion to the quantity of
electricity from he)CHP plant which each consumes.

Thus, if the heat i@ ributed to a number of users such that

\ Heat Output = Heat + Heat, + Heat,
or the eleghcity is distributed to a number of users such that
. \% Electricity Output = Electricitys + Electricity2 + Electricitym
n

i\

Heat; x  Heat Energy
Heat Output

Electricity Energy+ Electricity4 x  Electricity Energy

Electricity Output

where “Heat Energy+” and “Electricity Energy+” are the quantities of energy allocated to user 1, and
likewise for the other users.

(3) If some of the electricity is exported to the public supply (and not directly to a known user), allocate

credit for this electricity to each of the heat users as follows:

- multiply the quantity of exported electricity by 2.6

- subtract from this the energy apportioned to the exported electricity from the CHP plant, which
gives the saving that has been made

- divide this saving amongst each of the users of the heat from the CHP plant on a pro-rata basis to
the quantity of heat which each uses

- subtract the pro-rata saving from each of the heat figures calculated in accordance with step (2)
above, to get a revised heat figure.

Environment Agency Version 3, March 2002 22



APPENDIX 1 - Allocation of
Energy Inputs from CHP

Thus, if electricity were exported to the public supply instead of being supplied to user m in step (2)
above, the revised heat figures would be:

Revised Heat Energy1 =

Heat Energy:s — [(Exported Electricity x 2.6) - Electricity Energym] x Heats
Heat Output

Revised Heat Energy» =
Heat Energy. — [(Exported Electricity x 2.6) - Electricity Energym] x Heat> ®

Heat Output '\
>

Revised Heat Energy, =

Heat Energy, — [(Exported Electricity x 2.6) - Electricity Energym] x‘@,
Heat Output

where “Exported Electricity” is the quantity of exported electricity expresseck@e number of units of

electricity exported. Q

(If there were no electricity exports to the public supply, then us %ould report total energy from the
plant or generator as Heat Energy+ plus Electricity Energys. | %e were electricity exports, user 1
would report total energy from the plant or generator as : eat Energy+ plus Electricity Energy;.)

N
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Appendix 2 - Energy efficiency checklists

A - Checklist for compressed air

Good housekeeping
Consider turning off compressors during non-productive hours.

Review the level to which air is pressurised. You may be able to reduce it, which reduces %
consumption and leakage.

Related to the previous two points, if there are applications which require higher préssuizes or
have longer operating hours than the rest of the system, investigate whether it n(gb worth
installing a dedicated compressor.

Check that the air inlet to the compressor is not taken from inside the buil \ Compressors
operate more efficiently using cool air.

Control/sequence compressors to operate on a “demand-controlled” t&s Compressors use as
much as 70% of on-load power when they are idling. Seek profeg&iomal advice.

Initiate an effective system for reporting leaks. Carry out an 2 hours” survey, to listen for
leaks, locate them and tag. &
Qfoe of leaks.

Check that the condensate collection system is WO correctly, and that there is no constant
bleed of air. Condensate traps may be jamme or have been bypassed. Consider fitting
electronically operated condensate traps, w%h e more reliable.

Treatment $

Investigate treating the bulk of é« to the minimum level possible, then improving the quality
for specific appliances.

Make sure all redundant piping is isolated — it is ofte

Regularly inspect and maintaif the air treatment system. Check the pressure drop across the
pre- and after-filters. x above 0.4 bar the filter may need replacing. It is cheaper to replace
the filters than to E% he loss in air pressure when they become clogged.

Measure the dry et temperature. This should not exceed 35°C with the compressors on full
load.

Measureghée mperature of the dryer room. It should be within 5°C of the outside ambient
tempe@ . If the room is too hot, there is a loss of performance.

O

3. ’@ of compressed air

Environment Agency

Over 90% of energy used by a compressor is turned into heat, so consider whether you can fit a
heat recovery system to the compressor(s) and use this heat elsewhere in your buildings.

Use of higher efficiency nozzles (which entrain free air) can maintain performance, yet reduce the
distribution pressure and hence energy consumption.

Make sure that air tools are not left running when not in use.

Check that compressed air is not used for ventilation or cleaning purposes, such as blowing off
swarf.

Look at alternatives to compressed air tools. Electrically powered tools are much cheaper.

When purchasing a new compressor, take into account its energy efficiency, since electricity will
be the major running cost.
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4.  Calculating compressed air leakage

The best way to establish the amount of leakage in a system is by measurement. In the absence of
suitable measuring devices, a no-load test should be carried out to establish the percentage leakage
from the system (see GPG126, p. 5). Two possible methods are as follows.

