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The Energy Technology List comprises the technologies that qualify forthe UKG ov er nment 6 s
EnergySaving Enhanced Capital Allowance (ECA) scheme and their energysaving eligibility criteria.

The Energy Technobgy List is divided into 2 parts:

1 The Energy Technology Criteria List which contains details of the energy -saving criteria that
must be met for each of the technology classes;

1 The Energy Technology Product List which contains a list of products that have b een
certified as meeting those standards.

The Energy Technology Criteria List is updated and published annually. This document is a copy of
the ETCL as first published in July 201 4.

The Energy Technology Product Listis published annually and is updated at the beginning of each
month on the ECA website.

For the most up to date copy of the ETL and for further information about the ECA Scheme
please refer to the ECA website http://etl.decc.gov.uk/etl . General inform ation on ECA Schemes
is available as http://www.hmrc.gov.uk/manuals/camanual/Index.htm

Ownership for the ECA Scheme for energy -saving technologies resides with the Department for
Energy and Climate Change (DECC) and HM Revenue and Customs. The Carbon Btyromotes the
ECA Scheme and manages the Energy Technology List.
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Air-to-Air Energy Recovery Devices
Date added to ETL 2004 (Revised2013).

1. Definition of Technology

Air-to-air energy recovery devices are heat exchanger products that are specifically designed to
recover (or salvage) waste heat from the exhaust air stream from a building ventilation system, and
use it to heat the incoming air stream to the same building ventilation system.

2. Technology Description

Air-to-air energy recovery devices use heat exchanger technol ogy to recover heat from the exhaust
air of building ventilation systems that would otherwise be lost to atmosphere. The heat exchangers
are incorporated into the supply air and extract air ventilation ducts. Some products may also be
used to reduce the energy used by air conditioning systems by removing heat from the incoming air.

A wide range of air -to-air energy recovery devices is available. The ECA Scheme aims to encourage
the purchase of products with higher levels of effectiveness in heat recovery.

The ECA Scheme covers three categories of product:

1. Plate heat exchangers (or recuperators).
These products must consist of heat exchanger with alternate channels for the supply
and exhaust airflows that are separated by plates through which heat is ¢ onducted.
They must not contain any moving parts. This category includes both cross -flow type,
and counter-current flow type, plate heat exchangers.

2. Rotating heat exchangers (including thermal and desiccant heat wheels).
These products must consistofa ci rcul ar heat transfer
designed to slowly rotate within an airtight container, and to pass the exhaust air
stream over one section of the wheel, and the supply air stream over the other
section of the wheel in counter flow dir ection. The product may be designed to
recover only sensible heat, or it may incorporate a desiccant material to enable it to
recover both latent and sensible heat.

3. Run-around coils.
These products must consist of a matched set of two or more air -to-water heat
exchangers that are designed to be located in the supply air and exhaust air ducts,
and interconnected with a pumped circuit containing water, or water and glycol.

Investments in air-to-air energy recovery devices can only qualify for Enhanced Capital Allowances
if the specific product is named on the Energy Technology Product List. To be eligible for inclusion
on the Energy Technology Product List, products must meet the eligibility criteria as set out below.

3. Eligibility Criteria

Performance criteria

Products must have:
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l A dry heat

rec

overy efficiency at the

conditions that is greater than or equal to the values set out in Table 1 below.

1 A pressure drop across each side of the heat exchanger(s) within the product at the

productds maxi mum rated air flow that is | ess t
below.
Table 1 Performance requirements for air  -to-air recovery devices.
Dry heat recovery Pressure dr op
Product category efficiency (%) (in pascals)
1. | Plate heat exchangers >=55% <= 250 Pa across each side.
2. | Rotating heat exchangers >=72% <= 200 Pa across each side.
: <= 250 Pa across each air sideand
= 0 -
3. | Run-around coils >=50% <= 250 kPa across each water side.
">=" means "grater than or equal to"
"<=" means "less than or equal to"
Where:
1 The maximum rated air flow is the flow rate specified by the manufacturer according to the
productds design | imits, for example, a maxi mum

For the avoidance of doubt test data should be presented to zero decimal places. As an example, a

plate heat exchanger with a minimum effectiveness of 54%,

would be deemed to be a fail.

Required test procedures

or a pressure drop of 251 pascals,

All products mu st be tested in accordance with the relevant procedures and test conditions in one

of the following standards:

J] BS EN 308: 1997
and flue gases

1l ANSI/AHRI1®0: 2005

1 JI'S B 8628:

20

OHeat Exchanger: Test
overy devices

heat rec

product ds

procedures

6.

0 Per f or méraic leat exaharngarsgfor enérgy aecovery
vent i | at-dorditioding, Heating & Refrigeration Institute.

03, OAiIT

to air

heat exchanger 6.

1 Other equivalent test standards where the resulting performance data can be scientifically
proven, using the methodologies in ANSI/ASHRAE Standard 82 0 0 8 0 Me

to-Ai r Heat/ Energy

Exchanger so,

to be

t hod

-0 f

Tes

equi valent

The dry heat recovery efficiency must be calculated u sing the formula for temperature ratio in
EN308: 1997 and
heating mode at the test conditions specified in the selected standard for the type of product.

section 6. 4 of
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Where products are too large to be tested at their maximum rated air flow under the standard test
conditions specified in AHRI 1060: 2005, BS EN 308: 1997 or JIS B 8628: 2003, then performance data
obtained at other test conditions may be extrapolated using validated models (or  correlations), in
accordance with the methodology outlined in Appendix D of ANSI/ASHRAE Standard 84-2008.

If a single product is submitted for assessment, one detailed test report should be submitted.

For a product range, test results may be submitted i n summary form provided:

1 Sufficient data is included to confirm that product performance was determined in
accordance with the procedures and test conditions laid down in the selected standard.

1 Two detailed test reports are submitted per product range.

| Detailed test reports have been prepared for each product tested and are available on
request for inspection, where not submitted with the application.

Representative Testing

Where applications are being made for two or more products that are variants of the same basic
design, test data may be submitted for a representative selection of models, provided that all
variants:

1 Use the same heat transfer mechanisms as the representative models.
1 Are constructed from materials with same heat transfer characterist ics.

| Have the same or better energy effectiveness as the representative models.
It should be noted that:

1 If a manufacturer voluntarily removes the representative model from the Energy Technology
Product List (ETPL) then other products linked with that re presentative model may or may
not be permitted to remain on the ETPL.

1 If any product submitted under these representative model rules is later found not to meet
the performance criteria when independently tested, then all products based on the same
representative model will be removed from the ETPL.

4. Scope of Claim
Expenditure on the provision of plant and machinery can include not only the actual costs of buying

the equipment, but other direct costs such as the transport of the equipment to site, and som e of
the direct costs of installation. Clarity on the eligibility of direct costs is available from HMRC
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Automatic Monitoring & Targeting (AMT)

Automatic Monitoring & Targeting Systems
(Formerly Component Based AMT Systems)
Date added to ETL 2003 (Revised 202).

1. Definition of Technology

Automatic Monitoring & Targeting systems are products that are specifically designed to measure
energy consumption, record and distribute metered energy d ata, and analyse and report on energy
consumption.

2. Technology Description

Automatic Monitoring & Targeting (aM&T) systems help users to save energy by identifying energy
wastage which they can then take steps to reduce.

An automatic monitoring & targeti ng system captures energy consumption information
automatically from which users can gain an understanding of their businesses energy consumption.
It consists of equipment components that measure, record, transmit, analyse, report and
communicate the energy management information that a business needs to manage its energy use
and to highlight unusual patterns of energy consumption.

A wide range of automatic monitoring & targeting systems are available. The ECA Scheme aims to
encourage the installation of s ystems that can facilitate the proactive management of energy use in
business.

Investments in automatic monitoring & targeting systems can only qualify for Enhanced Capital
Allowances if the complete installation meets the eligibility criteria set out bel ow. The individual
equipment components or products used in the system are not named on the Energy Technology
List.

3. Eligibility Criteria
To be eligible, the automatic monitoring & targeting system must:

1. Include the following:

a) One or more meters or tran sducers that measure energy use for metering purposes.

b) Some means of automatically capturing, retrieving & storing energy metering data
electronically, for example: Automatic Metering Reading (AMR) equipment.

c) Software that enables the analysis of energy me tering data and the key factors that
influence energy use, and the production of reports on energy consumption.

2. Be able to meter at least one of the following:

a) Electricity use.
b) Gas use.
c) Heat flow.
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3. Be able to:

a) Automatically capture data from energy meter s or transducers at regular intervals. The
collection intervals may be user definable or configured for particular meter types.

b) Store and process meter readings made on a half hourly basis (as a minimum). The
metering data may be transferred into the data store in real -time or at scheduled times.

c) Automatically identify and report data collection failures, missing metering data and the
failure of communications with meters, transducers and any other system components.

d) Distribute data with no loss of accurac y, except for pulse outputs from meters, where
the transmitted metered data must be within +/ - 0.5% of the total variable measured.

e) Present energy consumption data in tabular and graphical reporting formats (for
example, histograms, line plots, etc.), and in user selectable time intervals / divisions /
bases of 30 minutes, one day, one week, four weeks or one month, and one year.

f) Export the collected energy data in a standard format for use in other applications (for
example, ASCII files or other formats co mmonly used by standard office applications).

g) Retain a minimum of 2 complete years of metering data without loss of data resolution
or accuracy, in a date/time stamped format, suitable for analysis of trends and patterns.

4. Provide facilities to enable the user to:

a) Select datasets from individual meters and manipulate them by combining, comparing
and calculating in order to analyse, identify and evaluate instances of energy waste.

b) Undertake regression analysis using two variables in whatever frequency the da taset was
obtained, and to display the results in graphical form with a correlation coefficient.

c) Set up automatic exception reporting where energy consumption during a user defined
reporting period is outside a selected variance from a standard or selected data set.

d) Set up standard management reports that enable total energy consumption during a user
selectable period to be compared with the corresponding period in the previous year,
including an analysis of energy use by meter, fuel type or energy accounti ng centre.

In addition where new meters or transducers are being installed, they must comply with the
following requirements:

5. Electricity meters must meet the accuracy requirements of one of the following:

] BSEN62052 1: 2003, OEI ect r pnentfay) oPadicularrequirgmerdsq-u i
Part 21: Static meters for active energy (cl a

] BS 8431:2010, OEl ectrical stateitermetger iSipeg cfidn
(BSI, ISBN 0 580 451178). Classes 1 or 2.

] BSENDS50478 : 2 0 O @ricity indeling equipment ( ac). Particular requirements.
Static meters for active energy (class indexe

J] BSENG62052 2: 2003, OEIl ectr i ci acy Pamieumtrequirgmeety ui p me nt
Static meters for active en ergy (class indexes0,2Sard0,5 S) 6.

6. Gas meters must meet the accuracy requirements of one of the following standards:
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] BS EN12261: 2002T urobGamse Mpasrmet er so.
J] BS EN12480: 2002RotoaGrays dviedrlrsscement gas meter s
J] BS EN1359: 199 9 Diaphrégngashett emr &.

7. Heat meters must meet the accuracy requirements of:
J] BSEN1434: 2007, o0HrRartt me:t eGesner al requirementséo

8. Instrument transformers usedto measure energy use for metering purposes must conform to
the Class 1 accuracy requirements of one of the following:

/] BSENGOO44l : 1996, ol nstrument transformers. Curre
J BSENG60042 : 1999, ol nstrument transformers. |l nduc

Meters offering equivalent or better levels of accuracy to those specified above will b e accepted,
provided they meet the accuracy requirements of applicable British or European Standards. Please
note that this includes all electricity, gas and heat meters conforming to the specific accuracy
requirements of the EU Measuring Instruments Directive (MID) 2004/22/EC.

4. Scope of Claim

An Enhanced Capital Allowance (ECA) can only be claimed where the installation of AMT equipment
results in a complete automatic monitoring & targeting system that complies with the eligibility
criteria.

In some ingances, only part of the automatic monitoring & targeting system may be eligible for an
ECA:

1 An ECA cannot be claimed on any component that is not solely used to monitor energy use
for energy management purposes. For example, if data collection is done a s part of a BMS,
IT network or process control system, then an ECA cannot be claimed on these components.

1 An ECA cannot be claimed on any component that is owned by an external service provider.
For example, if the software used to analyse the energy meter ing data is purchased/licensed
by an internet -based service bureau, then an ECA cannot be claimed on this component.

1 An ECA can only be claimed on the specific types of energy meter or transducer mentioned
in the eligibility criteria (e.g. electricity, gas or heat meters). (An ECA may also be claimed
on water meters listed under the Water Technology List as part of the ECA water scheme).

1 An ECA cannot be claimed on components installed in any tax years prior to the creation of a
complete automatic monitorin g & targeting system that complies with the eligibility criteria.

Expenditure on the provision of plant and machinery can include not only the actual costs of buying
the equipment, but other direct costs such as the transport of the equipment to site, and the direct
costs of installation. Clarity on the eligibility of direct costs is available from HMRC
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Portable Energy Monitoring Equipment
(Formerly Portable AMT Equipment)
Date added to ETL 2003. (Revised 2013)

1. Definition of Technology

Portable energy monitoring equipment covers products that are specifically designed to temporarily
measure energy use in different loc ations, and to record, analyse and report on energy
consumption.

2. Technology Description

Portable energy monitoring equipment helps to save energy by identifying energy wastage and
ensuring the long-term effectiveness of other energy saving investment mea sures.

Portable energy monitoring equipment enables the temporary monitoring of energy use in different
locations, and can be used to record energy consumption data and to highlight unusual patterns of
consumption.

A wide range of portable energy monitor ing equipment is available. The ECA scheme aims to
encourage the purchase of products that can measure and analyse energy consumption data, and
produce reports containing energy management information that enable businesses to manage their
energy use.

Investments in portable energy monitoring equipment can only qualify for Enhanced Capital
Allowances if the specific product is named on the Energy Technology Product List. To be eligible
for inclusion on the Energy Technology Product List, products must meet the eligibility criteria as
set out below.

3. Eligibility Criteria
To be eligible, products must:

| Be a portable measuring instrument package that includes:

a) An 6energy used metering device and associ at
probes).

b) A means of electronically capturing and storing energy consumption data.
c) A means of transferring data to other computing devices or computer systems.

d) A software or hardware based means of analysing and displaying energy consumption
data, and of producing energy managem ent reports, that can be used to identify the

6key factors6 that influence energy consumpt

1 Be able to meter one or more of the following:

a) Electricity use.
b) Gas use.
c) Heat flow.
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| Have a measurement accuracy of +/- 3% of meter reading (or better) across t he product 0s
entire operating temperature range, for all measurement ranges relevant to the metering of
electricity use, gas use, or heat flow.

| Be CE marked.

4. Scope of Claim
Expenditure on the provision of plant and machinery can include not only the a ctual costs of buying

the equipment, but other direct costs such as the transport of the equipment to site, and the direct
costs of installation. Clarity on the eligibility of direct costs is available from HMRC
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Boiler Equipment

Biomass Boilers and Roomheaters
Date added to ETL 2001/2003 (Revised 2013).

1. Definition of Technology

Biomass boilers are products that are specifically designed to burn solid biomass fuels in order to
heat water, or to raise steam.

Biomass roomheaters are products that are specifically designed to burn solid biomass fuels to
release heat, which is transferred by means of radiation and convection, to the surrounding area
within a building. They may also heat water for space heating and domestic uses by means of a heat
exchanger incorporated into the product.

2. Technology Description
Biomass boilers are used to heat water, or to raise steam, for process or space heating.

Biomass roomheaters are closed combusion appliances typically with a glass door to the front. They
heat the space they are installed in by radiation and convection around the body of the roomheater.
Some designs can also be used to supply hot water to wet heating systems and domestic hot wate r
cylinders.

Biomass boilers and roomheaters are available with a wide range of efficiencies. The ECA Scheme
aims to encourage the purchase of products with the highest thermal efficiency.

The fuels used in biomass boilers and roomheaters are renewable so their use will also reduce the
amount of fossil fuel that might otherwise have been consumed.

Five categories of biomass boilers and roomheaters are covered by the ECA Scheme:

1. Biomass hot water boilers with a maximum continuous rated output up to an d
including 300kW

Biomass hot water boilers with a maximum continuous rated output above 300kW

Biomass steam and thermal oil boilers

Biomass roomheaters

o & 0N

Biomass combined roomheaters and hot water boilers

Investments in biomass boilers and roomheaters can only qualify for Enhanced Capital Allowances if
the specific product is named on the Energy Technology Product List. To be eligible for inclusion on
the Energy Technology Product List, products must meet the eligibility criteria as set ou t below.

3. Eligibility Criteria

To be eligible, products must:

| Be designed to burn wood, cereal straw, or solid fuels derived from them.
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| Fit within one of the five categories of biomass boilers and roomheaters covered by the ECA
Scheme.

| Be CE Marked.

Performance criteria

Eligible products must exceed the minimum thermal efficiency set out in Tables 1 to 5 by category
of product covered.

Required test procedures

All products must be tested in accordance with the procedures and test conditions set outin  Tables
1 to 5 by category of product covered.

For products in Categories 1, 4 and 5 all tests must be carried out by, or witnessed by, an

accredited | aboratory, where Oaccreditedd means acc
Scheme (UKAS), or otler equivalent national accreditation bodies recognised via the European Co -

operation for Accreditation, the International Accreditation Forum, or the International Laboratory

Accreditation Co-operation (ILAC) agreements.

For products in categories 2 and 3, products can be either tested in an accredited laboratory or

performance may be determined from measurements made during field trials or acceptance tests,

provided that the measurements have been made by, or witnessed by, an accredited laboratory or

contr actor that is accredited to make those measur eme
must be calculated by an independent body that is competent to verify the measurement data.

For the avoidance of doubt net thermal efficiency test data must be pre sented to one decimal
place. As an example, a Biomass hot water boiler with a maximum continuous rated output above
300kW and a net thermal efficiency of 88.9% when tested at between 60% and 100% of its maximum
continuous rating (MCR) (as specified in Table 2B) would be deemed to be a fail.

Representative Testing

Where applications are being made for products of the same constructional design in category 1 to

be included on the Energy Technology Product List (ETPL), the type testing procedures set out in
Annex F of BS EN 303:1999 or section 5.1.4 of EN 303-5:2012 or Annex C.2.1 of BS EN 304:1992 (as
amended) may be used to select representative models for testing and to reduce the overall
number of performance tests that must be completed.