(@) For compressors in on/off mode

This applies to compressors that are operated in an on/off load, i.e. when the compressor is on-load it

produces a known amount of air. Q\

e  Close down all the air-operated equipment. }\

e  Start the compressor and operate it to full line pressure, when it will off-load. Air leak use
the pressure to fall and the compressor will come on-load again.

e  Over a number of cycles, make a note of the average on-load time (T) and avepageoff-load time

). '\\

e Total leakage can then be calculated as follows:

Leakage (litres/second)= Qx T \\:

T+t QO
where Q = air capacity of the compressor (litres/second), T@verage on-load time (s) and t
is the average off-load time (s). &

(b) For modulating compressors ’&Q

This test is more difficult, as the compressor output b$mown. The following method can be used if
you have a pressure gauge downstream of the r@ver

. Calculate the system volume of air ( %s This can be estimated as the volume of air mains

downstream of the receiver |solat8 , including all the pipework (25 mm and above) and the
receivers.
. Pump up the system to ope ressure (P1) and then close the isolating valve.
. Record the time (T) for (sbe to drop to P-.
. Leakage can then b lated as follows:
Leakage (Iitre‘ss )=V x(P1-P»)
T

where§9res, P4 and Pz are in barg, and T is in seconds.
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B - Checklist for steam systems

5.

Maximise condensate return

Hot condensate that is not returned to the boilerhouse has to be replaced by treated cold make-up
water and wastes some 20% of the energy absorbed in the generation of the steam from which the
condensate is derived. This may be the greatest single energy loss in steam utilisation. The
additional make-up water also adds to water treatment costs.

If condensate is being discharged to drain because of the risk of contamination, it may be pos@

to return the condensate to a break tank via an analyser to detect the presence of any co akﬁQ t.

Alternatively, recover useful heat from contaminated condensate before discharging it t .
{Ibutilised.

The energy in any steam used for direct injection to process may be considered to b

Avoid loss of flash steam from condensate return Q
When condensate is discharged from steam traps and flows along the re@ping, some flash

steam is formed. \»~
Try to find a new use for the flash steam — it will typically contain som@40% of the energy in the
original pressurised condensate. All too often flash steam is simpgﬁ%ed to atmosphere.

If the condensate and associated steam cannot be accommo in the boilerhouse hot well, flash
the collected condensate down to a low or atmospheric pr ocal to the point of use of the
steam and pump the residual condensate back to the hot ¥ This practice is also preferred

where there are long runs of condensate piping.
g piping &Q

Isolate unused piping

Check all pipework is used. There may be hes of the steam distribution system that are no
longer used and can be removed from thS em.

Use valves or slip-plates to isolate pipi at supplies steam to infrequently used items of plant.
Such piping imposes a disproportio,ée standing loss on the system and is likely to receive less
maintenance attention.

If you remove part of a redun(@gction of piping and fit a blank flange, check that the remaining
piping is adequately supposted

Improve steam ng
Inspect steam trdps routinely.
Make sure th e replacement of defective traps is given high priority.

Re;@ steam leaks
Cdbsider keeping a documented system for reporting and rectifying of steam leaks.

. I%ke sure that the repair of steam leaks is given high priority. Costs can soon mount up with only

Q few leaking valve glands.

Environment Agency
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C - Checklist for air conditioning and refrigeration

1.

Around the refrigeration plant

Keep the condensers clean. Blocked condensers increase the condensing temperature, and a
1°C increase in condensing temperature increases running costs by 2—4%. The cooling capacity
also drops and the required temperature may not be achieved. Get the condensers cleaned
regularly and budget to replace badly corroded ones.

Make sure air entering the condensers is as cold as possible. The warmer the air onto the ®
condenser, the higher the condensing temperature. Shade the condensers if necessary a
ensure warm air is not recirculated — remove anything obstructing the airflow.

Check the refrigerant sight glass for bubbles. Bubbles in the sight glass usually me stem is
leaking. (NB: itis illegal to knowingly vent certain refrigerants.) Find the leaks a efair them
before the system is recharged with refrigerant.

Check that the oil in the compressor sight glass(es) is at the right level. Thbcbmpressor will be

more likely to fail if the oil level is too low (or too high).

Report and repair any pipework that is vibrating. Vibrating pipework.i &:e likely to fracture,
causing a major refrigerant leak. Get the pipework fixed more se , but make sure it is not too
rigid.

necessary, reducing reliability and performance. Ventila plant room, preferably with an
extractor fan that is switched on when the temperatg{@g too high. Make sure air can get in as

well as out of the plant room. $\

Keep the door closed as much as po \$ ce around the door indicates poor sealing, with a
consequent increase in the heat | oid loading product in the doorway and improve the
sealing on the door. If the door h be used regularly, fit a strip curtain.

Keep the plant room as cool as possible. Otherwise, theélﬂ il be running hotter than

In cooled rooms

Do not stack product directly r the evaporators This impedes the airflow over the cold store.

Check your evaporators ost properly. Evaporators that operate below 0°C should be
completely defrosted he ice starts to cover the fins — this may be every few hours or every

few days. If the fr s not clear, or if the drain pan/lines are blocked, then the frost build-up on

the evaporator,wil worse

Report ice or&ﬂoor and walls of the store. This indicates that a lot of air is entering the room,
bringing with oisture, which is condensing on the evaporator and the structure. It could also
indicat@ﬁost problem

Do n@eep the store colder than necessary. Cold stores are often held at lower temperatures
. necessary because of worries about failure. In fact, having a cold store at a lower

\ perature than necessary makes it more likely that failure will occur.

2)

In other areas

0@ Refrigeration systems have to remove the heat from many places other than the product or space you
0 are cooling. Most of these heat gains are unavoidable, but they should always be minimised.
Common examples are:

.

Environment Agency

Pumps and fans that circulate cold air, chilled water, or an antifreeze solution generate heat,
contributing most of the power they consume to the cooling load — switch them off when not
required.

Lights in a cold store or cooled room also contribute most of the power they consume to the
cooling load — switch them off when not required.

Cold refrigerant pipes (particularly the larger gas pipes) will pick up heat from their surroundings —
they should be insulated, and avoid hot areas.
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D

1.

Environment Agency

- Checklist for motors and drives

Is the equipment still needed?

Check that changing operational requirements have not eliminated the need for the equipment
altogether.

Switching the motor off \
Time the switching according to a fixed programme or schedule. %
Monitor system conditions, e.g. high or low temperatures, and switch off the motor when Q’%ﬁ

needed.
Sense the motor load so that the motor is switched off when idling. \(1/

Reducing the load on the motor \

There is no point in optimising the drive if what the motor is driving is fu @ntally inefficient.
Is the system doing a useful and necessary job? K

Is the transmission between motor and driven equipment efficient? Q

Is the driven machine efficient? $

Are maintenance programmes adequate? K@
Have losses due to the pipework, ducting, insulation, minimised?

Is the control system effective? . 5\\

Minimising motor losses ?
easible.

Always specify higher efficiency motors w.
When a motor fails, ensure that prope and attention are given in the repair process so as to

minimise energy losses.
Avoid using greatly oversized m

Consider permanent reconne@n of the motor electrical supply in star-phase, as a no-cost way of
reducing losses from lightlygoaded motors.

Check that voltage im e, low or high supply voltages, harmonic distortion or a poor power
factor is not causin% sive losses.

Slowin doche load

applications where the cube law applies, even a small reduction in speed can
stantial energy savings.
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E — Checklist for building services

1. Lighting systems checklist
(a)

Lighting levels in industrial processes should be appropriate for the tasks. It is possible to show that
general lighting conforms to good energy efficiency practice by calculating the installed lighting load
in watts per square metre. A simple estimate can be made for each general processing area by:

Assessment of lighting level

e counting the number of lamps installed in the given area (where a fitting has more than one lamp

N

count the total n

umber of lamps,)

¢ adding up the circuit watts using table A2.1,

e dividing the total

circuit wattage by the floor area.

Table A2.1 gives typical circuit watts for most types of single lamp light fittings. \Q(I/

Table A2.1 Circuit wattages for commonly used lamps \
Lamp type Description * Total ci,cqu}wattage (W)
.
Fluorescent 2400mm, @38mm, 125W tube \\‘\ 137
2400mm, @38mm, 100W tube N 112
1800mm, @38mm, 75W tube riLex 91
1800mm, @26mm, 70W tube AN 80
1800mm, @26mm, 70W tube, EB N~ 66
1500mm, @38mm, 65W tube M 78
1500mm, @26mm, 58W tube o\ 71
1500mm, @26mm, 58W tube, EB ™ 54
1200mm, @38mm, 40W tube &) 51
1200mm, @26mm, 36W tublg/ 47
1200mm, @26mm, 36\\fiise, EB 37
High-pressure mercury S 8421
W25 142
U250 275
/) 400 430
R 3& 700 720
(4 1,000 1,040
N4
Metal halide % 125 172
'y 250 288
\V 400 410
RN 1,000 1,080
- @n 50 62
High-pressure so
gn-p . 70 86
\ 100 114
X 150 172
Q 250 280
%) 400 432
QO 1,000 1,090
)

‘SOW-pressure sodium 18 26
O 35 52
) 55 68

90 105
135 175

o

* (note: EB = electric ballast)

(b)

The installed lighting load depends on the lighting intensity, which should be appropriate for the task
in hand. Table A2.2 gives good practice benchmarks for tasks that are moderately easy (large
details) of 300 lux and tasks that are moderately difficult (medium-sized detail) of 500 lux. The range
of benchmarks quoted are consistent with the latest guidance from CIBSE to be found in “Society of
Light and Lighting — Code for Lighting 2002”.