Where applications are being made for products of the same constructional design in categories 2
and 3 to be included on the Energy Technology Product List (ETPL), test data may be submitted for
a single representative model provided that the maximum rated output of th e products being
applied for is not more than twice, or less than half, the maximum rated output of the product
tested. Where the range of rated outputs exceeds these limits, products should be grouped into size
ranges that comply with these rules, and tes t data submitted for one representative model for each

group.

Where representative testing is used, details of the design calculations and data used to predict the
performance of products that have not been tested must be submitted.

It should be noted that:
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1 If a manufacturer voluntarily removes a representative model from the ETPL then other
products linked with that representative model may or may not be permitted to remain on
the ETPL.

] If any product submitted under these representative model rules i s later found not to meet
the performance criteria when independently tested; then all products based on the same
representative models will be removed from the ETPL.

Tablel Category 1 - Biomass hot water boilers with a maximum continuous rated
output up to and including 300kW

SECTION 1APERFORMANCE THRESHOLDS

To be eligible under Category 1 products must have, when tested at maximum continuous
rated output:

1 Athermal efficiency of at least 89.0 + log (Nominal Heat Output) based on the net
calorific value of the fuel.

SECTION 1BTEST PROCEDURES
All products in Category 1 must be tested in accordance with:

J] EN3035: 2012 oOHeating boilers for solid f
nominal heat output of up to 500 kW. Terminology, requirements, testing and
mar ki ngbé.

The tests must be done using a biomass test fuel (designated A, B1, B2, C & D) in
accordance with Table 7 of EN 303-5:2012 that is appropriate to the advertised usage of
the product.

Please note that performance data obtained in a ccordance with the procedures and
standard rating conditions laid down in EN 303 -5:1999 and using a biomass test fuel
(designated Al, A2, B1, B2, C & D) in accordance with Table 8 will be accepted as an
alternative to testing in accordance with EN303 -5:2012 until further notice.

Table 2 Category 2 - Biomass hot water boilers with a maximum continuous rated
output above 300kW

SECTION 2APERFORMANCE THRESHOLDS

To be eligible under Category 2 products must have, when tested at an output that is
between 60% and 100% of Maximum Continuous Rating (MCR)

1 A thermal efficiency, of at least 89.0% based on the net calorific value of the test
fuel.
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SECTION 2B3TEST PROCEDURES

All products in Category 2 must be tested in accordance with:

EITHER

] BS8451:19870 Met hods for assessing thermal
hot water and high temperature heat t|

OR (for shell boilers only)
] BSEN12953L1: 2003 oShi®lartbdill elAsceptance t
OR (for water tube boile rs only)
] BSEN 129521 5: 2 0 0 3 -tub&Nmiters and auxiliary installations. Acceptance
testso.
OR
1 The testing procedures set out in EN303-5:2012.
OR

1 Equivalent procedures within the national standards of EU member states. Where
equivalent procedures are used, details of the test procedure used must be
supplied in English along with a declaration of equivalence from an accredited
laboratory.

The tests must be done using a biomass test fuel (designated A, B1l, B2, C & D) in
accordance with Table 7 of EN 303-5:2012 that is appropriate to the advertised usage of
the product.

Where BS 8451: 1987 is used, the standard test conditions are:
1 A maximum ambient air temperature of 25 degrees Centigrade.

1 An excess combustion air level certified as being representativ e of normal
commercial operation.

1 The boiler must be operating at a rating of at least 60% of its maximum
continuous rating (i.e. 60 - 100% MCR) during the tests.

As an alternative to measurement of losses other than flue gas losses, a standard
deduction of 2.0% x 100%/% load may be used.

Please note that performance data obtained in accordance with the procedures and
standard rating conditions laid down in EN 303-5:1999 and using a biomass test fuel
(designated Al, A2, B1, B2, C & D) in accordance with Table 8 will be accepted as an
alternative to testing in accordance with EN303 -5:2012 until further notice.
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Table 3 Category 3 - Biomass steam and thermal oil boilers

SECTION 3APERFORMANCE THRESHOLDS

To be eligible under Category 3 products must ha ve, when tested at an output that is
between 60% and 100% Maximum Continuous Rating (MCR)

] Athermal efficiency of at least 82.0% based on the net calorific value of the test
fuel.

SECTION 3BTEST PROCEDURES
All products in Category 3 must be tested in accordance with:

EITHER
] BS8451: 1987 OMethods for assessing therm
hot water and high temperature heat t{
OR (for shell boilers only)
J] BSEN129531 1: 2003 oShi®atlll: Acciepeéemasce testso.
OR (for water tube boilers only)
] BSEN 129521 5 : 2 0 0 3 -tubéNmilers and auxiliary installations. Acceptance
testso.
OR
1 Equivalent procedures within the national standards of EU member states. Where
equivalent procedures are used, deta ils of the test procedure used must be

supplied in English along with a declaration of equivalence from an accredited
laboratory.
The tests must be done using a biomass test fuel (designated A, B1, B2, C & D) in
accordance with Table 7 of EN 303-5:2012 that is appropriate to the advertised usage of
the product. Test fuel as stated in  EN 3035:1999 (designated Al, A2, B1, B2, C & D) in
accordance with Table 8 will also be accepted until further notice.

Where BS 8451: 1987 is used, the standard test conditi ons are:
1 A maximum ambient air temperature of 25 degrees Centigrade.
1 An excess combustion air level certified by the manufacturer as being
representative of normal commercial operation.

1 The boiler must be operating at a rating of at least 60% of its maximu m
continuous rating (i.e. 60 - 100% MCR) during the tests.

As an alternative to measurement of losses other than flue gas losses, a standard
deduction of 2.0% x 100%/% load may be used.
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Table 4 Category 4 - Biomass roomheaters

SECTION 4APERFORMARE THRESHOLDS

To be eligible in Category 4 products must have, when tested at Maximum Continuous
Rating (MCR):

1 Athermal efficiency of at least 70.0% based on the net calorific value of the fuel.

SECTION 4BTEST PROCEDURES

All products in Category 4 must be tested in accordance with:

EITHER
JEN 13240: 2001 o0Roomheaters fired by so
AND (for mechanically fed appliances only):

] The test fuel and test period must be in accordance with EN303 -5:1999, and be
appropriate to the advertised usage of the product.

OR

] BS EN 14785: 2006 OResidential space he
Requirements and test methodso.

Table 5 Category 5 - Biomass combined roomheater and hot water boilers

SECTION 5APERFORMANE THRESHOLDS

To be eligible in Category 5 products must have, when tested at Maximum Continuous
Rating (MCR):

1 Athermal efficiency of at least 70.0% based on the net calorific value of the fuel.

SECTION 5BTEST PROCEDURES

All products in Category 5 m ust be tested in accordance with:
JEN 13240: 2001 O0Roomheaters fired by so

AND (for mechanically fed appliances only)

1 The test fuel and test period must be in accordance with EN303 -5:2012, and be
appropriate to the advertised usage of the product. Test fuel as stated in EN 303 -
5:1999 (designated Al, A2, B1, B2, C & D) in accordance with Table 8 will also be
accepted until further notice.
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4. Scope of Claim

Expenditure on the provision of plant and machinery can inc lude not only the actual costs of buying
the equipment, but other direct costs such as the transport of the equipment to site, and some of
the direct costs of installation. Clarity on the eligibility of direct costs is available from HMRC

Burners with Controls
Date added to ETL 2001 (Revised 2011).

1. Definition of Technology

Burners with Controls covers products that are specifically designed to create and burn air and fuel
mixtures in a safe, efficient and controlled manner, and to direct the heat released through
combustion into a pressurised vessel (or other combustion chamber).

2. Technology Description

Burners with controls are used to provide heat for hot water, steam and thermal oil boilers, heaters
and processes. They are widely used in industry and commerce.

A wide range of burners is available, and these are fitted with combustion controls that offer
differe nt levels of precision and repeatability of control. The ECA Scheme aims to encourage the
purchase of products that are able to accurately control combustion and maintain their efficiency
over a specified turn down range.

Six different categories of burne rs with controls are covered:

Gas fired and dual fuel burners rated up to, and including, 400 kW.
Gas fired and dual fuel burners rated between 40 1 kW and 1,200 kW.
Gas fired and dual fuel burners rated in excess of 1,200 kW.

Oil fired burn ers rated up to, and including, 400 kW.

Oil fired burners rated between 40 1 kW and 1,200 kW.

o g > wnh e

Oil fired burners rated in excess of 1,200 kW.

Products that are designed to use liquid or gaseous biofuels are also covered by these categories.
Investments in burners with controls can only qualify for Enhanced Capital Allowances if the specific
product is named on the Energy Technology Product List. To be eligible for inclusion on the Energy
Technology Product List, products must meet the eligibility criteria as set out below.

3. Eligibility Criteria

To be eligible, products must:

1 Be gas and/or oil fired.

1 Be aforced draught burner.
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| Be fitted with air dampers that fully close on burner shutdown.
1 Automatically respond to changes in heat demand by modulat ing their output:
a) Across the minimum specified turndown ratio set out in Table 1 below.

b) In a continuous manner (or alternatively for oil -fired burners rated up to and including
400kW only, in a step-wise manner across at least three stages of output).

c) Whilst adjusting the ratio of air and fuel fed t
maintains combustion efficiency across the required turndown range and complies with
the maximum permitted | evels of oxygen and car

gases, as set out in Table 1.

1 Conform to the requirements of the Pressure Equipment Directive 97/23/EC in respect of
their design, manufacture and testing procedures, or be CE Marked.

l Notuse any form of mechanical | inkagevaveandheen t h
its air damper or air control valve, to adjust

In addition, products wit h a thermal output in excess of 400kW must:

1 Incorporate a microprocessor based burner control system.

1 Where mechanical dampers are used to modulate the air flow_to the burners, they must be
operated by a precision servomotor. The servomotor must be controlled by a positional or
flow based feedback mechanism that automatically adjusts its operation to correct for
mechanical wear, valve stic tion and hysteresis.

1 Where control valves are used to modulate the fuel flow_to the burners, they must be
operated by a precision servomotor. The servomotor must be controlled by a positional or
flow based feedback mechanism that automatically adjusts its operation to correct for
mechanical wear, valve stiction and hysteresis. (This requirement shall not apply to
pneumatically operated modulating gas valves).

1 Where the product is gas fired or dual fuelled, use a variable speed motor controller (or
variable speed drive) to operate its forced draught fan.

In addition, gas fired and dual fuelled burners with a thermal output up to, and including, 400kW
must incorporate pneumatic or electronic air fuel ratio controls that permit the oxygen levels in the
exhaust gases to be adjusted at each of the test points specified in Table 1.

Performance criteria

Products must not exceed the maximum permitted levels of oxygen (O ) and carbon monoxide (CO)
in their exhaust gas at each of test points specified in Table 1.
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Table 1 Minimum performance requirements for burners with controls.

Minimum Maximum O: level Maximum CO
Product category turndown at test point level
_ ratio High Mid Low All test points
ey | oss1 | o | | 4m% | 20pomy
o S " | s | o | o0 | so% |
ﬁglﬂﬁﬂgk)’ujggrivrvated up to, and 3.33:1 3% | 4% | 4.8% 20 ppmv
o e lf}’zrgg re pated between 401 3.33:1 3% | 4% | 48% | 20 ppmv
8i£g(r)esv\tl)urners rated in excess of 41 30 4% 5.0% 20 ppmv

Where the required test points are:

1 High: the burner is oper ating at 100% of its maximum continuous rating.
1 Mid: the burner is operating at 50% of its maximum continuous rating.

1 Low: the burner is operating at a level corresponding to the specified minimum turndown,
which is 25% of maximum continuous rating for 4:1 and 30% for 3.33:1.

And:
1 Dual fuel means that the product can separately burn both gas and oil.

Required test procedures

Product performance at the three required test points specified in Table 1 (above) must be
determined in accordance with the procedu res and test conditions in the following standards:

] BS EN 676: 2003 (as amended), OAutomatic forced

J] BS EN 267:2009, O0OAutomatic forced draught bur

ne.l

Where the product ds t ur ntlleommimunr raquiied peifosmance s thdlewr t h an

and mid test points may be calculated by linear interpolation of the test results. Where operation at
the productds maxi mum continuous rated output is
may be determined by extrapolation of test data at two additional test points (e.g. 70% and 90%).

For the avoidance of doubt oxygen |l evels in the
place, and carbon monoxide levels to zero decimal places. As an exam ple, a gas fired burner rated

in excess of 1,200 kW and whose exhaust gases contain oxygen levels of 3.1%, or carbon monoxide
levels of 21 ppmv, at 100% of its maximum continuous rating, would be deemed to be a fail.
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Representative Testing

Where applications are being made for two or more products that are variants of the same basic
design, test data may be submitted for a representative selection of models, provided that all
variants:

Are designed to burn the same fuel(s) as the representative models.
Have the same basic constructional design as the representative models.

Use the same burner control system / mechanisms as the representative models.

P G G

Have the same or better energy efficiency as the representative models.
It should be noted that:

1 If a manufacturer voluntarily removes the representative model from the Energy Technology
Product List (ETPL) then other products linked with that representative model may or may
not be permitted to remain on the ETPL.

1 If any product submitted under these represe ntative model rules is later found not to meet
the performance criteria when independently tested, then all products based on the same
representative model will be removed from the ETPL.

4. Scope of Claim

Expenditure on the provision of plant and machinery can include not only the actual costs of buying
the equipment, but other direct costs such as the transport of the equipment to site, and some of
the direct costs of installation. Clarity on the eligibility of direct costs is available from HMRC

Condensing Economisers
Date added to ETL 2001 (Revised 2013).

1. Definition of Technology

Condensing Economisers are products specifically designed to improve boiler net thermal efficiency
by recovering both sensible and latent heat from boiler flue gases.

2. Technology Description

Condensing economisers are a type of heat exchanger that enables some of the sensible heat and
latent heat from boiler flue gases to be recovered. This heat is normally used to preheat the
boil er ds feedwater and t o supply |l ow grade
economiser will improve boiler net thermal efficiency (expressed in percentage terms) by at least 9
points (i.e. a boiler with efficiency of 84.0% is imp roved to at least 93.0%).

Investments in condensing economisers can only qualify for Enhanced Capital Allowances if the

specific product is named on the Energy Technology Product List. To be eligible for inclusion on the
Energy Technology Product List, products must meet the eligibility criteria as set out below.
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3. Eligibility Criteria
Performance criteria

The product must increase the net thermal efficiency of the boiler system to which it is designed to
be fitted by at least 9.0 %, when the boiler syste m is operating at the test points set out in Table 1.

Table 1 dPerformance test points for condensing economisers

Test point Increase in net thermal
% MCR efficiency of boiler system.
30 >=9.0 %
50 >=9.0 %
100 >=9.0 %

">="means "greater than or equal to"

Where MCR is the maximum continuous rating (MCR) of the boiler system for which the product is
designed.

For the avoidance of doubt the increase in net thermal efficiency of the boiler system must be
presented to one decimal place. As an exam ple, a condensing economiser that delivers an increase
in net thermal efficiency of 8.9% at 100% of the maximum continuous rating (MCR) of the boiler
system for which the product is designed would be deemed to be a fail.

Required test procedures

The required minimum performance must be demonstrated using Methods A, B or C, as set out in
Tables A, B and C below:
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TABLE A METHOD A- INDIRECT MEASUREMENT

Under this test method, product performance must be demonstrated by measuring the
improvement in net t hermal efficiency of a test boiler resulting from the addition of the
condensing economiser. Net thermal efficiency must be measured at test points that are
equivalent to 30%, 50% and 100% of the maximum continuous rating (MCR) of the boiler
system for which the product is designed.

Boiler net thermal efficiency must be measured in accordance with the procedures set
out in BS 845:Part 1:1987, BS EN 3033:1999 or BS EN 304:1992.

Where BS 845:Part 1:1987 is used, the standard test conditions are: a maximum ambient
air temperature of 25 degrees Centigrade and an excess combustion air level of not less
than 15%.

TABLE B METHOD B- DIRECT MEASUREMENT

Under this test method, product performance must be demonstrated by calculating the
improvement in boiler net thermal efficiency that will occur at 30%, 50% and 100% of the
maximum continuous rating (MCR) of the boiler system for which the product is designed.
This calculation must be based on an assessment of the transfer of heat power that will
occur at each of these test points.

The assessment of transfer of heat power must be done in accordance with the
procedures set out in EN 305:1997, EN 306:1997 and/or EN308:1997.
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TABLE C METHOD C3VALIDATED DESIGN CALCULATIONS

Under this test method:

1. Theproduct 86s performance is determined frd
should assess the improvement in the net thermal efficiency of a boiler system that
the product will deliver at the full and part load conditions specified in Table 1 when
tested i n accordance with the procedures and test conditions specified in Method A.

2. The accuracy of these design calculations must be confirmed by interpolation and
extrapolation of measurements of the improvement in net thermal efficiency actually
realised by the product. The measurements must be obtained using an indirect
method (flue gas loss method) from one of the test standards specified in Method A:

a) At least one test point between 60% and 100% MCRnd:
b) At least one test point between 20% and 40% MCR.

3. To be eligible, the improvement in the net thermal efficiency of the boiler system at
the full and part load conditions realised by fitting the product to the boiler system
must exceed the performance thresholds specified in Table 1.

The test report must incl ude (or be accompanied by):

a) Details of the calculations used to determine product performance.
b) A copy of the published performance data for the product.
c) Manufacturerds design data for the pro
d) The following test data, which must be obtained with t he product operating under
stable conditions at each selected test point before and after fitting the product:
)  Analysis of flue gas composition, including as a minimum, the levels of
oxygen (or carbon dioxide) and carbon monoxide in the flue gas.

)  Ambient and flue gas temperatures.

)  Net thermal efficiency of the boiler system.
e) Details of the boiler system used during the test.

Representative Testing

Where applications are being made for condensing economiser products of the same constructional
design to be included on the Energy Technology Product List (ETPL), test data may be submitted for
a single representative model provided that the maximum rated output of the products being
applied for is not more than twice, or less than half, the maximum rated output of the product
tested. Where the range of rated outputs exceeds these limits, products should be grouped into size
ranges that comply with these rules, and test data submitted for one representative model for each

group.

It should be noted that:
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1 If a manufacturer voluntarily removes a representative model from the ETPL then other
products linked with that representative model may or may not be permitted to remain on
the ETPL.

1 If any product submitted under these representative model rules is late r found not to meet
the performance criteria when independently tested, then all products based on the same
representative models will be removed from the ETPL.

4. Scope of Claim
Expenditure on the provision of plant and machinery can include not only the a ctual costs of buying

the equipment, but other direct costs such as the transport of the equipment to site, and some of
the direct costs of installation. Clarity on the eligibility of direct costs is available from HMRC

Flue Gas Economisers
Date added to ETL 2001 (Revised 2013).