Benchmarks for lighting levels

Table a2.2 also gives the corresponding luminaire-lumens/circuit-watt ratio which shows that by
adopting good practice it is possible to achieve a performance better than the minimum required by
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the building regulations of not less than 40 luminaire-lumens/circuit-watt averaged over the whole
building.

Table A2.2 Targets for installed lighting load

Level of discrimination
of detail

Recommended lighting
level (lux)

Target for installed
lighting load
(circuit-watts/mz)

Luminaire-lumens
[circuit-watt

None

300

6to7

50 to 43

Medium

500

10 to 12

50 to 42

o

2. Climate control systems checklist

. Where waste process heat is available, consider practicality of recovering heat forgm\;l/

heating using partial air recirculation or heat exchangers. Q
. Provide independent control of the internal climate for each activity area, e.gy
- ensure thermostats in each activity area are set to maintain a tempera@!}'ppropriate to

the activity; \§
- ensure heating and cooling systems are controlled through time %&ch and/or occupancy
sensors to operate only when required by the occupants or th ess;

- optimum start, optimum shut-down and weather compensati heating system;

- where cooling is required, first consider reducing the in ﬂ%&: eat gains, and then use the
least energy-intensive cooling technique that will mai e required temperature (see
GPG303 for more details);

- in production areas, locate thermostats controllj
down the heating system as process gains rai

&

° Select high-efficiency heating equipment, €.
- where centralised heating system is% lled, consider replacing with efficient warm air or

radiant heaters;
- for small quantities of hot wat@consider point-of-use water heaters.

*
aters so that they respond by turning
e temperature.

. Minimise ingress of colcg@rough:
- improving air-tig trx? f fabric;
- minimising the | of time access doors are open;
| §

- installing p strip curtains, fast acting roller doors or entrance lobbies at main access
points.

. Use n g/entilation where possible. But where mechanical ventilation is required, consider
ti cofitrol, or temperature control, or air flow rate control, and introduce make-up air in such
* . . g .
&% as to avoid cold draughts and running the building at negative pressure.
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Appendix 3 - Feasibility of CHP for energy supply

In the last few years, there have been major developments in the market for CHP, both in technology
and also in financing packages. Such innovations include using energy supply companies to
completely finance the investment and using CHP for cooling. Thus even if you have examined the
use of CHP in the past, changes in the energy and CHP markets justify re-evaluating the opportunity.
The following information provides an overview of the main principles in evaluating feasibility of CHP.
Further information may be found via the Environment and Energy Helpline (0800 585 794).

Benefits Q\

1. Cost savings '\
Evidence shows that, in many industrial sectors, CHP can reduce total site energy bills signiﬁt@

2. Secure supplies of energy

reasons. The impact of any temporary loss of mains electricity can be minimised
CHP system to supply essential site loads. This maintains safety and can av0| ctlon losses,
disappointed customers and ultimately lost business.

Secure electricity and heat supplies are of critical importance for both commercial a v
cn |gur|ng your

3. Better control

Modern CHP equipment is likely to require less effort to operate and n@in than many older boiler
systems, as CHP systems are equipped with automatic control an{@ni oring systems.

4. Environmental benefits

CHP has a very high energy efficiency. This optimises the, \Qf fossil fuels and reduces the
production of CO2. Furthermore, gas-fired CHP schem ellmlnate SO2 emissions, while NOy
can be controlled to meet environmental Ieglslatlon

o $’b

1. Technical risks

simple terms, the key to maximising effitignCy is to have a good match between heat required and
the heat available. However, optimi@ of economic and environmental performance does not
always coincide.

CHP is a well-established technology k@vital that the right design decisions are made. In

2. Finance

Over half the companlesg ing CHP in the last two years have chosen not to finance the plant
themselves. In a typi gy Services contract, a third party provides the capital for the CHP
plant and then |nsta@ erates and maintains the equipment. Both parties agree on who should
bear the differe and risks, and on how the savings should be shared. A contract will normally

run for 10 to 1 s with the host site buying electricity and heat produced by the plant at
preferential
3. FEl ations in the energy market

if electricity prices fall or gas prices rise, the financial return from CHP will fall. As the market
as and electricity prices becomes fully liberalised, it is likely that the only certainty is that there
be continuing changes. Both energy and CHP suppliers recognise that businesses need price
stability to enable decisions to be made. Hence, these companies are moving into the financial
0 markets so that they can offer price stability as an element of longer-term contracts for energy
supplies.

I@%omics of CHP depend on using one fuel, normally gas, to generate electricity and heat.
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Appendix 4 - Appraisal of energy efficiency techniques

Appraisal
method

There are often a wide range of energy efficiency measures available for a given activity, for which
the financial and environmental implications can vary significantly. The aim of this appendix is to
provide guidance for the appraisal of energy efficiency measures, in order to select and prioritise
implementation of those that represent the best available techniques for energy efficiency by
providing the greatest environmental protection at reasonable cost. In the appraisal of best available
techniques for IPPC, the Regulator adopts the principle of balancing the overall environmental
benefits of pollution control techniques against the costs of their implementation. ®

Some energy efficiency techniques can lead to adverse implications for other environmental '\
releases, such as increased emissions to air or generation of waste. In these cases, the wider
environmental impacts need to be taken into account in the appraisal to determine what is { Q
available technique. In addition, there are many techniques used for the control of other
environmental releases from an installation that consume significant amounts of energy.
of a trade-off between energy consumption and other environmental objectives, the Q
undertake an environmental assessment, taking into account the costs and enviro
to justify selection of the best available techniques for preventing and minimisir@;1

I} the case

atgr should

& benefits,
tion to the

: Horizontal

environment as a whole. The preferred methodology for this is provided in IP
Guidance on Environmental Impact Assessment and BAT Appraisal (°).

However, many techniques aimed at reducing the environmental impac ergy use have no effect
on other polluting emissions associated with the installation. Such m s could be considered as
“stand-alone” techniques and appraised according to their individual ironmental benefits.
Examples of such “stand-alone” techniques might include hous gplng measures, improved motors
and drives, installation of low-energy lighting or upgrading ofi ion on a steam system. A
simplified methodology for the appraisal of stand-alone eno%ﬁciency techniques is provided
below. This is based on balancing the environmental i f the energy efficiency technique, in
terms of global warming potential of releases of carbo&ide, against the costs of implementing

the technique. @%

Evaluate the costs of the techniques b& ing the procedure below:

1. For each option to be consid ﬁl the appraisal, provide estimates of the following
costs:

e capital costs of equ&@purchase and installation (note 1),
e average changeg ual operating and maintenance costs (note 2).
ital and operating costs should be provided according to the templates

The information m
overleaf, brok n into sufficient detail to allow the major cost influences of each option to
be clearly %n' trated (note 3).

2. Ca e the annualised cost for each option according to the method in Table A4.1

(nQte)4).
9
% \ Table A4.1 Calculating equivalent annual cost

Step Result | Unit
7 hd
"I?)iscount rate, r (note 5) = decimal

Assumed life of the option, n (note 6) = years

r
Equivalent annual cost factor = —————+r _
(+r)" -1 =

Present value factor = 1 / equivalent annual cost factor =

Present value cost of the option

= (Annual average operating costs x present value factor) + capital costs = £
(note 1)

Equivalent annual cost

= Present value cost of the option x equivalent annual cost factor = £

3. Estimate the annual average carbon dioxide savings over the assumed life of the
technique.
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4. Present the information according to Table A4.2.

Table A4-2 Equivalent annual costs

Cost-benefit Technique 1 Technique 2, etc.
appraisal Capital cost (£000s)

summary Operating costs (£000s/year)

Life of option (n) (years)
Discount rate (r)

Equivalent annual cost (saving)*
Average annual CO» savings ®
Cost (saving)*/tonne CO, '\

*A positive value indicates an equivalent annual cost, a negative value an equivalent ann%

implementation. Section 2.7.3 of the Sector Guidance requires Operators to i tall
measures which are considered cost-effective according to this methodology tors may
use the following guidelines to justify the implementation and prioritisation ﬁ&e y efficiency

saving. (1/
5. List the measures to be implemented, justifying any prioritisation in the ordeg\b ir

measures:

e To assist in ranking of techniques in order of priority for implementatiom.divide equivalent
annual savings by average annual CO- savings to provide a relativevanking of cost
effectiveness of techniques in reducing environmental poIIutio@) e7).

e All options which result in a net cost saving should be congi d for implementation. Note
that this should not exclude techniques which result in ve annualised cost, as cost
effective options are judged to be those where the e not excessive in relation to the
environmental protection they provide (note 8). \

A worked example is provided at the end of this app n3§

Notes @

Note 1  Capital costs (see Table A4.3 f@x a template) include all costs required to purchase
equipment needed for the pollution co chniques, the costs of labour and materials for installing
that equipment, costs of site preparati cluding dismantling) and buildings, and certain other
indirect installation costs. Capital c%should include not only those associated with stand-alone
pollution control equipment, b, t@) costs of making integrated process changes or installing control
and monitoring systems. E\,

The limits of the activity ponents to which the costs apply should be described. For example,
choice of one type of igchritlogy that is inherently less polluting would require all components of that
technology to be in in this limit.