1. Definition of Technology

Flue Gas Economisers are products that are specifically designed to improve boiler net thermal
efficiency by recovering sensible heat fr om boiler flue gases.

2. Technology Description

Flue gas economisers are a type of heat exchanger that enables some of the sensible heat in boiler

flue gases to be recovered. This heat is normally
flue gas economiser will increase boiler net thermal efficiency (expressed in percentage terms) by

at least 3 points (i.e. a boiler with efficiency of 89.0% is improved to at least 92.0%).

Investments in flue gas economisers can only qualify for Enhanced Capital Allowances if the specific

product is named on the Energy Technology Product List. To be eligible for inclusion on the Energy

Technology Product List, products must meet the eligibility criteria as set out below.

3. Eligibility Criteria

Performance criteria

The product must increase the net thermal efficiency of the boiler system to which it is designed to
be fitted by at least 3.0%, when the boiler system is operating at the test points set out in Table 1.

Table 1 dPerformance test points for flue gas e conomisers

Test point Increase in net thermal
% MCR efficiency of boiler system.
30 >=3.0%
50 >=3.0 %
100 >=3.0 %

">="means "greater than or equal to"
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Where MCR is the maximum continuous rating (MCR) of the boiler system for which the product is
designed.

For the avoidance of doubt the increase in net thermal efficiency of the boiler system must be
presented to one decimal place. As an example, a flue gas economiser that delivers an increase in
net thermal efficiency of 2.9% at 100% of the max imum continuous rating (MCR) of the boiler system
for which the product is designed would be deemed to be a fail.

Required test procedures

The required minimum performance must be demonstrated using Methods A, B or C, as set out in
Tables A, B and C below:

TABLE A METHOD A- INDIRECT MEASUREMENT

Under this test method, product performance must be demonstrated by measu ring the
improvement in net thermal efficiency of a test boiler resulting from the addition of the
flue gas economiser. Net thermal efficiency must be measured at test points that are
equivalent to 30%, 50% and 100% of the maximum continuous rating (MCR) ©the boiler
system for which the product is designed.

Boiler net thermal efficiency must be measured in accordance with the procedures set
out in BS 845:Part 1:1987, BS EN 3033:1999 or BS EN 304:1992.

Where BS 845:Part 1:1987 is used, the standard test conditions are: a maximum ambient
air temperature of 25 degrees Centigrade and an excess combustion air level of not less
than 15%.

TABLE B METHOD B- DIRECT MEASUREMENT

Under this test method, product performance must be demonstrated by calculating  the
improvement in boiler net thermal efficiency that will occur at 30%, 50% and 100% of the
maximum continuous rating (MCR) of the boiler system for which the product is designed.
This calculation must be based on an assessment of the transfer of heat pow er that will
occur at each of these test points.

The assessment of transfer of heat power must be done in accordance with the
procedures set out in EN 305:1997, EN 306:1997 and/or EN308:1997.
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TABLE C METHOD C3VALIDATED DESIGN CALCULATIONS

Under this test method:

1. The productds performance is determined
should assess the improvement in the net thermal efficiency of a boiler system that
the product will deliver at the full and part load conditions specified in Table 1 when
tested in accordance with the procedures and test conditions specified in Method A.

2. The accuracy of these design calculations must be confirmed by interpolation and
extrapolation of measurements of the improvement in net thermal efficiency actually
realised by the product. The measurements must be obtained using an indirect
method (flue gas loss method) from one of the t est standards specified in Method A:

c) At least one test point between 60% and 100% MCRnd:
d) At least one test point between 20% and 40% MCR.

3. To be eligible, the improvement in the net thermal efficiency of boiler system at the
full and part load condition s realised by fitting the product to the boiler system must
exceed the performance thresholds specified in Table 1.

The test report must include (or be accompanied by):

f) Details of the calculations used to determine product performance.
g) A copy of the published performance data for the product.
h) Manufacturerd6s design data for the pro
i) The following test data, which must be obtained with the product operating under
stable conditions at each selected test point before and after fitting the product:
IV)  Anaysis of flue gas composition, including as a minimum, the levels of
oxygen (or carbon dioxide) and carbon monoxide in the flue gas.
V)  Ambient and flue gas temperatures.
VI)  Net thermal efficiency of the boiler system.

j) Details of the boiler system used during the test.

Representative Testing

Where applications are being made for flue gas economiser products of the same constructional
design to be included on the Energy Technology Product List (ETPL), test data may be submitted for
a single representative model provided that the maximum rated output of the products being
applied for is not more than twice, or less than half, the maximum rated output of the product
tested. Where the range of rated outputs exceeds these limits, products should be grouped into  size
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ranges that comply with these rules, and test data submitted for one representative model for each
group.

It should be noted that:

1 If a manufacturer voluntarily removes a representative model from the ETPL then other
products linked with that repr esentative model may or may not be permitted to remain on
the ETPL.

1 If any product submitted under these representative model rules is later found not to meet
the performance criteria when independently tested, then all products based on the same
representative models will be removed from the ETPL.

4. Scope of Claim
Expenditure on the provision of plant and machinery can include not only the actual costs of buying

the equipment, but other direct costs such as the transport of the equipment to site, and some of
the direct costs of installation. Clarity on the eligibility of direct costs is available from HMRC

Gasfired Condensing Water Heaters
Date added to ETL 2004 (Revised 2013)

1. Definit ion of Technology

Gasfired condensing water heaters are products that are specifically designed to continuously

provide hot water either by the direct heating of water as it passes through the product, or the

heating of water contained in an integral sto rage vessel.

2. Technology Description

Gasfired condensing water heaters are used to provide hot water for domestic purposes or process

heating, and offer an energy efficient method of generating hot water. They can be installed close

to the point of use, or in a central plant room.

Gasf i red condensing water heaters are described as
water by heating water stored within the product itself. Other types of gas  -fired condensing water
heaters are desoriaged® agpeénemoduct s, and can be di
products that are designed to instantaneously generate hot water directly from cold water, and

those that heat water as it is circulated round a loop (which may also include buffer vessels ).

Gasfired condensing water heaters are available in a range of different efficiencies . The ECA
Scheme aims to encourage the purchase of higher efficiency products.

The ECA Scheme covers three categories of gasfired condensing water heaters:

1. Storage type, gas-fired condensing water heaters not exceeding 150KW

2. Non storage, instantaneous (or continuous flow) type, gas -fired condensing water heaters

3.  Nonstorage, circulator (or multi -pass) type, gas-fired condensing water heaters.
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Investments in gas-fired condensing water heaters can only qualify for Enhanced Capital Allowances
if the specific product is named on the Energy Technology Product List. To be eligible for inclusion
on the Energy Technology Product List, products must meet the el igibility criteria as set out below.

3. Eligibility Criteria
To be eligible products, must:

1 Be gasfired.

1 Comply with the requirements of the Water Supply (Water Fittings) Regulations 1999, the
Water Byelaws 2000 Scotland and the Water Regulations in Northern Ireland (for example, by
inclusion in the Water Regul ations Advisory Sch

| Be CE Marked.
In addition, non -storage dcirculator type, gas -fired condensing water heaters must:

1 Use fully premixed burners or an appropriately matched forced draught burner (or burners).

1 Automatically respond to changes in hot water demand by modulating their output in a
continuous manner across a minimum turndown ratio of 3.33:1, without initiating a purge
cycle.

1 Products with a t hermal output in excess of 400kW must either_use burners from the
oOburners with controlsoé6 part ofor:the Energy Techi

0 Incorporate a microprocessor based burner control system.

0 Use a variable speed motor controller (or Variable Speed Dri ve) to operate each
forced draught fan incorporated into the product.

0 Where mechanical dampers are used to modulate the air flow_ to the burners, they
must be operated by a precision servomotor. The servomotor must be controlled by
a positional or flow base d feedback mechanism that automatically adjusts its
operation to correct for mechanical wear, valve stiction and hysteresis.

0 Where control valves are used to modulate the fuel flow to the burners, they must
be operated by a precision servomotor. The servom otor must be controlled by a
positional or flow based feedback mechanism that automatically adjusts its
operation to correct for mechanical wear, valve stiction and hysteresis. (This
requirement shall not apply to pneumatically operated modulating gas valv  es).

In addition, non -storage 0 instantaneous type, gas-fired condensing water heaters exceeding 70kW
must be fitted with an integral, fully pre  -mixed, modulating burner.

Performance criteria

Eligible products must meet or exceed the minimum net thermal efficiencies set out in Table 1
below, which depend on product category:
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Table 1 Minimum net thermal efficiency for gas  -fired condensing water heaters
Nominal heat " Net thermal
Product category input (kW) Test conditions efficiency %
1 | Storage type <=150kW >=104.0 %
<= 70kW >= 104.0 %
5 Non storage 0 At 100% load, flow/return >= 95.0 %
instantaneous type >=70kW temperatures of 80/600C '
a At 30% load, return >= 104.0 %
temperature of 300C - i
At 100% bad, flow/return
' o >=95.0 %
Non storage - _ temperatures of 80/60 °C
3 . All ratings
circulator type At 30% load, return >=104.0 %
temperature of 30 °C S
0 >=06 means oOgreater than or equal tobo

Please note that, where specified in Table 1 above, products must meet or exceed the minimum net
thermal eff iciencies at both full load and part load test conditions.

For the avoidance of doubt, all net thermal efficiency test data should be presented to one decimal
place. As an example, a 100kW non storage, instantaneous, gas fired condensing water heater with

a net thermal efficiency of 94.9% at the full load condition would be deemed to be a fail.

Required test procedures

All products must be tested in accordance with the procedures set out in one of the test standards
recognised by the ETL as set out in Table 2, or in accordance with equivalent procedures for

assessing net thermal efficiency within applicable British or

European Standards, or the national

standards of EU Member States. The tests must be done at the test conditions specified in Table 1.
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Table 2 AETL recognised test standards

Applicable product

Test standard categories
1 2 3

BS EN 89:2000 Gadired storage water heaters for the production of
domestic X
hot water
BS EN 3033:1999 Heating boilers i Part 3: Gas-fired ce ntral heating boilers X
AfAssembly comprising a boiler body ¢
BS EN 3037:2006 Heating boilers ii Part 7: Gas-fired central heating boilers
equipped with a forced draught burner of nominal heat output not exceeding X
1,000 kWo.
BS EN 483:1999+A4:2007 Gafired central heating boilers. Type C boilers of X
nomi nall heat i nput not exceeding 70
BS EN 677:1998 Gafired central heating boilers. Specific requirements for X
condensing boilers with a nominal heat input notexcee di ng 70 k W8
BS EN 26:1998 Gas fired instantaneous water heaters for the production of X X
domestic hot water, fitted with atmospheric burners
BS EN 26:2012 Gafired instantaneous water heaters for the production of X X
domestic hot water

Representative Testing

Where applications are being made for gas fired condensing water heaters of the same
constructional design and rated outputs up to and including 900 kW to be included on the Energy
Technology Product List (ETPL), the type testing procedur es set out in Annex F of BS EN 3033:1999
may be used to select representative models for testing and to reduce the overall number of
performance tests that must be completed.

Where applications are being made for products of the same constructional desig n and rated
outputs greater than 900 kWto be included on the Energy Technology Product List (ETPL), test data
may be submitted for a single representative model provided that the maximum rated output of the
products being applied for is not more than twic e, or less than half, the maximum rated output of
the product tested. Where the range of rated outputs exceeds these limits, products should be
grouped into size ranges that comply with these rules, and test data submitted for one

representative model for each group.

It should be noted that:

1 If a manufacturer voluntarily removes a representative model from the ETPL then other
products linked with that representative model may or may not be permitted to remain on
the ETPL.

1 If any product submitted under t hese representative model rules is later found not to meet
the performance criteria when independently tested, then all products based on the same
representative models will be removed from the ETPL.
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4. Scope of Claim

Expenditure on the provision of plant and machinery can include not only the actual costs of buying
the equipment, but other direct costs such as the transport of the equipment to site, and some of
the direct costs of installation. Clarity on the eligibility of direct costs is available from HMRC

Heat Recovery from Condensate and Boiler Blowdown
Date added to ETL 2001 (Revised 2013).

1. Definition of Technology

Heat recovery from condensate and boiler blowdown covers products t hat are specifically designed
to recover heat from steam condensate and / or water from boiler blowdown, by means of heat
exchangers and/or flash steam recovery vessels.

2. Technology Description

Significant amounts of heat can be recovered from the water extracted during boiler blowdown and
from steam condensate. However this water can contain significant levels of contaminants that
reduce the efficiency of the heat recovery process.

The ECA Scheme encourages the purchase of heat recovery equipment that is specifically designed
to recover heat from steam condensate and/or water from boiler blowdown.

The ECA Scheme covers three categories of product:

1. Flash steam recovery vessels or packages
with associated control and safety devices

2. Heat exchange r units or packages
with associated control and safety devices

3. Flash steam vessel with heat exchanger packages
with associated control and safety devices

Where packages may include the following components necessary for operation of the equipment:
pressure gauges, vacuum breakers, vent heads, valves and steam traps.

Investments in equipment for heat recovery from condensate and boiler blowdown can only qualify
for Enhanced Capital Allowances if the specific product is named on the Energy Technology Product
List. To be eligible for inclusion on the Energy Technology Product List, products must meet the
eligibility criteria as set out below.

3. Eligibility Criteria

To be eligible products, must:

| Be specifically designed to recover heat from steam cond ensate and / or water from boiler
blowdown, by means of heat exchangers and/or flash steam recovery vessels.
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1 Conform to the requirements of the EU Pressure Equipment Directive PED 97/23/EC in
respect of their design, manufacture and testing procedures.

4. Scope of Claim

Expenditure on the provision of plant and machinery can include not only the actual costs of buying
the equipment, but other direct costs such as the transport of the equipment to site, and some of
the direct costs of installation. Clarity o n the eligibility of direct costs is available from HMRC

Heating Management Controllers (for Wet Heating Systems)
(Formerly Optimising Controls for Wet Heating Systems)
Date added to ETL 2003 (Revised 2013).

1. Definition of Technology

Heating management controllers (for wet heating systems) are products that are specifically
designed to control heat generation and distribution within a wet heating system in an energy
efficient manner that reflects weather conditions, occupation schedules and user requirements.

2. Technology Description

Heating management controllers (for wet heating systems) realise fuel savings by adapting boiler
firing and heat distribution patterns to match variations in  heat demand and user requirements.

A wide range of heating management controls is available for wet heating systems including
products designed to control space heating within both zoned and un -zoned buildings. The ECA
Scheme aims to encourage the purchase of products that automatically adapt to changes in weather
conditions, and thermal response time of the building and/or wet heating system.

The ECA Scheme covers three categories of product:

1. Standalone units that are self -contained control units tha t are designed to directly
control the operation of, and to be directly connected to, the external control
inputs of the boilers/burners, pumps and control valves in a wet heating system.

2. 6 Adodn & mo that Hesigned to be incorporated into other con trol systems, and
to either directly, or indirectly, control the operation of wet heating systems.

3. Packaged products that consist of two or more control modules or units that are
designed to be connected together during installation, and to either dire  ctly, or
indirectly, control the operation of wet heating systems.

Investments in heating management controllers (for wet heating systems) can only qualify for
Enhanced Capital Allowances if the product is named on the Energy Technology Product List. To be
eligible for inclusion on the Energy Technology Product List, products must meet the eligibility
criteria as set out below.

3. Eligibility Criteria

To be eligible, products must:
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1. Incorporate a microprocessor based controller that is pre -programmed to:

a) Automatically control heat generation and heat distribution within a wet heating
system, in a manner that reflects weather conditions and building occupation
schedules.

b) Automatically switch between operating modes, in accordance with the predefined
weekly occupation schedule of the space (or spaces) being heated.

¢) Maintain the temperature of the space or spaces being heated within pre -set limits,
by modulating the heat flow around each heating circuit, in response to the output of
one or more temperature sensors.

2. Be designed to have at least two of the following operating modes:

a) A onormal 6 operating mode in which the wet

consistent with the building being occupied, or prepared for occupation.

b) An O0economy ¢ theavdtbeatimd system operated at a reduced level to
reflect, for example, the fact that the building is unoccupied, or reduced levels of
activity in the building, or

c) A o0standbyd6 or oOholidayo6 mode where the
operated solely for fabric, frost and equipment protection.

3. Incorporate:

a) An optimum start mechanism that monitors external and/or internal temperatures,
and calculates when boilers need to be switched on in order to just reach pre -set
temperatures by the start o f the next occupancy period.

b) A o0delafrni ngdé algorithm that automaticall
start mechanism and periodically updates the heating curve that the mechanism uses,
to reflect changes in building characteristics.

c) A O0Osadapfi ve weat her compensationd mechani
during milder weather conditions, by reducing the temperature set -point of the boiler
water circuit as the external temperature rises, and also the temperature of, or heat
flow through, any individual zone heating circuits controlled.

d A ofrost protectiond mechanism that moni
pipework temperatures), and switches on boilers and heating circuits (as required), in
order to prevent equipment and pipewo r k from o0freezing upb6.

e) A building fabric protection mechanism that monitors external or internal
temperatures and switches heating on to prevent condensation occurring.

A mechanism that prevents the boilers supplyi

(i.e. switching on and off), when there is no change in heat demand.

g) Interlock and inhibit mechanisms that can be used to prevent simultaneous heating
and cooling, and space heating when windows have been opened.

h) An anti-tampering mechanism that preventsth e pr oduct 6s contr ol
configuration settings from being maodified and automatic control from being
disabled, except during commissioning, maintenance or testing.

4. Provide facilities that enable building managers to:
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a) Define the normal occupation times for the building and for each zone controlled (in
intervals of five minutes or less), for each day of the week, including at least two
periods of occupation per day (i.e. at least 14 different occupation period per week).

b) Define the temperature set -points for each operating mode to +/ - 1 degree
centigrade, and separate set -points for each space heating circuit controlled.

c) Define periods or circumstances throughout the year when the wet heating system
should be placed into economy, holiday or standby m odes.

d) Define a separate seven-day schedule for the operation of any domestic hot water
(DHW) system controlled, including at least two periods of operation per day.

e) oTemporarily overrided or manually adjust th
compensation applied to each heating circuit controlled.

5. Provide facilities that enable building users or managers to:

a) OTemporari |l y o vsettimeiwdea the hediirg is gchesluled to be
switched off for a predefined period not exceeding 24 hours per override.

b) Only adjust the temperature set -points in the space (or spaces) being heated for a
limited period of time, or by a limited amount (or allow no user adjustment).

c) Switch the wet heating system into economy or standby mode for the remaining
portion of a pre -set occupation period.