“Engineering” gﬁqates of costs are generally satisfactory for cost submissions. However, any
significant u inties should be described, especially for components that could have a major
influence or@ecision between different options. Where available, the cost of each major piece of
equipm@within the limit should be documented with data supplied by an equipment vendor or a

refqun source.
The recurring annual change in operating costs (see Table A4.4 for a template) for options
ists of the additional costs, minus any cost savings, resulting from the implementation of that
ption. This should include any changes in production capacity. The recurring annual costs for
0 pollution control systems consist of three elements:

O e direct (variable and semi-variable) costs,

60 « indirect (fixed) costs, and

e recovery credits

’\% Direct costs are those which tend to be proportional or partially proportional to the quantity of
\Q releases processed by the control system per unit time or, in the case of cleaner processes, the
& amount of material processed or manufactured per unit time. They include costs for raw materials,

utilities (steam, electricity, process and cooling water, etc.), waste treatment and disposal,
maintenance materials, replacement parts, and operating, supervisory and maintenance labour.

Indirect, or “fixed”, annual costs are those whose values are totally independent of the release flow
rate and which would in fact be incurred even if the pollution control system were shut down. They
include such categories as overhead, administrative charges, insurance and business rates.

Direct and indirect annual costs may be offset by recovery credits, taken for materials or energy
recovered by the control system, which may be sold, recycled to the process, or re-used elsewhere
at the site. These credits, in turn, should be offset by the costs necessary for their processing,
storage, transportation, and any other steps required to make the recovered materials or energy re-
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usable or resaleable. They also include reduced labour requirements, enhanced production
efficiencies or improvements to product quality.

Note 3  In order that cost appraisals can be assessed on a consistent basis between installations
and sectors, a standard methodology for the reporting of costs has been developed. This is based
on guidelines issued by the European Environment Agency “Guidelines for Defining and
Documenting Data on Costs of Possible Environmental Protection Measures” 0

The templates in Tables A4.3 and A4.4 present a detailed breakdown of the components that

contribute to capital and operating costs. The Operator is required to provide sufficient cost

breakdown information to allow comparison of the contribution of component techniques within each \
option, particularly where components differ significantly between options. The components listed %
are based on a general format, but, where relevant, the Operator may present a cost breakdow '\
based on components more appropriate to the particular industrial sector of the activity. In a ,

not all of the cost components listed will be applicable to all energy efficiency techniques, egpeli

the simpler techniques. In these cases the Operator should state which of the breakdow(‘}

components are not applicable. Q

If the exact cost figures are not available for the detailed breakdown, and are not r for the
purposes of clarification of differences between options, the Operator should a least
indicate which cost elements are included in the total by placing a tick against mlevant
component. This ensures consistency in the determination of Applications,

In certain cases, the Operator may wish to apply for confidentiality oﬁ&mation. This must be
done on a case-by-case basis. In any event, the Regulator may requitésaccess to actual cost
information in order to determine the Application. However, subje e satisfaction of the
Regulator, cost information may ultimately be submitted as part&is BAT assessment in the form
of relative costs.

*
Note 4  The preferred technique for appraisal of option ’zébased on conventional discounted cash

flow (DCF) analysis, which allows options of different ti ales and cost profiles to be compared on
the same basis. In DCF the future cash flows over lifetime of an option are converted or
“discounted” to annualised values or “equivalent | costs”. Unlike many other environmental
improvements, investments in energy efficien ally result in significant revenue savings, such

that the investment cost is recovered ove: a d of time.

Note 5  An appropriate discount rate d be selected by the Operator. This usually reflects the
cost of capital to the Operator, and dj t rates applicable to industrial activities in the UK vary
typically from 6 to 12%. This varies ending on the risk associated with the company, industrial
sector or project. The Operator@uld ensure that the appropriate discount rate is used for all

options. \

Note 6 The assumed %&he option should be based on asset life. Typical values for asset life
are given below, althdiggh“iiese will vary by industrial process:

buildings O 20 years
major co ents 15 years (e.g. steam and power generating plant)
interm components 10 years (e.g. heat exchangers)
minor ponents 5 years (e.g. motors, drives)
Note 7 The realities of cash restrictions, business cycles, the economic health of industries
an age of plant should be taken into account in determining an implementation timetable.

constraints will inevitably mean that not all measures can be implemented at an early stage.
uch circumstances, it may be appropriate for improvement projects having a high CO2 saving and
@lower capital cost to be implemented first. The cash savings that these produce as a result of
0 reduced energy consumption can then be used to finance other projects. It is recognised that some
O improvements will be less cost-effective as retrofits to existing plant, but will be more cost-effective
O for new plant or when substantial modifications are being planned. It will be for the Operator to
6 demonstrate when this is the case.