6. Conform with the requirements of the EU EMC Directive 89/336/EEC (as amended) or its
replacement EU EMC Directive 2004/108/EC, or be CE Marked.

4. Scope of Claim
Expenditure on the provision of plant and machinery can include not onl y the actual costs of buying

the equipment, but other direct costs such as the transport of the equipment to site, and the direct
costs of installation. Clarity on the eligibility of direct costs is available from HMRC

Hot Water Boilers
Date added to ETL 2001 (Revised 2013).

1. Definition of Technology

Hot water boilers are products that are specifically designed to heat water by means of a heat
exchanger that transfers heat from combustio n into the water as it passes through the product.

2. Technology Description

Hot water boilers are used to produce hot water for space heating, process heating and domestic
uses. They are available in a wide range of different designs and efficiencies.

The ECA scheme aims to encourage the purchase of the higher efficiency, modulating, gas and oll
fired hot water boilers, including products that are designed to use liquid and gaseous biofuels.

The ECA Scheme covers three categories of products:
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1. High tem perature, high pressure, high efficiency hot water boilers
with rated outputs greater than 400kW
Boilers designed to operate with a water pressure greater than 6 bar and/or
outlet water temperature greater than 105°C, and that are not designed to
recover latent heat from flue gases by condensing water vapour.

2. Low temperature, low pressure, high efficiency hot water boilers
with rated outputs greater than 400kW
Boilers designed to operate with a water pressure up to and including 6 bar
and/or an outlet water temperature up to and including 105°C that are not
designed to recover latent heat from flue gases by condensing water vapour.

3. Condensing hot water boilers (of all rated outputs)
Boilers designed to recover latent heat from flue gas water vapour.

Investments in hot water boilers can only qualify for Enhanced Capital Allowances if the specific
product is named on the Energy Technology Product List. To be eligible for inclusion on the Energy
Technology Product List, products must meet the e ligibility criteria as set out below.

3. Eligibility Criteria
To be eligible, products must:

1 Be gas and/or oil fired (where gas includes biogas and oil includes liquid biofuels).

1 Automatically respond to changes in hot water demand by modulating their out putin a
continuous manner across a minimum specified turndown ratio, as set out in Table 1 in the
performance criteria below, without initiating a purge cycle.

1 Conform to the requirements of the Pressure Equipment Directive 97/23/EC in respect of
their de sign, manufacturer and testing procedures, or be CE Marked.

In addition, products with a rated output greater than 400kW must  either use burners from the
Oburners with controlsd6é6 part ofor:the Energy Technol c

1 Incorporate a microprocessor based control system that continuously modulates burner
output in response to measured boiler temperature or pressure values.

1 Use fully pre-mixed burners, or forced draught burners. Where forced draft burners are used,
automatic (electronic or pneumatic) a ir fuel ratio controls must be fitted.

1 Where mechanical dampers are used to modulate the air flow_ to the burners, they must be
operated by a precision servomotor. The servomotor must be controlled by a positional or
flow based feedback mechanism that autom atically adjusts its operation to correct for
mechanical wear, valve stiction and hysteresis.

1 Where control valves are used to modulate the fuel flow_to the burners, they must be
operated by a precision servomotor. The servomotor must be controlled by a po sitional or
flow based feedback mechanism that automatically adjusts its operation to correct for
mechanical wear, valve stiction and hysteresis. (This requirement shall not apply to
pneumatically operated modulating gas valves).

1 Where the product is gas fired or dual fuelled, use a variable speed motor controller (or
variable speed drive) to operate each fan incorporated into the product that controls air flow
rate to the burner and, where relevant, the fuel -air pre -mixer.
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Performance Criteria

Eligible products must meet or exceed the minimum thermal efficiencies set out in Table 1 below at

the specified part and full load test conditions, which vary according to product category and fuel

type.
Table 1 dPerformance requirements and test points for hot water boilers
Test point
Product Category Fuel Type | "UM9OWN | (o4 of Maximum | hotiherma
ratio . efficiency %
Nominal Input)
High temperature, 30
high pressure, high Gas,
1. . ’ oil or >=3.33:1 >=93.0 %
efficiency hot
. dual fuelled
water boilers 100
Low temperature, 30
low pressure, high Gas,
2. . ’ oil or >=3.33:1 >=93.0 %
efficiency hot
. dual fuelled
water boilers 100
Gas fired or 30 >=108.0 %
| fuell -
Condensing hot dual fuelled o, 100 >=97.0 %
3. boil >=3.33:1
Oil fired
100 >=95.0 %

">=" means "greater than or equal to"

For the avoidance of doubt net thermal efficiency test data must be presented to 1 decimal place.
As an example, a condensing hot water boiler with a net thermal efficiency of 94.9% at 100% of

maximum rated output would be deemed to be a fail.

Required test procedures

its

Product performance must be demonstrated using Method A, Method B or Method C (as set out in
Tables A, B and C below), which are subject to the following restrictions:

1 Method A must only be used, where all the burners incorporated in the product are listed on

t he

Oburners

wi t h

control

s o

part of

t he

Energy

1 Method B must be used to demonstrate the performance of modular boilers, or where any of

the burners incorporated in the productare notl i st e d

on

t he

Oburner s wi

the Energy Technology Product List. A modular boiler is defined as an assembly of two or
more similar (but not necessarily identical) modules, each with their own heat
burner, and control and safety devices. The assembly has common water feed and return

connections, but the water flow to, and flow from each module is independently controlled.
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1 Method C may only be used for category 1 and 2 boilers with rated o utputs above 400kW and
category 3 boilers with rated outputs above 900kW, where it is not possible to measure
product performance in a laboratory due to product size.

All performance measurements must be carried out in accordance with the procedures set o ut in
one, or more, of the test standards recognised by the ETL as set out in Table 2, or in accordance
with equivalent procedures for assessing net thermal efficiency within applicable British or
European Standards, or the national standards of EU Member States. The selected test standard(s)
must be appropriate to the specific type of boiler tested.
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Table 2 AETL recognised test standards

Test standard

Applicable

product

categories

1

2

3

BS EN 6 25 -fitefl btral beating boilers. Specific requirements
for the domestic hot water operation of combination boilers of nominal
heat input not exceeding 70 kWH>

X

BS EN 483: 19 9 9fired centrdl Oeatihg bdilera. Iype C boilers
of nominal heatinputh ot exceeding 70 kW>o

BS EN 677 -file@®r8ral be@tmgboilers. Specific requirements
for condensing boilers with a nomi

I

BS EN 13836: 2006 0Gas fired centr a
nominalheati nput exceeding 300 kW, but

BS EN 1541 *ire@ deitrél hedti@@bwilers. Specific requirements
for condensing boilers with a nominal heat input greater than 70 kW but
not exceeding 1000 kWb

pr EN 15420: 2@ Ga&firdd Eedtralln®ating boilers. Type C
boilers of nominal heat input exceeding 70 kW, but not exceeding 1000
kwWé (CEN document code 06/30144913

BS8451: 1987 O6Met hods for Assessing t
steam, hot water and hig h temperature heat transfer fluids A Part 1:
Concise procedured.

BS 7190:1989 6Method for assessing
temperature hot water boilers usin

(

BSEN30B3: 1999 0 He ait Part § Gds-firedlcentrabheatin g
boilersA Assembly comprising a boiler b

BSEN3037: 2006 0 He afi Part g Gds-@iredlcentratheating
boilers equipped with a forced draught burner of nominal heat output not
exceeding 1,000 kWwWo.

BSEN 304: 1992 06 HfeTestcodegor lieatingl beiler or
atomising oil burnersd (as amended

BSEN129531 1: 2003 oOoShié®lartbdill e Ascept an

BSEN 129521 5: 2 0 0 3 -tubaNtmilers and auxiliary installations.
Acceptanc e t est soO.

BS EN 14394:2005+A1:2008 o0Heating
draught Burners. Nominal heat output not exceeding 10 MW and maximum
operating temperature of 110ACO.

k
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Where BS 845 1:1987 is used, the following standard test conditions must be observed:

1 A maximum ambient air temperature of 25 °C.
1 An excess combustion air level of not less than 15%.

TABLE A METHOD A- SEPARATE TESTING BOILERS AND BURNERS

Under this test method:

Boiler and burner performance are demonstrate d separately.

Boiler performance can be assessed using any burner (or burners) that can provide
the heat input and operational stability needed to complete the test.

The boilerds net thermal efficiency at
accordance with the procedures set out in an ETL recognised standard (Table 2).

The boilers net thermal efficiency at part load (30%) is then inferred from burner
performance data and design calculations of burner/boiler matching.

TABLE B METHOD B- INTEGRATED TESTI& AT FULL AND PART LOADS

Under this test method, overall product performance must be demonstrated by:

1. Measuring the net thermal efficiency at the test points specified in Table 1, in
accordance with the procedures set out in an ETL recognised standard (T able 2).

Energy Techology Criteria List dJuly 2014 Page42 of 190



TABLE C METHOD C3VALIDATED DESIGN CALCULATIONS

Under this test method:

1. The productds net ther mal efficiency
specified in Table 1 and the test conditions specified in one of the ETL
recognised standards (Table 2) is determined from design calculations.

2. The accuracy of these design calculations must be confirmed by using an
indirect method (flue gas loss method) from one of the ETL recognised
standards (Table 2) to measur effidehcg p

a) Atleastone testpointbetween 6 0% and 100% of pr of
rated input at the temperature conditions specified for the 100% test
point, and:

b) Atleast one test pointhetween 20% and 40% of pr od.|
input at or near the tempe rature conditions specified for the 30% test
point.

3. To be eligible, the productds net th
performance thresholds specified in Table 1.

The test report must include (or be accompanied by):
a) Details of the calculations used to determine product performance.
a) A copy of the published performance data for the product.
b) Manufacturerds design data for t hg

c) The following test data, which must be obtained with the product
operating under stable conditions at each selected test p oint:

i. Analysis of flue gas composition, including as a minimum levels or
oxygen or carbon dioxide and carbon monoxide.

i. Ambient and flue gas temperatures.
iii. Total conductive, convective and radiative loss rate.
iv. Net thermal efficiency.

d) Details of the burners used during the test.
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Representative Testing

Where applications are being made for products of the same constructional design to be included on
the Energy Technology Product List (ETPL), the following rules may be used to select representative
models for testing and to reduce the overall number of performance tests that must be completed:

9 For products in Category 1 and 2 with rated outputs up to and including 400 kW, and in
Category 3 with rated outputs up to and including 900 kW, the type testing p rocedures in
Annex F of BS EN 303:1999 or Annex C.2.1 of BS EN 304:1992 (as amended) must be used.

9 For other products, test data may be submitted for a single representative model provided
that the maximum rated output of the products being applied for  is not more than twice, or
less than half, the maximum rated output of the product tested. Where the range of rated
outputs exceeds these limits, products should be grouped into size ranges that comply with
these rules, and test data submitted for one repr esentative model for each group.

It should be noted that:

1 If a manufacturer voluntarily removes a representative model from the ETPL then other
products linked with that representative model may or may not be permitted to remain on
the ETPL.

1 Ifany product submitted under these representative model rules is later found not to meet
the performance criteria when independently tested, then all products based on the same
representative models will be removed from the ETPL.

4. Scope of Claim

Expenditure on the provision of plant and machinery can include not only the actual costs of buying
the equipment, but other direct costs such as the transport of the equipment to site, and some of
the direct costs of installation. Clarity on the eligibility of direct costs is available from HMRC

Localised Rapid Steam Generators
Date added to ETL 2003 (Revised 2013).

1. Definition of Technology

Localised rapid steam generators are products that are specifica lly designed to convert water into
pressurised steam by means of a burner that converts fuel into heat and a heat exchanger that
transfers the heat into the water as it passes through the product, and to achieve full operating
steam pressure within a few m inutes of being turned on, from a cold condition.

2. Technology Description
Localised rapid steam generators are steam boilers with a low water capacity that are designed to
be installed close to the point of use, thereby avoiding the thermal losses associa ted with steam

distribution from a central boiler -house. Their low thermal inertia means that they can respond
rapidly to changes in demand.
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Localised rapid steam generators are available in a range of different designs and efficiencies. The
ECA scheme ains to encourage the purchase of the higher efficiency gas and oil fired localised rapid
steam generators.

The ECA Scheme covers two categories of product:

1. Localised Rapid Steam Generators soldwith an economiser
2.  Localised Rapid Steam Generators sdd without an economiser

Investments in localised rapid steam generators can only qualify for Enhanced Capital Allowances if
the specific product is named on the Energy Technology Product List. To be eligible for inclusion on
the Energy Technology Produd List, products must meet the eligibility criteria as set out below.

3. Eligibility Criteria
To be eligible, products must:

1 Be gas and/or oil fired.
1 Use an appropriately matched forced draught burner (or burners).

1 Automatically respond to changes in steam demand by modulating their output in a
continuous manner across a minimum specified turndown ratio, as set out in the
performance criteria below, without initiating a purge cycle.

1 Conform to the requirements of the Pressure Equipment Directive 97/23/EC in  respect of
their design, manufacturer and testing procedures, or be CE Marked.

In addition, products with a thermal output in excess of 400kW must either use burners from the
Oburners with controlso6 part ofor:the Energy Technol c

1 Incorporate a microprocessor based burner control system.

1 Where mechanical dampers are used to modulate the air flow to the burners, they must be
operated by a precision servomotor. The servomotor must be controlled by a positional or
flow based feedback mechanism that automatically adjusts its operation to correct for
mechanical wear, valve stiction and hysteresis.

1 Where control valves are used to modulate the fuel flow to the burners, they must be
operated by a precision servomotor. The servomotor must be contro lled by a positional or
flow based feedback mechanism that automatically adjusts its operation to correct for
mechanical wear, valve stiction and hysteresis. (This requirement shall not apply to
pneumatically operated modulating gas valves).

1 Where the product is gas fired or dual fuelled, use a variable speed motor controller (or
variable speed drive) to operate each forced draught fan incorporated into the product.

Performance criteria

Eligible products must meet or exceed the minimum thermal efficiencie s set out in Table 1 below at
the specified part and full load conditions, which vary according to product category and fuel type.
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Wher e

1

Table 1 dPerformance test points for localised rapid steam generators

Turndown Test point Net thermal
Product Category Fuel Type ratio % MCR efficiency %
L ocalised Rapid Gas fired or 3331 30 >=92.0%
ocalised Rapid | dual fuelled o -
Steam Generators 100 >=92.0%
sold with an 50 >=92.0%
economiser Qil fired 2:1
100 >=92.0%
: . Gas fired or 30 >=88.0 %
Localised Rapid dual fuelled 3.33:1 - .
Steam Generators 100 >=88.0 %
sold WithO.Ut an 50 >=88.0 %
economiser Oil fired 2:1
100 >=88.0 %
">=" means "greater than or equal to"
MCR is the productds maximum continuous rat:.
For the avoidance of doubt net therma | efficiency test data must be presented to 1 decimal place.
As an example, a Localised Rapid Steam Generatorssold without an economiser with a net thermal
efficiency of 87.9% at 100% of its maximum continuous rating (MCR) would be deemed to be a fail.
Products must also:
Be capable of achieving maximum working pressure in less than eight minutes starting with a
water temperature of less than 25 degrees Centigrade.
Required test procedures
The required minimum performance must be demonstrated using Met hod A or Method B, as set out
in Table A and Table B below.
Method A must only be used, where the all burners incorporated in the product are listed on the
oOburners with controlsd6é part of the Energy Technol
Method B must be used to demonstrate the performance of modular boilers, or where any of the
burners incorporated in the product are NOTI i st ed on the oOoburners with

Energy Technology Product List. A modular boiler is defined as an assembly of two or more similar

(but not necessarily identical) modules, each with their own a heat exchanger, burner, and control

and safety devices. The assembly has common water feed and steam output connections, but the
water flow to, and steam flow from each module is independently c

Representative Testing

ontrolled.

Where applications are being made for localised rapid steam generators of the same constructional

design to be included on the Energy Technology Product List (ETPL), the type testing procedures set

out in Annex F of BS EN 3033:1999 or Annex C.2.1 of BS EN 304:1992 (as amended) may be used to
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select representative models for testing and to reduce the overall number of performance tests that
must be completed.

It should be noted that:

1

If a manufacturer voluntarily remov es a representative model from the ETPL then other
products linked with that representative model may or may not be permitted to remain on
the ETPL.

If any product submitted under these representative model rules is later found not to meet
the performance criteria when independently tested, then all products based on the same
representative models will be removed from the ETPL.

TABLE A METHOD A- SEPARATE TESTING OF STEAM GENERATORS AND BURN

Under this test method:

Steam generator and burner performan ce are demonstrated separately.

2. Steam generator performance can be assessed using any burner (or burners) that can
provide the heat input and operational stability needed to complete the test.

3. There is no requirement to measure the net thermal efficiency a t part loads or
standby losses, since these are inferred from burner performance requirements.

Steam generator performance must be demonstrated by measuring its net thermal
efficiency at 100% of the productds max
with the procedures set out in one of the following standards:

1M BS 845: Part 1: 1987 O6Met hods for Asses
steam, hot water and high temperature heat transfer fluids fi Part 1: Concise
procedur ed.

f BSEN129521 5: 2 0 0 3 -tubeviailere and auxiliary installations f Part 15:
Acceptance testsod.

Where BS 845:Part 1:1987 is used, the standard test conditions that must be used are: a
maximum ambient air temperature of 25 degrees Centigrade and an excess combustion
air level of not less than 15%.
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TABLE B METHOD B- INTEGRATED PRODUCT TESTING AT FULL AND PART LOA

Under this test method, overall product performance must be demonstrated by:

4. Measuring the net thermal efficiency at the test points specified in Table 1, in
accordance with the procedures set out in one of the following standards:

1T BS 845: Part 1:1987 O0OMethods for Asses
steam, hot water and high temperature heat transfer fluids i Part 1: Concise
procedur ed.

I BS EN 1295215:2003 6 Wa ttube boilers and auxiliary installations f Part 15:
Acceptance testso.

Where BS 845:Part 1:1987 is used, the standard test conditions that must be used are: a
maximum ambient air temperature of 25 degrees Centigrade and an excess combustion
air le vel of not less than 15%.

5. Estimating the standby loss rate from the amount of fuel required to restore the
output steam pressure to its starting pressure after a suitable shutdown period.