% Note 8 The approach to determining BAT for pollution control under IPPC is to ensure that the
\ cost of applying techniques is not disproportionate to the environmental benefits they achieve.

,&Q Therefore, it is proposed that the methodology presented in this section, based on calculating

annualised costs per tonne of CO, saved for different energy efficiency techniques, is used to
determine the level of energy efficiency performance needed to meet IPPC.

The costs of implementing different energy efficiency techniques varies, but unlike most other
environmental control techniques, they often result in a net cost saving over the life of the technique.
The Regulators consider that all energy efficiency measures that result in a net cost saving should
be implemented, preferably in order of highest savings of CO..

However, the assessment of BAT should not be constrained by whether pollution control techniques
result in a net cost saving over their life of operation. It is perfectly valid to consider techniques that
result in a positive annual cost. One would expect to spend money to reduce other pollutants and it
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is reasonable to expect, if necessary, to spend money to reduce the pollutants resulting from energy
use.

However, there are insufficient data at present to confirm an appropriate figure for the net
cost up to which it would be reasonable to implement energy efficiency measures. The
Regulators therefore intend to review the setting of an appropriate cost benchmark in future,
in the light of information arising from the Government’s Climate Change Agreements and
Emissions Trading mechanisms. At present there are ample measures that can be taken in
most sectors if a benchmark of zero cost is used to determine which techniques should be
implemented.
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Table A4.3 Template for presentation of capital costs

CAPITAL/INVESTMENT COSTS

(please specify units)

Costs Year
£000s/Other
(please specify units)
Total Capital Costs
Breakdown: Included in Capital Costs Costs Year Q
v/ =Yes £000s/% of total capital }\
X =No cost/Other

Equipment costs
Primary equipment
Auxiliary equipment
Instrumentation

Modifications to existing equipment

\

\Q\
R
G
\Q

&

Installation costs
Land costs
General site preparation

Buildings and civil works (e.g.
foundations/supports, electrical, piping,

insulation, etc.)

Labour and materials (engineering, Os\

construction and field expenses),\'
AN

D

~

Other capital costs

o~
*
Project definition, dqiigi}band planning

Testing and

2

End-of-Life clean-up costs (note: this
cost would be typically discounted to a
present value)

~ip costs

g Capital

~

,Q(\

Environment Agency
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Table A4.4 Template for presentation of operating costs

OPERATING COSTS & REVENUES

Costs
£000s per year/Other
(please specify units)

Year

Total Operating Costs

Breakdown:

Included in
Operating
Costs
v/ =Yes
X =No

Cost/ value
per unit

Quantity (please
specify units,
e.g. number of
Full time staff*,
tonnes, etc.)

Total Cost/
£000’ per year/% of total
operating cost/Other
(please specify units) )

Q

,\<'0

Additional costs

e Additional labour for
operation and
maintenance

¢ Water/Sewage

o Fuel/Energy costs

(please specify energy/
fuel type)

o Waste treatment and
disposal

e Other materials and parts
(Provide details)

e Costs of any additional
pollution abatement
equipment operation
(provide details)

e |Insurance

e Other general ov de
o

e Taxes on property .
&

O

[not obligatory —
just as an
example]

<

Cost savin@enues:
. Ene&@ngs

@roducts recovered/

L old
N
»e  Environmental tax/ charge
savings
e Other

Environment Agency

Version 3, March 2002
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Worked example - Installation of a combined heat and power plant

CAPITAL/INVESTMENT COSTS

Costs Year
£000s/Other
(please specify units)
Total Capital Costs 1,000 2003 -
Breakdown: Included in Capital Costs Costs Ye '\
v/ =Yes £000s/% of total capital
X =No cost/Other (1/
(please specify units) n\
Equipment costs \ I/
\Q l/2003
e Primary equipment 4 500 (50%) \\
v \\
e Auxiliary equipment 50 (5%)
4 n/a

e [nstrumentation

v @o
e Modifications to existing equipment & %)
O\
&

Installation costs ¢

e Land costs X $ N/a

D
e  General site preparation v &' 10 (1%)

e Buildings and civil works (e.g.
foundations/supports, electrical, piping,

v
insulation, etc.) %
v

e Labour and materials (engineering, @ 150 (15%)

construction and field expenses) E @
Other capital costs OK

e  Project definition, design and plan@, 125(12.5)

e Testing and start-up costs O 50(5%)
5\"\% 50(5%)
Q N/A
e Working Capit&g N/A
End-of E?Qean-up costs (note: this cost

wou pically discounted to a present
Y

15 (1.5%)

e Contingency

X2
N
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OPERATING COSTS & REVENUES