4. Scope of Claim

Expenditure on the provision of plant and machin ery can include not only the actual costs of buying
the equipment, but other direct costs such as the transport of the equipment to site, and some of
the direct costs of installation. Clarity on the eligibility of direct costs is available from HMRC

Retrofit Burner Control Systems
Date added to ETL 2001 (Revised 2012)

1. Definition of Technology

Retrofit burner control systems are products that are specifically designed to automatically co  ntrol
in an energy efficient manner, the operation of industrial and commercial burners, and the
matching of burner heat production with heat demand.

2. Technology Description

Burners are used to provide heat for hot water, steam and thermal oil boilers, he aters and
processes. They are widely used in industry and commerce. Traditionally adjustable cams and
mechanical linkages have been used to control the fuel valves and air dampers that modulate
burner heat output. These mechanisms are susceptible to mecha nical wear and hysteresis, and are
progressively being replaced by more accurate burner control systems.

A range of retrofit burner control systems is available, and these offer different levels of precision
and repeatability of control. The ECA Scheme ai ms to encourage the purchase of microprocessor-
based products that are able to accurately control combustion and maintain burner efficiency over

a specified turn down range.
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As installers assemble retrofit burner control systems on site from standard comp onents from
different manufacturers, which reflect the specific requirements of the installation, only the
retrofit burner control units are listed the Energy Technology Product List (ETPL).

Investments in retrofit burner control systems can only qualify  for Enhanced Capital Allowances if
the specific product is named on the Energy Technology Product List. To be eligible for inclusion on
the Energy Technology Product List, products must meet the eligibility criteria as set out below.

3. Eligibility Criteria
To be eligible, products must:

1 Incorporate a microprocessor based control system.
| Be designed to:
a) Control one or more forced draught, gas and/or oil fired burners.

b) Use a precision servomotor to adjust any mechanical airflow dampers and/or
modulating gas valves that control the air -fuel ratio of the burners controlled. Each
precision servomotor must be controlled by a positional or flow based feedback
mechanism that automatically adjusts its operation to correct for mechanical wear,
valve stiction and hy steresis.

c) Where the burners being controlled are gas fired or dual fuelled, use a variable speed
mot or drive or controller to operate the bur

d) Fully close the air dampers of the burners being controlled on shutdown.

1 Automatically respond to changes in heat demand by modulating burner output:
a) In a continuous manner across a minimum specified turndown ratio of 4:1

b) Whilst adjusting the ratio of air and fuel fed to the burner in a manner that maintains
combustion efficiency across the required turndown range and complies with the
maxi mum permitted | evels of oxygen and carbo
gases, as set out in Table 1.

| Be CE Marked, or conform with the EU EMC Directive 89/336/EEC (as amended) or its
replacement EU EMCDirective 2004/108/EC in respect of their design, manufacturer and
testing procedures.

1 Not depend on any form of mechanical linkage between a modulating gas valve, and air
damper or air control valve, when adjusting the air fuel ratio of a burner.

1 Not incorporate any form of control valve, actuator, or variable speed drive.

Performance criteria
Products must be able to control all categories of burners for which they are designed in a manner

that does not exceed the maximum permitted levels of oxygen (O ») and carbon monoxide (CO) in
the burnersdé6 exhaust gas at each of test points spe
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Table 1 Minimum performance requirements for retrofit burner control systems

Maximum O: level at test point Maximum CO level
100% MCR 50% MCR 25% MCR All test points
3.0% 4.0% 5.0% 20 ppmv
Where MCR is the productds maximum continuous

Required test procedures

Product performance at the three required test points specified in Table 1 (above) must be
determined by fitting the product to an approp riate burner and testing in accordance with the
procedures and test conditions in one of the following standards :

ratir

] BS EN 676: 2003 (as amended) OAutomatic forced d

J] BS EN 267:2009, OAutomatic fUfuelsced draught

Where the productds turndown ratio i s greater
and 50% test points may be calculated by linear interpolation of the test results.  Where operation at
the b u r n enaxiinam continuous rated output is not possible, performance at the 100%test point
may be determined by extrapolation of test data at two additional test points (e.g. 70% and 90%).

For the avoidance of doubt, the oxygen |l evels
decimal place, and carbon monoxide levels to zero decimal places. As an example, where the test
burnerds exhaust gases contain oxygen |l evels

100% of the test burnerds maxi mum cdeamedtnbe afails
4. Scope of Claim
Expenditure on the provision of plant and machinery can include not only the actual costs of buying

the equipment, but other direct costs such as the transport of the equipment to site, and some of
the direct costs of installation. Clarity on the eligibility of direct costs is available from HMRC

Steam Boilers
Date added to ETL 2001 (Revised 2011).

1. Definition of Technology

Steam boilers are products t hat are specifically designed to convert water into pressurised steam by
means of a burner that converts fuel into heat and a heat exchanger that transfers the heat into the
water as it passes through the product.

2. Technology Description

Steam boilers are used to produce steam for process heating, space heating and water heating.

They consist of a burner, a pressure vessel containing a heat exchanger, and associated burner
control systems and boiler control equipment.
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Steam boilers are available in a rang e of different des igns and efficiencies. The ECA Sheme aims to
encourage the purchase of the higher efficiency gas and oil fired steam boilers, including products
that are designed to use liquid and gaseous biofuels.

Investments in steam boilers can only qualify for Enhanced Capital Allowances if the specific
product is named on the Energy Technology Product List. To be eligible for inclusion on the Energy
Technology Product List, products must meet the eligibility criteria as set out below.

3. Eligibility Criteria
To be eligible, products must:

1 Be gas and/or oil fired.
1 Use an appropriately matched forced draught burner (or burners).

1 Automatically respond to changes in steam demand by modulating their output in a
continuous manner across a minimum specified turndown ratio, as set out in the
performance criteria below, without initiating a purge cycle.

1 Conform to the requirements of the Pressure Equipment Directive 97/23/EC in respect of
their design, manufacturer and testing procedures, or be CE Marked.

In addition, products with a thermal output in excess of 400kW must either use burners from the
oOburners with controlsd6é6 part ofor:the Energy Technol c

1 Incorporate a microprocessor based burner control system.

1 Where mechanical dampers are used to modulate the air flow_to the burners, they must be
operated by a precision servomotor. The servomotor must be controlled by a positional or
flow based feedback mechanism that automatically adjusts its operation to correct for
mechanical wear, valve st iction and hysteresis.

1 Where control valves are used to modulate the fuel flow_to the burners, they must be
operated by a precision servomotor. The servomotor must be controlled by a positional or
flow based feedback mechanism that automatically adjusts it s operation to correct for
mechanical wear, valve stiction and hysteresis. (This requirement shall not apply to
pneumatically operated modulating gas valves).

1 Where product is gas fired or dual fuelled, use a variable speed motor controller (or variable
speed drive) to operate each forced draught fan incorporated into the product.

Performance criteria

Products must have a minimum net thermal efficiency of 92.0% at the full load and part load
conditions set out in Table 1 below.
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Table 1 dPerforma nce test points for steam boilers

Where

MCR i s t

Fuel Tvpe Turndown Test point Net thermal

yp ratio % MCR efficiency %

Gas fired or _ 30 >=92.0 %

3.33:1
dual fuelled 100 >=02.0 %
o 50 >=92.0 %
Qil fired 2:1
100 >=92.0 %
">=" means "greater than or equal to"

he productds maxi mum continuous

rating

For the avoidance of doubt net thermal efficiency test data must be presented to 1 decimal place.
As an example, a product with a net thermal efficiency of 91.9% at 100% of its maximum continuous
rating (MCR) would be deemed to be a fail.

Required test procedures

The required minimum performance must be demonstrated using Method A, Method B or Method C,

(as set out in Tables A, B and C below), which are subject to the following restrictions:

1 Method A must only be used, where the all burners incorporated in the product are listed on

t he

Oburners

wi t h

control

s 6

part of

t he

Energy

1 Method B must be used to demonstrate the performance of modular boilers. A modular
boiler is defi ned as an assembly of two or more similar (but not necessarily identical)
modules, each with their own a heat exchanger, burner, and control and safety devices. The
assembly has common water feed and steam output connections, but the water flow to, and
steam flow from each module is independently controlled.

1 Method C may only be used for products with rated outputs above 600kW, where it is not
possible to measure product performance in a laboratory due to product size.

All performance measurements must be carried out in accordance with the procedures set out in
one of the following test standards:

1T BS 845:

water and high temperature heat transfer fluids
 BSEN12953 1 :

Part

2003

1 : asSe8sihghérmMa peHfoonthisce df looilers for steam, hot

6SnPhlrtbtbtill eAsceptance

fi Part 1. Concise proced ur e 0 .

Where BS 845 1:1987 is used, the following standard test conditions must be observed:

1 A maximum ambient air tempe rature of 25 °C.
I Anexcess combustion air level of not less than 15%.

Representative Testing

testso.

Where applications are being made for products of the same constructional design to be included on
the Energy Technology Product List (ETPL), test data may be submitted for a single representative
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model provided that the maximum rated output of the products being applied for is not more than
three times, or less than one third of, the maximum rated output of the product tested. Where the
range of rated outputs exceeds these limits, products should be grouped into size ranges that
comply with these rules, and test data submitted for one representative model for each group.

It should be noted that:

1

If a manufacturer voluntarily removes a representative model from the ETPL then other
products linked with that representative model m ay or may not be permitted to remain on
the ETPL.

If any product submitted under these representative model rules is later found not to meet
the performance criteria when independently tested, then all products based on the same
representative models will be removed from the ETPL.

TABLE A METHOD A- SEPARATE TESTING OF BOILERS AND BURNERS

Under this test method:

1. Boiler and burner performance are demonstrated separately.

2. Boiler performance can be assessed using any burner (or burners) that can
provide th e heat input and operational stability needed to complete the test.

3. The boilerds net ther mal efficiency at
rating (MCR) in accordance with the procedures in one of the specified standards.

4. The boil er s neady atpant adrfBa%) is ¢hénfinfeared from burner
performance data and design calculations of burner/boiler matching.

TABLE B METHOD B- INTEGRATED TESTING AT FULL AND PART LOADS

Under this test method, overall product performance must be demonstra ted by:

1. Measuring the net thermal efficiency at the test points specified in Table 1, in
accordance with the procedures in one of the specified test standards.
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TABLE C METHOD C3VALIDATED DESIGN CALCULATIONS

Under this test method:

1. The pr o dtuherind efficieney at the full and part load conditions
specified in Table 1 is determined from design calculations.

2. The accuracy of these design calculations must be confirmed by interpolation
and extrapolation of measurements, obtained using the proced ures in one of
the specified test standards,of t he product&s net ther

a) At least one test point between 60% and 1009MCR,and:
b) At least one test point between 20% and 40% MCR.

The test report must include (or be accompanied by):
a) Details of t he calculations used to determine product performance.
b) A copy of the published performance data for the product.
c) Manufacturero6s design data for the

d) The following test data, which must be obtained with the product
operating under stable conditions at each selected test point:

i.  Analysis of flue gas composition, including as a minimum levels or
oxygen or carbon dioxide and carbon monoxide.

i. Ambient and flue gas temperatures.
iii. Total conductive, convective and radiative loss rate.

iv. Net thermal efficiency.

e) Details of the burners used during the test.

4. Scope of Claim
Expenditure on the provision of plant and machinery can include not only the actual costs of buying

the equipment, but other direct costs such as the transport of the equipment to site, and s  ome of
the direct costs of installation. Clarity on the eligibility of direct costs is available from HMRC
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Combined Heat and Power

Combined Heat and Power is the simultaneous generation of heat and power (usually electricity) in
a single process. CHP Schemes are by their nature bespoke and approval of a given CHP
manufacturer or product would not provide sufficient assurance of environmental benefit. With

CHP, case by case Cert f i cati on is needed to ensure support [

Certification is achieved using the CHP Quality Assurance programme (CHPQA). Because a
certificate is used, no specific products appear on the Energy Technology Product List.

Guidance on claiming Enhanced Capital Allowances for CHP is set out below.
Further information about CHP eligibility criteria and the CHPQA programme can be found at
http://chpga.decc.gov.uk

Questions on CHP eligibility should be directed to the CHPQA Helpline & 01235 75 3004 or
chpgainfo@chpga.com

USE OF CHPQA TO OBTAIN ENHANCED CAPITAL ALLOWANCES

1 One of the aims of the CHPQA programme is to ensure that entittements to f iscal and other
benefits are in line with, and incentivise, the environmental performance of CHP Schemes.
Eligibility for Enhanced Capital Allowances (ECASs) is one of the fiscal benefits available to Good
Quality CHP certified under the programme. ECAs give relief for the full cost of qualifying
expenditure incurred in the accounting period, subject to any scale back of benefit, as applicable.
To qualify for the all owances in respect of a
be obtained from the Secretary of State. This is separate and distinct from the CHPQA Certificate.

2 The purpose of this guidance is to provide developers with step -by-step guidance on how to use
CHPQA Certificates pertaining to proposed new or upgraded CHP Schemes to oltain ECAs. It will
assist developers of Schemes:

1 understand the overall procedure for applying for ECA, including the role of the CHPQA
Certificate in the process

1 with specific guidance on the timing and detail of each step of their application

1 to interpr et the application of the CHPQA Standard for ECA eligibility under specific
circumstances, e.g. mixed fuel use.

3 The administration of ECAs is the responsibility of HM Revenue and Customs (HMRC). This
guidance has been prepared in consultation with and h as been approved by HMRC.

4 Further information can be obtained from
1 The CHPQA web site:http://chpga.decc.gov.uk/guidance __ -notes/

1 The HMRC web site:www.hmrc.gov.uk

Readers seeking further clarification on the pro cedures described herein should refer initially to
these sites. Subsequent queries on tax issues

Glossary
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5 The following terms are used in this guidance, the majority of which are defined in more det  ail in
the CHPQA Standard, Issue 5, November 2013.

Annual Operation is a period commencing on 1st January and finishing on 315 December of
the same year.

Initial Operation is the period during which reduced Threshold Criteria apply and will
include at le ast one full calendar year Operation.

Energy services provider (also known as ESCOs) may own an asset that is supplied for use
by a client in return for a financial reward but this will only be one part of a much wider
service. Energy service providers provide energy efficiency and/or load reduction services
usually to commercial or industrial facilities. They are uniquely identified because their
financial rewards are dependent on the energy savings that they achieve for their client.
Typically, an ESCO ofers the following services:

1 develop, design and finance energy efficient projects
9 install and maintain energy -efficient equipment
T measur e, monitor and verify the projectds en
1 assume the risk of guaranteed energy savings
It is the provision of this wide range of energy management services compared to the
contract of hire by an equipment lessor that enables the energy service provider to be
di fferentiated from the o0l essor 6.

Qualifying Power Capacity is the registered power generation capacity (MW e) qualifying as
Good Quality CHP.

Qualifying Expenditure is the expenditure incurred on Plant and Machinery. Such
expenditure may be eligible for ECAs if installed as part of a CHP Scheme for which all or
part of the capacity is certified as Good Quality CHP as defined in the CHPQA Standard Issue
5. Further guidance can be found on the CHPQA  web site:
http://chpga.decc.gov.uk/guidance  -notes/

Total Power Capacity is the registered maximum power generation capacity of a CHP
Scheme (MWe).

6 To qualify for a Combined Heat and Power Certificate of Energy Efficiency a CHPQA Certificate
must be obtained.

CHPQA Certification

7 The CHPQA Certificate for a CHP Scheme in design (either a new Scheme or a proposed
modification to an existing Scheme):

1 records parameters, valid until the end of the year of issue, relating to the projected energy
efficiency and the environmental performance of the Scheme

1 must be renewed by annual submission of CHPQA Form F3 from each January, to confirm or
update the proposed design.

» See CHPQA GNa3.

1 A CHPQA Certificate is required to obtain a Combined Heat and Power Certificate of Energy
Efficiency. However, possession of a CHPQA Certificate does not compel applicants to obtain
a Combined Heat and Power Certificate of Energy Efficienc y.
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Combined Heat and Power Certificate of Energy Efficiency
8 The Combined Heat and Power Certificate of Energy Efficiency for each Scheme:

9 is valid from the date of issue, unless varied or revoked provided the operator maintains a
valid CHPQA Certificate.

9 states the CHPQA Scheme Reference Number, the Total Power Capacity and the Qualifying
Power Capacity all as recorded in the CHPQA Certificate at the time of issue.

1 states the percentage of total Qualifying Expenditure eligible as ECA

1 may be revoked if
- the CHP Scheme design changes during its development
- the Scheme development ceases
- the Scheme is not built in accordance with the design certified under CHPQA

9 To obtain a Combined Heat and Power Certificate of Energy Efficiency (ECA Eligibility), which is
issued on behalf of the Secretary of State by DECC, simply tick the box on CHPQA Form F3 when
making your annual Self-Assessment.

10 Any change in design, whether or not it causes a change to the Qualifying Power Capacity or
Power Efficiency, must be notified to the CHPQA Administrator by resubmitting a revised Form F3.
This may trigger the revocation of any existing Certificate of Energy Efficiency and, if one is still
required, the issue of a new Certificate of Energy Efficiency. An example Combined Heat and Power
Certificate of Energy Efficiency is given in Appendix A.

Eligible Organisations
11 In considering the UK notification of the proposed ECA scheme, the European Commission ruled
that, in the case of CHP, the award of ECAs does not constitute State Aid (and is therefore

allowable) provided that;

0Othe main intended business wil/ be to provide heat
to known third parties, and not to generate power f

This statement is elaborated in a further reference;

OECAs for CHP wi I | be avail able for al |l compani es
electricity production, insofar as they use the CHP system to produce electricity to be sold to
unknownend users. 0

12 The statements above are clearly intended to avoid unfair competition in the Electricity

Generating Industry between Member States. They should not affect the vast majority of CHP

Scheme operators in UK however and provided that applicants ¢ an demonstrate their intention to

supply heat and power to known end users they should fall outside the exclusion.

13 Such intention is recorded in the CHPQA Form F3, which asks for details about intended power
exports.

Threshold Criteria for ECA Eligib ility

14 The Threshold Criteria for ECA eligibility are based on the CHPQA Threshold Criteria for Good
Quality CHP for Proposed New Power Generation Capacity as set out in the CHPQA standard, Issue 5.
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However, the Threshold Power Efficiency Criterion is r elaxed for Schemes that burn a proportion of
biomass or solid or liquid waste fuels as shown in the table below.

y See CHPQA GN 14 for more information on bi oma:

Power Efficiency
Threshold
0105 under O 20% under

MaxHeat Conditions & annual operation

Q1 Threshold

All new or upgrad ed Schemes
Except for the special cases below

New or_upgraded Sche_mes th"’.lt use O 105 unde & O 10% under
only biomass or solid or liquid

waste fuels MaxHeat Conditions term annual operation

New or upgraded Schgmes thqt use O 105 unde & O (31®xFw)
part biomass or solid or liquid

waste fuels (See note below) MaxHeat Conditions % under long term

annual operation

Note: Fw = fraction of total energy i nputs as biomass plus solid waste plus liquid waste fuels
Calculation of ECA Value

15 ECAs are claimed in the same way as other capital allowances on the Corporation Tax Return for
companies and the Income Tax Return for individuals and partnerships. The responsibility for
notifying the HMRC of any changes in eligibility lie with the tax payer and significant penalties are
possible in the event of fraudulent or negligent claims.

Important Note: CHP Schemes failing to meet the relevant Threshold Power Efficiency Criterion
(see Table above) do not qualify for ECA on any expenditure incurred.

16 Where the Scheme fails to meet the Threshold Quality Index Criterion the entitlement to ECAs is
restricted. Claims are made in respect of the individual items of pl ant and machinery within the
Scheme and qualifying expenditure on these may not exceed a maximum calculated as follows:

1. identify the expenditure incurred on qualifying plant and machinery in the CHP Scheme

2. add any additional Eligible Costs listed on the w eb site such as transportation and
installation charges

3. multiply the total value of Qualifying Expenditure and Eligible Costs, as identified in points 1
and 2, by the portion of the capacity of the proposed CHP scheme that qualifies as Good
Quality CHP (for further details see CHPQA Guidance Notes 27).

4. select individual items from the list of Qualifying Expenditure and Eligible Costs, the value of
which add up to, but do not exceed, the value calculated in point 3

The value of the items selected in poin t 4 is the value of ECA to be claimed. The remaining
expenditure will qualify for capital allowances at the relevant rate.
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The equipment that qualifies as Plant and Machinery, and will be eligible for ECA if installed as part

of a CHP Scheme Certified by CHPQA as Good Quality is given on the CHPQA website
[http://chpga.decc.gov.uk/guidance -notes/]. The classes of equipment that can qualify for CHP
ECAs include the additional equipment required for the operation of CHP facilities using Solid
Recovered Fuel (SRF). These changes took effect for tax purposes from 11 August 2008.

Claimants should note that in respect of ECAs for CHP facilities using SRF they will need to
demonstrate that: -

A the SRF throughput tonnage is equal to or greater than 50% of the ra ted capacity of the plant
in any one Tax Year or any part of a Tax Year on a pro -rata basis; and

A they have met the above criterion for at least five consecutive years from the date of Plant
Acceptance (as defined in the relevant plant construction contr act) to avoid the forfeit of the
monetary value of the ECA.

17 ECAs are claimed on the relevant Tax Return for the year in which the Qualifying Expenditure
was incurred and can only be whilst in possession of a valid Combined Heat and Power Certificate of
Energy Efficiency.

Annual Review/Variations

18 A Certificate of Energy Efficiency may be withdrawn and any allowances recovered if, for
example, the CHP Scheme is not built to the design certified under CHPQA. An application may be
made for a new Certif icate of Energy Efficiency where appropriate.

APPENDIX A: Combined Heat and Power Certificate of Energy Efficiency (example)

ENHANCED CAPITAL ALLOWANCES FOR ENBRB@MWG INVESTMENTS: CERTIFICATE OF ENERGY EFFIGIENCY
COMBINED HEAT AND POWER

For the CHP Scheme referred to below the Secretary of State certifies that:

Address of Scheme

Date of Exemption Certificate DD/MM/YYYY
CHPQA Scheme Reference Number XXXX X
Qualifying Power Capacity (MWe) Total Power Capacity (MWe)

Qualifying Expenditure:

Expenditure on plant and machinery of a description spec
in the Energy Technology Criteria List issued by the Secretary of State, which does not exceed [QPC/TPC]% of

the total expenditure on such specified plant and machinery for the Scheme to which this Certificate applies.

Signed by authority of the Secretary of State

Signature:

Name in block capitals:

Notes

1. This Certificate of Energy Efficiency is issued in accordance with, and for the purposes of Se ction 45B
of the Capital Allowances Act 2001.
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2. This Certificate is valid from the date of issue onwards, unless revoked.

3. This Certificate may be revoked if the Scheme is not built in accordance with the design certified
under CHPQA.

4. This certificate may be revoked if it has been issued in the basis of incorrect information supplied for
the purposes of an application for a Certificate of Energy Efficiency.

5. If a person who has made a tax return becomes aware that, as a result of the revocation of a
Certificate of Energy Efficiency after the return was made, the return has become incorrect, he or she
must give notice to HM Revenue and Customsspecifying how the return needs to be amended. The
notice must be given within 3 months beginning with the day on whicht he person first became aware
that anything in the tax return had become incorrect because of the revocation of the Certificate.
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Compressed Air Equipment

Desiccant Air Dryers with Energy Saving Controls
Date added to ETL 2014.

1. Definition of Technology

Desiccant air dryers are products that are specifically designed to extract water vapour from
industrial compressed air systems by absorbing moisture using a desiccant material which is then,
for example, regenerated by blowing air through the dryer.

2. Technology Description

Desiccant air dryers are commonly fitted to compressed air systems to prevent moisture from
condensing within pipe work and equipment. They are typically utilised where compressed air is
needed at higher quality or with a lower dew point than can be achieved by a refrigerated air dryer.
They contain a desiccant material which absorbs the moisture and is then regenerated, for
example, by blowing air through the dryer.

The direct energy usage of a desiccant air dryer typically increases the energy used in compressed
air generation by between 10% and 25% depending on the product design and how it is controlled.
Indirect energy usage, in the form of the pressure drop across the dryer and the compressed air
used for purging can increase the overall energy usage in compressed air generation by between 20%
and 50%. The aim of the ECA Scheme is to encourage the purchase of higher efficiency models,
which have low pressure drops across them. The aim of the ECA Scheme is to encourage the
purchase of models which use energy efficient methods of desiccant regeneration, have low
pressure drops across them and include energy savings controls.

Investments in desiccant air dryers with energy savings controls can only qualify for Enhanced
Capital Allowances if the specific product is named on the Energy Technology Product List. To be
eligible for inclusion on the Energy Technology Product List, products must meet the eligibility
criteria as set out below.

3. Eligibility Criteria
To be eligible, products m ust:

|1 Have adew point rating of -40°C i.e. Class 2 specifications for moisture removal in BS 1ISO
8573-1:2010.

| Utilise a regeneration method which is either heatless or internally/externally electrically
heated or utilises a blower or vacuum system. Desicc ant dryers that utilise steam, heat of
compression or are heated in any way other than electrically are not eligible.

1 Incorporate dew point sensing controls that automatically control the regeneration cycle to
optimise the time between regenerations depend ing on the dew point of the exit air in a
manner that reduces the energy consumption of the product.

1 Not exceed the limits set out in the performance criteria below for the composite specific
energy consumption (SEC) at 100% load (i.e. rated air flow), corrected for the pressure drop
across the dryer and any compressed air used by the dryer for regeneration, purging and/or
cooling.
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1 Conform with the requirements of the EU Pressure Equipment Directive PED 97/23/EC in
respect of their design, manufacture and t esting procedures, or be CE Marked.

Performance criteria

Products must not exceed the values for composite specific energy consumption (SEC), corrected for
the pressure drop across the dryer and any compressed air used by the dryer, set outin the Table 1
below at 100% load (i.e. rated air flow) .

Table 1 Maximum Allowable Composite SEC in kW/m */min
Percentage of full load Maximum allowable Composite SEC
(i.e. rated air flow) (kW/m3/min)
100 % <=1.07

The composite SEC should be calculated as follows

SEC=P + (1.67 x @&
(QR-O)

Where:

P = Total electrical power consumed by air dryer, inclusive of any external heaters,
blowers , vacuum pumps or other associated equipment, kW

Pressure drop across air dryer, bar

Flow rate of air, m 3/min

Total compressed air loss of air dryer for regeneration, purging, cooling or any
other purpose, m3/min

003
n o

For the avoidance of doubt composite SEC data must be presented to 2 decimal places. As an
example, a product with a composite SEC of 1.08 at 100% of full load would be deemed to be a fail.

Required test procedures

All products must be tested in accordance with the procedures and test conditions laid down in BS
ISO 7183:2007, vhich specifies how to measure the electrical power consumed by the product at
full load, the pressure drop across the dryer, compressed air loss and the flow rate of air through
the product. The test results should be presented in the format laid down in A nnex B of BS ISO 7183
2:2007.

Products must also meet the Class 2 specifications for moisture removal in BS ISO 8573-1:2010,
0OTable 2 Compressed air purity classes for humidit.y

4. Scope of Claim
Expenditure on the provision of plant and m achinery can include not only the actual costs of buying

the equipment, but other direct costs such as the transport of the equipment to site, and some of
the direct costs of installation. Clarity on the eligibility of direct costs is available from HMRC
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Flow Controllers
Date added to ETL 2008.

1. Definition of Technology

Flow controllers are products that are specifically designed to regulate the pressure in compressed
air systems in a manner that maintains a set pressure regardless of volumetric changes caused by a
fluctuating compressed air demand.

2. Technology Description

Flow controllers can be used, in conjunction with appropriate air storage capacity, to reduce the
pressure fluctuatio ns that normally occur in compressed air distribution systems when machines
turn on and off, or compressed air demand is variable. This enables compressed air generation
systems to be operated closer to the minimum required air distribution pressure, there by realising
energy savings.

Investments in flow controllers can only qualify for Enhanced Capital Allowances if the specific
product is named on the Energy Technology Product List. To be eligible for inclusion on the Energy
Technology Product List, produ cts must meet the eligibility criteria as set out below.

3. Eligibility Criteria
To be eligible, products must:

1 Incorporate a pressure transducer that has a measurement accuracy of at least (i.e. <=) +/ -
0.5% of full scale output across its rated operating pressure range and across a rated
temperature range of &5 to 80 degrees Centigrade.

1 Incorporate one or more precision control valves and associated valve positioning devices
that do not vent more than 10 standard litres per minute (SLPM at 20 degrees Cen tigrade) of
compressed air to atmosphere during normal operation.

1 Incorporate a microprocessor based controller that is pre -programmed to:
a) Define the downstream air pressure set -point in intervals not exceeding 0.1 bar.

b) Calibrate the operation of theprodu ct 6 s control valve(s) and assoa
positioner(s) to ensure correct operation acro

c) Tune the controller operation to eliminate controller hunting, minimise valve overshoot,
and compensate for valve hysteresis and/or s tiction.

| Be able to automatically regulate the air pressure downstream of the product, to within +/ -
0.1 bar of a set -point, across a minimum turn down range of 5:1, as air demand varies
bet ween the productdés minimum and maxi mum rated

1 Incorporate an anti-tampering mechanism that prevents automatic control from being
disabled, except during commissioning, maintenance or testing.

1 Conform with the requirements of the EU Pressure Equipment Directive (PED) 97/23/EC, and
be CE Marked.

1 Not incorporate fa cilities to directly control the operation of air compressors.
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Where the product provides facilities for users to temporarily override automatic control, the
product must automatically reset the override within 24 hours.

4. Scope of Claim

Expenditure on th e provision of plant and machinery can include not only the actual costs of buying
the equipment, but other direct costs such as the transport of the equipment to site, and some of
the direct costs of installation.  Clarity on the eligibility of direct cost s is available from HMRC

Master Controllers
Date added to ETL 2008 (Revised 2010).

1. Definition of Technology

Master controllers are products that are specifically designed to control the o peration of multiple
air compressors in a manner that maintains the operating pressure of the compressed air system
within a narrow band, thereby minimising energy consumption.

2. Technology Description

Master controllers are microprocessor -based controller s that can be used to improve the control of

compressed air systems with two or more compressors. They realise energy savings by reducing the
pressure fluctuations that are normally present in compressed air systems when simple cascade or

sequence controls are used to maintain system pressure, and by allowing users to schedule
compressor operations that reflect working patterns.

Investments in master controllers can only qualify for Enhanced Capital Allowances if the specific
product is named on the Energy Technology Product List. To be eligible for inclusion on the Energy
Technology Product List, products must meet the eligibility criteria as set out below.

3. Eligibility Criteria
To be eligible, products must:

| Be able to automatically control the operatio n of:
a) At least two air compressors.
b) Both fixed speed and variable speed compressors.

c) Any positive displacement compressor that is capable of accepting a remote load/unload
control signal via a volt -free switching circuit or electromechanical pressure switc h, orin
the case of variable speed drives capable of accepting a speed control signal or a remote
pressure set point adjustment .

1 Incorporate a microprocessor based controller that is pre -programmed to provide facilities
for users to:

a) Prioritise the use of more efficient compressors over less efficient ones, whilst making
optimal use of any variable speed compressors being controlled.

b) Schedule the times of the week ( in intervals of five minutes or less ) when the compressed
air system should be switched on and off, and be operated at a reduced pressure.
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c) Schedule at least two different operating pressures for the compressed air system (to
enable for example operation at lower pressure at off peak times).

d) Define the minimum and maximum limits for the operating pressure (or pressure band)
that the controller must maintain the compressed air system within.

1 Incorporate an anti -tampering mechanism that prevents automatic control from being
disabled, except during commissioning, maintenance or testing.

1 Incorporate a pressure transducer that has a measurement accuracy of at least (i.e. <=) +/ -
0.5% of full scale across its rated operating pressure range and across a rated temperature
range of @5 to 80 degrees Centigrade.

1 Incorporate automatic control algorithms that m onitor rate of change in system air
pressure/flow and prevent compressors from being brought on load or unloaded in response
to small fluctuations in demand.

| Be capable of automatically regulating the operating pressure of the compressed air system
(where all compressors in the system are situated at a single location), based on the output
of a single pressure transducer, to within +/ -0.2 bar of the operating pressure set -point, as
air demand varies between 10% and 100% of the maximum combined, continuous, rated
output of air compressors being controlled.

1 Conform with the requirements of the EU EMC Directive 89/336/EEC (as amended) or its
replacement EU EMC Directive 2004/108/EC, and be CE Marked.

Where products provide facilities for operators to override automatic control, they must be pre -
programmed to return to automatic control at the next scheduled time for system switch off / on,
and to automatically reset the override within 24 hours.

Where products are also designed to control desiccant air dryers, they must also satisfy the
eligibility criteria for 6energy saving controls fc

Automatic control may be implemented either directly by means of an analogue or digital signal

connection, or indirectly by means of another control de vice or network. Where products are

designed to indirectly control variable speed compressors, they must be capable of monitoring the

operating speed of the variable speed compressors, and of remotely adjusting the speed or pressure

set points (or pressure or s peed range | imits) within the variahb

Products that cannot directly control the speed (or speed range) of a variable speed compressor, or
indirectly control their speed of operation by adjusting their pressure set  points, are not eligible.

4. Scope of Claim
Expenditure on the provision of plant and machinery can include not only the actual costs of buying

the equipment, but other direct costs such as the transport of the equipment to site, and some of
the direct cost s of installation. Clarity on the eligibility of direct costs is available from HMRC
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Refrigerated Air Dryers with Energy Saving Controls
Date added to ETL 2003 (Revised 2014).

1. Definition of Technology

Refrigerated air dryers are products that are specifically designed to extract water vapour from
industrial compressed air systems by means of cooling with a refrigeration cycle.

2. Technology Description

Refrigerated air dryers are commonly fi tted to compressed air systems to prevent moisture from
condensing within pipe work and equipment. They work by cooling the air to a desired dew point
temperature, thus forcing moisture to condense out of the air. This resulting condensate is then
drained from the compressed air system.

A refrigerated air dryer typically increases the energy used in compressed air generation by
between 2% and 5% depending on the type of product selected and how it is controlled. The
pressure drop across the refrigerated air dryer is also a key factor in the amount of additional
energy consumed as a result of the use of refrigerated air dryers. The aim of the ECA Scheme is to
encourage the purchase of higher efficiency models, which have low pressure drops across them.

Investments in refrigerated air dryers with energy savings controls can only qualify for Enhanced
Capital Allowances if the specific product is named on the Energy Technology Product List. To be
eligible for inclusion on the Energy Technology Product List, pro ducts must meet the eligibility
criteria as set out below.

3. Eligibility Criteria
To be eligible, products must:

1 Incorporate energy saving controls that automatically reduce the cooling output of the
refrigerated air dryer as the average flow rate and tem perature of the inlet air decreases in
a manner that reduces the energy consumption of the product.

1 Automatically control their output between 20% and 100% in response to changes in the flow
rate and/or temperature of the inlet air and/or outlet air.

1 Not exceed the limits set out in the performance criteria below for pressure drop corrected
composite specific energy consumption (SEC) at 50%, 75% and 100% load (i.e. rated air flow).

1 Conform with the requirements of the EU Pressure Equipment Directive PED 97/ 23/EC in
respect of their design, manufacture and testing procedures, or be CE Marked.

Performance criteria

Products must not exceed the values for pressure drop corrected composite specific energy
consumption (SEC) set out in the Table 1 below at the sp ecified percentage of full load.
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Table 1 Maximum Allowable Composite SEC in kW/m */min

Percentage of full load Maximum allowable Composite SEC
(i.e. rated air flow) (kW/m3/min)
50 % <=0.30
75 % <=0.40
100 % <=0.50

The pressure drop-corrected compo site SEC should be calculated as follows:

+(1.673 3
SEC:P (1.673 Dp® Q)
Where:
P = Total electrical power consumed by air dryer, kW
&ep = Pressure drop across air dryer, bar

Q = Flow rate of air, m ¥min

For the avoidance of doubt composite SEC data must be presented to 2 decimal pl aces. As an
example, a product with a composite SEC of 0.49 at 75% of full load) would be deemed to be a fail.

Required test procedures

All products must be tested in accordance with the procedures and test conditions laid down in BS
ISO 7183:2007, which specifies how to measure the electrical power consumed by the product at
full load, the pressure drop across the dryer and the flow rate of air through the product. The test
results should be presented in the format laid down in Annex B of BS ISO 7183-2:2007.

Products must also meet the Class 4 specifications for moisture removal in BS ISO 8573-1:2010,
0OTable 2 Compressed air purity classes for humidit.y

In addition, manufacturers should use the above procedures to evaluate the pressure drop corrected
composite SEC of their products at two part load conditions (50% and 75%).

Please note that performance data obtained in accordance with the procedures in ISO 7183: =1986
will be accepted as an alternative to testing in accordance with ISO 7 183:2007 until further notice.