Costs
£000s per year/Other
(please specify units)

Year

Total Operating Costs

Breakdown: Included in | Quantity (please | Cost/ value Total Cost/ Yea\
Operating specify units, per unit £000’ per year/% of total
Costs e.g. number of operating cost/Other '\b
v =Yes Full time staff*, (please specify units)
X =No tonnes, etc.) Q
Additional costs [not obligatory — \
just as an (1/
Y example] 56.450 Q

e Additional labour for \

operation and '\

maintenance Q
e Water/Sewage N/A

, N

e Fuel/Energy costs J & 80.640

(please specify energy/ (}

fuel type

ype) . ,\(Q

¢ Waste treatment and X $ NA

disposal 6

r

e Other materials and parts X $<> N/A

(Provide details) b
e Costs of any additional Q

pollution abatement X % N/A

equipment operation

(provide details) Q@

N/A

e Insurance

e Taxes on property

,QQ

« Other general overh@ X
\v
Cost savings@enues:
o,
o Energy g@s v See 322.560 (90%)
\) below
e By ucts recovered/ X
Environmental tax/ charge v/ See 77,011 (10%)
> savings below
X

e Other

Environment Agency
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Equivalent annual cost factor =r[(1+n"-1)]+r
Substituting a discount rate of 12% for r and an expected life of 15 years for n:
Equivalent annual cost factor =0.12/[(1 + 0.12)15- 1]+ 0.12

= 0.12/[(5.4736 - 1)] + 0.12 ®

= 0.12/(4.4736) + 0.12

=0.0268 + 0.12 \(1/

= 0.147 (rounded to three decimal places)

Present value factor =1Ir

which in this instance =1/0.1468 \\

= 6.811 (rounded to three decin@a es)

Annual operating costs S@

*
The change in annual operating costs involves a combinatio \e following:

(a) Generated electricity = 8,064 ho ,000 kW
= 8,06@ kwh
@ 4.0 p/kWh = 1560

(b) Reduction in CCL on electricity @rated, i.e. electricity not imported

(b’@ = 8,064,000 kWh
@ 0.43 p‘k\mb - £34,675

(c) Increased cost (@s is that used in the CHP unit minus the saving in gas which was used for
process he now substituted by heat from the CHP

@) = 8,064 hours x (3,500 - 2,500) kW
’\% = 8,064,000 kWh
Q @ 1.0 p/kWh = £80,640
0@ Reduction in CCL on gas, which, since the fuel used by a CHP unit is exempt from CCL in any case,

will be the saving on CCL on gas used for process heating
0 = (8,064,000 kWh x 2,500) x 0.15 p/kWh

60 = £42,336

‘\% (e) Increase in maintenance costs = 8,064,000 x 0.7 p/kWh
/QQ = £56,450
Annual saving in operating cost = (a) saving from generated electricity + (b) reduction in electricity

CCL charges - (c)increase in gas costs + (d) reduction in gas
CCL charges - (e) increase in maintenance

=£322,560 + £34,675 - £80,640 + £42,336 - £56,450

=£262,481
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Present value cost = capital cost + present value of the savings over the life of the
scheme

= £1,000,000 + (262,481 x 6.811)
=£787,758

Equivalent annual cost = present value cost x equivalent annual cost factor

= £242,878x 0.147 ®
N
= £115, 800 \Q/Q

Carbon dioxide emissions (]/

The average annual savings in carbon dioxide (CO3) are calculated by multiplying toget&gannual savings

in energy and the appropriate emission factor. There are no savings in overall energy~cortsumed downstream

of the CHP, but electricity is now generated by a more efficient process than that p@sly imported from the

public supply. A greater quantity of gas will be burnt at the installation, which also has.fo be taken into

account.

For imported electricity, average annual savings in energy must be first cqﬁd into primary energy.
Generated electricity = 8,064,000 kWh x 2.6 6

_ .
= 20,966,400 KWh s\\.

Annual reduction in carbon dioxide resulting from displacemerit of imported electricity

= (20,966 Wh x 166 ka/MWh
1,000

= 422 kg

Annual release of carbon dioxide resultin@m gas used to generate heat and power on site

X = (8,064,000 KWh x 190 kg/MWh)
Qo) 1,000

O‘\ = 1,532,160 kg

Total annual saving&QOQ = 3,480,422 - 1,532,160
@) = 1,048,262 kg
‘\% = 1,948 tonnes

Cos@nne of CO> is equal to the annual equivalent financial savings divided by the annual savings in CO2
= £115,800

\)(Q 1,948

= £59.45 per tonne equivalent CO;
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