4. Scope of Claim
Expenditure on the provision of plant and machinery can include not only the actual costs of buying

the equipment, but other direct costs such as the transport of the equipment to site, and some of
the direct costs of installation. Clarity on the eligibility of direct costs is available from HMRC
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Heat Pumps

Air Source: Air to Water Heat Pumps
Date added to ETL 2009 (Revised 2014).

1. Definition of Technology

Air to water heat pumps are products that are specifically designed to transfer heat from the air
outside a building to a water -based heating system, by means of a refrigerant cycle.

2. Technology Description

An air to water heat pump uses an electrically driven refrigeration system to transfer heat from
outside air into a water -based heating system. They can be used to provide space heating in a wide
range of buildings, and some products also are able to provide cooling by reversing t he refrigerant
flows around the product.

Air to water heat pumps are available with a wide range of efficiencies and the ECA Scheme aims to
encourage the purchase of higher efficiency products.

The ECA Scheme covers two categories of products:

1. Single split air to water heat pumps
that consist of one 6outdoord unit an

2. Packaged air to water heat pumps
that consist of a single factory assembled unit.

Investments in air to water heat pumps can only qualify for Enhanced Capital Allowances if the
specific product is named on the Energy Technology Product List. To be eligible for inclusion on the
Energy Technology Product List, products must meet the eligibility criteria as set out below.

3. Eligibility Criteria
To be eligible, pro ducts must:

1 Incorporate an electrically driven refrigeration system.
| Be designed for, and include fittings for, permanent installation.
| Be CE marked.

I n addition, single split products must consi st

| Factory douilt sub -assemblies.
1 Supplied as a matched set of units.

1 Designed to be connected together during installation.
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Performance criteria

Eligible products must meet the performance criteria set out in Table 1 below for:

| Coefficient of Performance (C OP) across the range of connected capacities and including
100% (full) load in heating mode.

1 Energy Efficiency Ratio (EER) across the range of connected capacities and including 100%
(full) load in cooling mode, where the product is designed to provide coo ling.

Table 1 Performance thresholds for air to water heat pumps
Heating Capacity Heating mode Cooling mode
Product Category (kw) (COP) (EER)
Single split air to <= 20kw > 4.20 >3.10
water heat pumps > 20kW > 4.00 > 3.00
, | Packaged air to water <= 20kwW >4.10 >3.10
* | heat pumps > 20KW > 4.00 > 3.00

">" means "greater than"
"<=" means "less than or equal to"

For the avoidance of doubt test data should be presented to two decimal places. As an example, a
10 kW single split air to water heat pump with a cooling mode COP of 4.20 would be deemed to be a

fail.

Required test procedures

All products must be tested in accordance with the procedures in BS EN 14511:2013. The standard
rating conditions are set out in the Table 2 below.

Table 2

Test conditions for air to water heat pumps

Product category

Heating mode
(COP)

Cooling mode
(EER)

Single split air to
water heat pumps

BS EN 145142: 2013 Table 12
Standard rating conditions,

Outdoor air

BS EN 145112: 2013 Table 16 Standard
rating conditions, water (for low
temperature heating application)

Packaged air to
water heat pumps

BS EN 145142: 2013 Table 12
Standard rating conditions,

Outdoor air

BS EN 145142: 2013 Table 16 Standard
rating conditions, water (for low
temperature heating a pplication)

Test results may be submitted in summary form provided that:

1 Sufficient data is included to confirm that the heating / cooling capacity (kW), COP and
EER of each product was determined in accordance with the test procedures in BS EN
14511: 2013 and determined at the standard rating conditions outlined in Table 2.
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9 At least two detailed test reports are submitted for each range of products and for each
laboratory used. The data must be recorded in a detailed test report as defined in Table
6 of BS EN 14511: 2013. The test report must include details of the data recording period
and duration of the performance measurement.

Please note that performance data obtained in accordance with the corresponding procedures and
standard rating conditions la id down in BS EN 14511:2004, BS EN 14511:2007 or BS EN 14511:2011
will be accepted as an alternative to testing in accordance with BS EN 14511: 2013 until further
notice.

Representative Testing

Where applications are being made for a range of two or more products that are variants of the
same basic design, test data may be submitted for a representative selection of models, provided
that all variants:

Use the same refrigerant as the representative model.

Have the same compressor type (i.e. manufacturer, method of compression (e.g.
reciprocating or scroll) and type of enclosure (e.g. hermetic or semi -hermetic)) as the
representative model.

i Use the same defrosting method (e.g. hot gas defrost).
1 Fit within the same product category (e.g. are all single split  air to water heat pumps).

1
1

The representative models must be selected by dividing the range of products into groups of models
with similar design characteristics, and testing a model in each group. The performance of each
model in the group must be predic ted using a validated mathematical model. As a minimum, at
least two models must be tested in each range of products and in each laboratory used for testing.

It should be noted that:

1 If a manufacturer voluntarily removes the representative model from the Energy
Technology Product List (ETPL) then other products linked with that representative
model may or may not be permitted to remain on the ETPL.

1 If any product submitted under these representative model rules is later found not to
meet the performance c riteria when independently tested, then all products based on
the same representative model will be removed from the ETPL.

4. Scope of Claim
Expenditure on the provision of plant and machinery can include not only the actual costs of buying

the equipment, b ut other direct costs such as the transport of the equipment to site, and some of
the direct costs of installation. Clarity on the eligibility of direct costs is available from HMRC

Air Source: Gas Engine Driven Split and Multi -Split (including Variable

Refrigerant Flow) Heat Pumps
Date added to ETL 2004 (Revised 2013.

1. Definition of Technology
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Air-source, gas engine driven (GED), heat pumps covers products that are specifically designed t o
transfer heat from the air in one space to the air in another space by means of a refrigeration cycle
that is driven by a gas-fired internal combustion engine.

60Splitd type heat pumps have separate heat wvasl |l ect
6indoord and O6outdoor® wunits. The O6indoord and ©060c¢c
connected together during installation by refrigerant pipework to form a single functional unit.

Variable refrigerant flow (VRF) heat pumps are specificall y designed to automatically adjust the
flow of refrigerant to each indoor unit so that the heat delivered is matched to the demand.

2. Technology Description

Air-source gas engine driven (GED) split and multi-split heat pumps use a gas-fired internal

combusgtion engine driven refrigeration system to transfer heat from air outside a building to the air

inside it. They can be used to provide space heating in a wide range of buildings, and some products

also are able to provide cooling by reversing the refrigera tion flows around the product. (These
products are known as revepooillkldé gas eogidneéioni ngn

Air source gas engine driven split and multi -split heat pumps are available with a wide range of
efficiencies. The ECA Scheme aims to encourage the purchase of higher efficiency products.

The ECA Scheme covers four categories of products:

1. Air source: GED single split (non -VRF) heat pumps
that consist of one 6outdoord unit and

2. Air source: GED dual split (non-VRF) heat pumps
that consist of one 6outdoord unit and

3. Air source: GED multi -split (non -VRF) heat pumps
that consist of one 6outdoord wunit con
either individual refrigerant circuits (wi  th the indoor units individually controlled)
or using a common refrigerant circuit with the indoor units controlled as one.

4. Air source: GED split or multi  -split variable refrigerant flow (VRF) heat pumps
that consist of one 0 oounted ooorr dmournei td i cnodnc
common refrigerant circuit with the indoor units individually controlled.

Investments in air source gas engine driven split and multi -split (including variable refrigerant flow)
heat pumps can only qualify for Enhanced Capital Allowances if the specific product is named on the
Energy Technology Product List. To be eligible for inclusion on the Energy Technology Product List,
products must meet the eligibility criteria as set out below.

3. Eligibility Criteria
To be eligible, products must:

] Consist of an 6outdoord unit and one or more O6i
a) Factoryduilt sub-assemblies.
b) Supplied as a matched set of units.

c) Designed to be connected together during installation.
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1 Incorporate a refrigeration system that is d riven by a gas-fired internal combustion engine.
| Be designed for, and include fittings for, permanent installation.
1 Be CE marked.

Performance criteria

Eligible products must meet the performance criteria set out in Table 1 below for:

1 Coefficient of Perf ormance (COP) across the range of connected capacities and including
100% (full) load in heating mode.

1 Energy Efficiency Ratio (EER) across the range of connected capacities and including 100%
(full) load in cooling mode, where the product is designed to p rovide cooling.

Table 1 Performance requirements for air source: gas engine driven (GED) split and multi -
split heat pumps
Heating mode Cooling mode

Product Category (COP) (EER)

1 | Air source: GED single split (non VRF) heat >1.30 >1.10
pumps.

o Air source: GED dual split (non VRF) heat >1.30 >1.10
pumps.

3 Air source: GED multi-split (non VRF) heat >1.30 >1.10
pumps.
Air source: GED split and multi -split

4. | variable refrigerant flow (VRF) heat pumps. >1.30 >1.10

">" means "greater than"

For the avoidance of doubt test data should be presented to 2 decimal places. As an example, an air
source gas engine driven single split (non-VRF) heat pump product with a heating mode COP of 1.30
would be deemed to be a fail.

Required test procedures

All produ cts must be tested in accordance with the procedures laid down in the following standards:

] JISB86271: 2006, 0Gas engine drivéPRath@eadral pump ai r ¢
requirementséoé.

J] JISB86272: 2000 0Gas engine drivedPah2eron-duptedggs ai r cC
engine driven heat pump air conditioners 8Testing and rating for perfo

] JISB86273: 2000 0Gas engine dr i vedParh3elRuttedgasengineai r c
driven heat pump air conditioners &Testing and ratingfor per f or manc e 6.

The standard rating conditions are set out in the Table 2 below.
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Table 2 Test conditions for air source: gas engine driven (GED) split and multi

-split heat pumps

Product Category

Heating mode
(COP)

Cooling mode
(EER)

Air source: GEDsingle split
(non-VRF) heat pumps.

JIS B 86271:2006 Table 1.1
Heating standard test

JIS B 86271:2006 Table 1.1
Cooling standard test

Air source: GED dual split
(non-VRF) heat pumps.

JIS B 86271:2006 Table 1.1
Heating standard test

JIS B 86271:2006 Table 1.1
Cooling standard test

Air source: GED multi-split
(non-VRF) heat pumps.

JIS B 86271:2006 Table 1.1
Heating standard test

JIS B 86271:2006 Table 1.1
Cooling standard test

Air source: GED split and
multi -split variable refrigerant
flow (V RF) heat pumps.

JIS B 86271:2006 Table 1.1
Heating standard test

JIS B 86271:2006 Table 1.1
Cooling standard test

Notes

The heating standard test requires an entering air temperature on the indoor side of 20

°C (Dry-bulb), and an

entering air temperatu re on the outdoor side of 7 °C (Dry-bulb) and 6°C (Wet-bulb).

The cooling standard test requires an entering air temperature on the indoor side of 27°C (Dry
19°C (Wet-bulb), and an entering air temperature on the outdoor side of 35°C (Dry

-bulb) and
-bulb).

4. Scope of Claim

Expenditure on the provision of plant and machinery can include not only the actual costs of buying
the equipment, but other direct costs such as the transport of the equipment to site, and the direct
costs of installation. Clarity on th e eligibility of direct costs is available from HMRC

Air Source: Packaged Heat Pumps
Date added to ETL 2002 (Revised 2012)

1. Definition of Technology

Air source heat pumps are products that are specifically designed to transfer heat from the air in
one space to the air into another space by means of a refrigeration cycle.

6Packagedd type

heat pumps are

single factory

the refrigeration sy stem and air distribution mechanisms for space heating.
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2. Technology Description

Air source packaged heat pumps use an electrically operated refrigeration system to transfer heat

from air outside a building to the air inside it. They can be used to provide  space heating in a wide

range of buildings, and some products also are able to provide cooling by reversing the refrigeration

fl ows around the product. (These wroodwedtds aare cloma
units).

Air source packaged heat pumps are available with a wide range of efficiencies. The ECA Scheme
aims to encourage the purchase of higher efficiency products.

Investments in air source packaged heat pumps can only qualify for Enhanced Capital Allowances if
the specific product is named on the Energy Technology Product List. To be eligible for inclusion on
the Energy Technology Product List, products must meet the eligibility criteria as set out below.

3. Eligibility Criteria
To be eligible, products must:

Consist of a single factoryduilt unit.

Incorporate an electrically driven refrigeration system.

Be designed for, and include fittings for, permanent installation.
Be CE marked.

PG G U

Performance criteria

Eligible products must meet the performance criteria set out in Table 1 below fo r:

1 Coefficient of Performance (COP) at 100% (full) load in heating mode.

1 Energy Efficiency Ratio (EER) at 100% (full) load in cooling mode, where the product is
designed to provide cooling.

Table 1 Performance requirements for air source: packaged heat pumps
Heating mode Cooling mode

Product Category (COP) (EER)

Air source: packaged heat pumps >3.20 >2.80

">" means "greater than"

For the avoidance of doubt test data should be presented to 2 decimal places. As an example, a
product with a heating mod e COP of 3.20 would be deemed to be a fail.

Required test procedures

All products must be tested in accordance with the procedures in BS EN 14511:2011. The standard
rating conditions are set out in the Table 2 below .

Energy Techology Criteria List dJuly 2014 Page 74 of 190



Table 2

Test conditions for air sour

ce packaged heat pumps

Product Category

Heating mode
(COP)

Cooling mode
(EER)

Air source: packaged
heat pumps

BS EN 145142:2011 Table 3
Standard rating Conditions,
Outdoor air/recycled air

BS EN 145142:2011 Table 4
Standard rating Conditions,
Comfort Outdoor air/recycled air

Please note that performance data obtained in accordance with the corresponding procedures and

standard rating conditions laid down in BS EN 14511: 2004 or BS EN 14511: 2007 will be accepted as
an alternative to testing in accord ance with BS EN 14511:2011 until further notice.

4. Scope of Claim

Expenditure on the provision of plant and machinery can include not only the actual costs of buying
the equipment, but other direct costs such as the transport of the equipment to site, and

costs of installation. Clarity on the eligibility of direct costs is available from HMRC

Air Source: Split and Multi -Split (including Variable Refrigerant Flow) Heat

Pumps

Date added to ETL 2002 (Revised 2014).

1. Definition of Technology

Air source heat pumps are products that are specifically designed to transfer heat from the air in

one space to the air into another space by means of a refrigeration cycle.

6Splitd t mpgsdaveseparate heat collection and rejection units for each space known as
uni t s. The O6indoor o
ctional unit.

6indoor o and

connected together during installation by refrigerant pipework to form a single fun

Variable refrigerant flow (VRF) heat pumps are specifically designed to automatically adjust the

6boutdoor o

the direct

flow of refrigerant to each indoor unit so that the heat delivered is matched to the demand.

2. Technology Description

Air source split and multi -split heat pumps use an electrically operated refrigeration system to
transfer heat from air outside a building to the air inside it. They can be used to provide space

and

heating in a wide range of buildings, and some products also are able to provide coolin g by reversing
the refrigeration fl ows

conditioning units).

Air source split and multi -split heat pumps are available with a wide range of efficiencies. The ECA

around t

Scheme aims to encourage the purchase of higher efficiency products.

The ECA Scheme covers four categories of products:

1. Air source: single split (non

t hat consi st of one
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2. Air source: dual split (non -VRF) heat pumps
that consist of one 6outdoord unit and

3. Air source: multi -split (hon -VRF) heat pumps
that consist of one O6outdoord unit con
either individual refrigerant circuits (with the indoor units individually controlled)
or using a common refrigerant circuit with the indoor units controlled as one.

4. Air source: split or multi  -split, variable refrigerant flow (VRF) heat pumps
that consist of one O6outdoor d unitdusinigan
common refrigerant circuit with the indoor units individually controlled.

Investments in air source split and multi -split (including variable refrigerant flow) heat pumps can

only qualify for Enhanced Capital Allowances if the products meet t he eligibility criteria set out

below. The individual products purchased do not need to be named on the Energy Technology
Product List.

3. Eligibility Criteria
To be eligible, products must:

] Consist of an 6outdoord unit @aed one or more
a) Factoryduilt sub-assemblies.
b) Supplied as a matched set of units.
c) Designed to be connected together during installation.

1 Incorporate an electrically driven refrigeration system.

| Be designed for, and include fittings for, permanent installation.

1 Be CEmarked.

Performance criteria

Eligible products must meet the performance criteria set out in Table 1 for:

1 Coefficient of Performance (COP) across the range of connected capacities and including
100% (full) load in heating mode.

1 Energy Efficiency Ratio (EER) across the range of connected capacities and including 100%
(full) load in cooling mode, where the product is designed to provide cooling.

Except for non-VRF products with a rated cooling capacity less than, or equal to, (<=) 12kW which
must meet the performance criteria set out in Table 1 for:

1 Seasonal Performance (SCOP) across the range of connected capacities.

1 Seasonal Energy Efficiency Ratio (SEER) across the range of connected capacities.
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Table 1 Performance requirements for air source split and multi -split heat pumps
Rated Cooling Capacity >12kW <12KW
Heating Cooling Heating Cooling
Product Category mode mode mode mode
(COP) (EER) (SCOP) (SEER)
1 Air source: single split (non -VRF) >3.70 >3.20 &4 0 &6 . 1
heat pumps
5 Air source: dual split (non -VRF) >3.70 >3.20 604 0 06 . 1
heat pumps
3 ﬁll’ source: multi -split (non -VRF) >3.70 >3.20 44 0 o6 . 1
eat pumps
Air source: split or multi -split
4. | variable refrigerant flow (VRF) >3.80 >3.40 N/A N/A
heat pumps
">" means "greater than" and 006 means oOgreater

For the avoidance of doubt test data should be presented to 2 decimal places. As an example, a
20kW air source, single split (non-VRF) heat pump product with a heating mode COP of 3.70 would
be deemed to be a fail.

Required test procedures

Testing for non-VRF products with a cooling capacity greater than 12kwW and all VRF products must
be carried out in accordance with the procedures in BS EN 14511:2013. The standard rating
conditions are set out in the Table 2 below.

Table 2 Test conditions for air source split and multi  -split heat pumps >12kW and VRF
Heating mode Cooling mode
Product Category (COP) (EER)
BS EN14511:2013rable 3 BS EN14511:2013Table 4
1 Air source: single split (non Standard rating Standard rating Conditions,
" | VRF) heat pumps Conditions, Outdoor Comfort Outdoor air/recycled
air/recycled air. air
Air source: dual split (non BS ENl4511':2013Tab|e 19 BS EN14511:2013Table 20
2. Standard rating . "
VRF) heat pumps " Standard rating Conditions.
Conditions.
Air source: multi -split (non BS EI\I14511':2013TabIe 19 BS EN14511:2013Table 20
3. Standard rating . "
VRF) heat pumps Conditions Standard rating Conditions.
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BS EN14511:2013Table 3 | BS EN14511:2013rable 4

Single | Standard rating Standard rating Conditions,

Air source: splitor | split Conditions, Outdoor Comfort Outdoor air/recycled
4. | multi -split variable air/recycled air. air
" | refrigerant flow .
(VR heat pumps: | Mutti- | 55 ENL4511:2013Table 19 | g ey 4511:2013rable 20
. Standard rating . "
split Conditions Standard rating Conditions.

Please note that performance data obtained in accordance with the corresponding procedures and
standard rating conditions laid down in BS EN 14511: 2004 or BS EN 14511: 2007 or BS EN 14511:2011
will be accepted as an alternative to testing in accordance with BS EN 14511: 2013 until further
notice.

Testing for non-VRF products with a cooling capacity less than or equal to 12kW should be carried
out in accordance with the procedures in BS EN 14825: 2013 under the test conditions set out in the
Table 3 below.

Performance data for non -VRF products with a cooling capacity less than or equal to 12kW must be
determined following the requirements of Commission Regulation (EU) No 206/2012 Annex Il.

Table 3 Test conditions for air source split and multi ~ -split heat pumps <12kW (Excluding VRF)

Heating mode Cooling mode
Product Category (SCOP) (SEER)
Air source: single, dual or BS EN 148252013Table 6 BS EN 148252013Table 2
1. | multi split (non VRF) heat . ”
oumps Average heating conditions.

Please note that performance data obtained in accordance with the corresponding procedures and
standard rating conditions laid down in BS EN 14825:2012 will be accepted as an alternative to
testing in accordance with BS EN 148252013 until further notice.

Calculated results

Where results are determined by calculation then this should be on the basis of design and/or
extrapolation from other combinations of indoor and outdoor units. In this case, details of such
calculations and/or extrapolations, and of tests to verify the accuracy of the calculations
undertaken (including details of the mathematical model for calculating performance of such
combinations, and of measurements taken to verify this model) must be made a vailable. Tests
undertaken to verify the accuracy of the calculations must be carried out in accordance with the
test procedures described above.

4. Scope of Claim
Expenditure on the provision of plant and machinery can include not only the actual costs of  buying

the equipment, but other direct costs such as the transport of the equipment to site, and the direct
costs of installation. Clarity on the eligibility of direct costs is available from HMRC
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CO:Heat Pumps for Domestic Hot Water Heating
Date added to ETL 2013.

1. Definition of Technology

CQ heat pumps for domestic hot water heating are products that are specifically designed to
transfer heat from the ambient air, ground, or water into a system for heating domestic hot water
by means of a carbon dioxide based refrigeration cycle.

2.  Technology Description

CQ heat pumps for domestic hot water heating use an electrically operated refrigeration system to

transfer heat from the ambient source into a water heating system. The refrigeration system uses
carbon dioxide as the working fluid. They can be used to provide sanitary hot water in a wide range
of buildings.

CQ heat pumps for domestic hot water heating are avail able in a range of efficiencies. The ECA
Scheme aims to encourage purchase of higher efficiency products. CO. heat pumps for domestic hot
water heating can realise substantial reductions in carbon emissions when used instead of fossil fuel
based water heating.

The ECA Scheme covers three categories of products:

1. Air Source CQ heat pumps for domestic hot water heating
2. Ground Source CQ heat pumps for domestic hot water heating
3. Water Source CQ heat pumps for domestic hot water heating

Investments in CO. heat pumps for domestic hot water heating can only qualify for Enhanced Capital
Allowances if the specific product is named on the Energy Technology Product List. To be eligible
for inclusion on the Energy Technology Product List, products m ust meet the eligibility criteria as
set out below.

3.  Eligibility Criteria

To be eligible, products must:

~

] Consisteither_of a single factory builtunit orof an O6outdoord
more O6indoord units that are:

a) Factory-built sub-assemblies.
b)  Supplied as a matched set of units.

c) Designed to be connected together during installation.

1 Incorporate an electrically driven refrigeration system that uses carbon dioxide
(R744) as the refrigerant.

] Be designed for, and include fittings for, permanent installation.
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|1 Be designed primarily to provide domestic hot water heating, by being
connected to or incorporating a storage tank

] Be CE marked.

Performance criteria

Eligible products must meet the perform ance criteria set out in Table 1 below for:

|1  Coefficient of Performance for domestic hot water (COP pnw) at the declared tapping cycle.

Table 1 Performance thresholds for CO . domestic hot water heat pumps

Coefficient of

Product Category performan ce
(CORbHw)

Air Source CQ heat pumps for domestic hot water >2.70

Ground Source CQ heat pumps for domestic hot >2 70

water

Water Source CQ heat pumps for domestic hot >2 70

water

">" means "greater than"
For the avoidance of doubt test data should be presented to two decimal places. As an example, an
air source domestic hot water CO . heat pump product with a heating mode COP of 2.70 would be
deemed to be a fail.
Required test procedures
All products must be tested in acc ordance with the procedures in BS EN 16147:2011 at the test

conditions set out in the table 2 below.

Table 2 Test conditions for CO . heat pumps for domestic hot water heating

Heat source air temperature Heat source temperature
Product Category Inlet Outlet
dry-bulb (°C) [ wet-bulb (°C) | temperature temperature
(*C) (*C)

Air Source CQ heat pumps for R o

domestic hot water [ 6°C

Ground Source CQ heat pumps 0°C -3°C

for domestic hot water

Water Source CQ heat pumps o o

for domestic hot water 10°C [
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The incoming cold water during testing will be at 10 °C.

The tapping cycle for the test must be declared by the manufacturer and should be the maximum
load profile for the product.

4. Scope of Claim

Expenditure on the provision of plant and machinery can include not only the actual costs of buying
the equipment, but other direct costs such as the transport of the equipment to site, and the direct
costs of installation. Clarity on the eligibility of direct costs is available from HMRC

Ground Source: Brine to Water Heat Pumps
Date added to ETL 2004 (Revised 2013).

1. Definition of Technology

Ground source brine to water heat pumps are products that are specifically designed to  transfer
heat from the ground to a water -based heating system by means of a refrigeration cycle.

The heat is collected from the ground by circulating a solution of water and anti  -freeze (known as
6brined) t hr oug-loopagrobnd heatexdhangerl os e d

2. Technology Description

Ground source brine to water heat pumps use an electrically operated refrigeration system to
transfer heat from the ground into a water -based heating system. They can be used to provide
space heating in a wide range of buildin gs, and some products may be also able to provide cooling
by reversing the refrigerant flows around the product.

The ECA Scheme aims to encourage purchase of higher efficiency ground source brine to water heat
pumps, which can be used to realise substanti al reductions in carbon emissions.

Investments in ground source brine to water heat pumps can only qualify for Enhanced Capital
Allowances if the specific product is named on the Energy Technology Product List. To be eligible
for inclusion on the Energy T echnology Product List, products must meet the eligibility criteria as
set out below.

3. Eligibility Criteria
To be eligible, products must:

Consist of a single factory built unit.

Incorporate an electrically driven refrigeration system.

Be designed to use an indirect, closed -loop ground heat exchanger.
Be designed for, and include fittings for, permanent installation.

Be CE marked.

R G G G

Energy Techology Criteria List dJuly 2014 Page81 of 190


http://www.hmrc.gov.uk/manuals/camanual/Index.htm

Performance criteria
Eligible products must meet the relevant performance criteria set out in Table 1 below for:

1 Coefficient of Performance (COP) at 100% (full) load in heating mode.

1 Energy Efficiency Ratio (EER) at 100% (full) load in cooling mode, where the product is
designed to provide cooling.

Table 1 Performance thresholds for ground source brine to water heat pumps
Heating Capacity Heating mode Cooling mode
Product Category (kw) (COP) (EER)
<=45kW >4.20 >3.20

Ground source brine to
water heat pumps

> 45kW >4.00 >3.20

">" means "greater than"
"<=" means "less than or equal to"

For the avoidance of doubt test dat a should be presented to two decimal places. As an example, a
product with a heating capacity of 25kW and a heating mode COP of 4.2 0 would be deemed to be a

fail.
Required test procedures

All products must be tested in accordance with the procedures in B S EN 14511:2011. The standard
rating conditions are set out in the table 2 below.

Table 2 Test conditions for ground source brine to water heat pumps
Heating mode Cooling mode
Product Category (COP) (EER)

BS EN 145122:2011 Table 11
Standard rating Conditions, Water to
water (for low temperature heating
applications) from cooling tower.

BS EN14511-2:2011 Table 7
Standard rating Conditions,
Brine

Ground source brine to
water heat pumps

Please note that performance data obtained in accordance with th e corresponding procedures and
standard rating conditions laid down in BS EN 14511: 2004 or BS EN 14511: 2007 will be accepted as
an alternative to testing in accordance with BS EN 14511: 2011 until further notice.

4. Scope of Claim
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Expenditure on the prov ision of plant and machinery can include not only the actual costs of buying
the equipment, but other direct costs such as the transport of the equipment to site, and the direct
costs of installation. Clarity on the eligibility of direct costs is available from HMRC

Heat Pump Dehumidifiers
Date added to ETL 2008 (Revised 2011).

1. Definition of Technology

Heat pump dehumidifiers are products that are specifically designed to remove water va pour from
moist air using an electrically driven refrigeration cycle.

2. Technology Description

Heat pump dehumidifiers are widely used to improve personal comfort, to protect building fabric
and stored goods or materials, and to dry industrial products. Th ey work by circulating the moist air
over the evaporator of the refrigeration system. This reduces the temperature of the air, which
causes the water vapour to condense. The resulting condensate can be then drained away.

Heat pump dehumidifiers are availa ble in a range of different designs and efficiencies. The ECA
Scheme aims to encourage the purchase of the higher efficiency products that recover both sensible
and latent heat released during dehumidification, and use it to heat the air as it leaves the p  roduct
or for other useful purposes, such as water heating.

Investments in heat pump dehumidifiers can only qualify for Enhanced Capital Allowances if the
specific product is named on the Energy Technology Product List. To be eligible for inclusion on the
Energy Technology Product List, products must meet the eligibility criteria as set out below.

3. Eligibility Criteria
To be eligible, products must:

1 Either be a single packaged unit or consist of two or more factory built sub -assemblies that
are designed to be connected together during installation.

1 Incorporate an electrically driven refrigeration system that is designed to remove water
vapour from the surrounding atmosphere, as the air is recirculated through the product.

1 Recover both sensible and latent heat released during dehumidification, and use it to heat
the air as it leaves the product and/or for other useful purposes (such as water heating).

1 Incorporate a control system that monitors the relative humidity of the surrounding
atmosphere, and automatically switches off dehumidification, or modulates the rate of
dehumidification, when the relative humidity falls below a  pre-set value.

Be designed for, and include fittings for, permanent installation within a building.

Have a dehumidification capacity that is greater than or equal to ( >=) 0.625 litres per hour.
Not be designed to be connected to compressed air systems.

Be CE marked.

A~~~ o~
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Performance criteria

Products must have a dehumidification efficiency ratio (DER) equal to or greater than the thresho Ids
set out in Table 1 below, which depend on the dehumidification capacity (C) of the product.

Table 1 dPerformance test points for heat pump dehumidifiers

Dehumidification capacity Dehumidification efficiency
©) ratio (DER)
(Litres/hour) (Litres/kwh)
>=0.625and < 1.5 >=1.40
>=15and < 2.3 >=1.80
>=2.73 >=2.30

">=" means "greater than or equal to"

Where the productdés dehumi di
sections 3.5 and 3.6 (respectively) of BS EN 810 : 1

ication capacity and
9 i f
compressors. Rating tests, m

f a
97 0Dehumi d i ers wi t h
arking, operational r1ec

For the avoidance of doubt, test data should be presented to 2 decimal places. As an example, a
DER of 1.39 litres’/kWh for a heat pump dehumidifier with a dehumidification capacity of 1.2 litres
per hour would be deemed to be a fail.

Required test procedures
All products must be tested in accordance with the procedures laid down in BS EN 810:1997.

The dehumidification capacity must be determined at the appropriate rating test conditions for the
type of product (or intended application) as set out in Tables 2, 3 and 4 of BS EN 810:1997.

The dehumidification efficiency ratio must be determined at an air inlet temperature of 27 degrees
Centigrade (dry bulb) and 21 degrees Centigrade (wet bulb) and, where applicable, include the
corrections for the power input of fans and water pumps specified in section 4.1 of BS EN 810:1997.

Test results may be submitted in summary form provided that:

1 Sufficient data is included to confirm that the dehumidification capacity (kW), COP and
DER of each product was determined in accordance with the test procedures in BS EN
810:1997 and at the appropriate rating test conditions as described a bove.

9 At least two detailed test reports are submitted for each range of products and for each
laboratory used. The data must be recorded in a detailed test report as defined in
Section 5 of BS EN 810:1997. The test report must include details of the data recording
period and duration of the performance measurement.
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Representative Testing

Where applications are being made for a range of two or more products that are variants of the
same basic design, test data may be submitted for a representative selecti on of models, provided
that all variants:

Use the same refrigerant as the representative model.

Have the same compressor type (i.e. manufacturer, method of compression (e.g.
reciprocating or scroll) and type of encl osure (e.g. hermetic or semi-hermetic)) as the
representative model.

1 Use the same defrosting method (e.g. hot gas defrost).
9 Consist of the same number of units (e.g. are all single packaged units).

T
)l

The representative models must be selected by dividing the range of products into groups of model s
with similar design characteristics, and testing a model in each group. The performance of each
model in the group must be predicted using a validated mathematical model. As a minimum, at
least two models must be tested in each range of products and in e ach laboratory used for testing.

It should be noted that:

9 If a manufacturer voluntarily removes the representative model from the Energy
Technology Product List (ETPL) then other products linked with that representative
model may or may not be permitted to remain on the ETPL.

9 If any product submitted under these representative model rules is later found not to
meet the performance criteria when independently tested, then all products based on
the same representative model will be removed from the ETPL.

4. Scope of Claim

Expenditure on the provision of plant and machinery can include not only the actual costs of buying
the equipment, but other direct costs such as the transport of the equipment to site, and some of
the direct costs of installation. Clarity o n the eligibility of direct costs is available from HMRC

Heat Pump Driven Air Curtains
Date added to ETL 2012

1. Definition of Technology

Heat Pump Driven Air Curtains are products that ar e specifically designed to be fitted above a
doorway or similar opening, and to produce an air curtain that is specifically designed to reduce the
infiltration or transfer of air from one space to another, and that is heated and/or cooled by a heat
pump that transfers heat by means of a refrigeration cycle.

2. Technology Description

Air curtain heaters are used to reduce losses by disrupting the natural convection between two
adjacent areas, or spaces, in a building that are at differing temperatures thereby reducing the
amount of heating or cooling needed to maintain the temperature of a space. They are typically
used in commercial premises for situations where an open door is required to allow uninterrupted
access or where traffic through the doorway is so high that the door is open for extended periods.
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Heat pump driven air curtains use a heat pump to heat or cool the air curtain expelled by the
product. This reduces the need to heat the air with electricity or heat derived from other fuels.

The ECA Schera aims to encourage the purchase of higher efficiency split type heat pump driven

air curtains, which have separate heat collection and rejection units for each space known as
6indoord and 6outdoord units. The 0i ndesigpeddo band 06
connected together during installation by refrigerant pipework to form a single functional unit.

The ECA Scheme coverdwo categories of products:

1. Single-split Heat Pump Driven Air Curtains
that consist of one Godohediocortaid unh @ package.u mp uni -

2. Heat Pump Driven Air Curtains Units for  Multisplit (including VRF) Heat Pumps
that consist of one air curtain unit or package that is specifically designed to replace one or

more O6indoor & heat gAaeligblemalti-$pkt (inaludinchViRR) heatrpunp.
Where a package is a combination of one or more air curtain units, and associated control units.

Investments in heat pump driven air curtains can only qualify for Enhanced Capital Allowances if the
spedific product is named in the Energy Technology Product List To be eligible for inclusion on the
Energy Technology Product List, products must meet the eligibility criteria as set out below

3. Eligibility Criteria
To be eligible, products must:

1 Include an air curtain unit or package that:
a) Is specifically designed to be fitted above a doorway or similar opening.

b) Is specifically designed to use a heat pump to heat and/or cool the air curtain expelled
by it, and to use electrical air heaters (where fitted) o  nly during defrosting or heat
pump failure.

c) Has been rated in terms of air curtain airflow rate, outlet air velocity uniformity and air
curtain velocity projection in accordance with the procedures in BS ISO 27327 -1:2009.

| Be able to automatically modulate in response to changes in air inlet temperature and/or
space temperature(s), the amount of heating and/or cooling applied to the air curtain
between 20% and 100% of its nominal rated heating/cooling capacity output.

| Be designed for, and include fittings for, permanent installation.
| Be CE marked.

In addition, single split heat pump driven air curtain products must:

1 Consist of one air curtain unit (or package) and one outdoor heat pump unit that are:
a) Factoryduilt sub-assemblies.
b) Supplied as a matched set of units.
c) Designed to be connected together during installation.

1 Incorporate an electrically driven refrigeration system.
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Performance criteria

Eligible products must meet the performance criteria set out in Table 1 below for:

1 Coefficient of Performance (COP), across the range of connected capacities, including at
100% (full) load, in heating mode, where the product is designed to heat the expelled air.

1 Energy Efficiency Ratio (EER) across the range of connected capacities, including at 100%
(full) load in cooling mode, where the product is designed to cool the expelled air.

1 Outlet air velocity uniformity (u acy), as defined in Section 5.4.4 of BS 1SO 27327%1: 2009,
over the range of doorway/opening heights that they are designed to be fitted above.

Table 1 Performance requirements for heat pump driven air curtains
Heating Cooling Outlet air
velocity
Product Category mode mode uniformit
(COP) (EER) y
(Uacy)
1. | Single-split heat pump driven air curtains >2.80 >2.80 >=60%
Heat pump driven air curtain u nits for multi - P
2+ | split (including VRF) heat pumps >3.00 >3.00 >=60%

">" means "greater than"
">=" means "greater than or equal to"

For the avoidance of doubt test data should be presented to 2 decimal places. As an example, a
single split heat pump drive n air curtain with a heating mode COP of 2.80 would be deemed to be a

fail.
Required test procedures

All products must be tested in accordance with the procedures in BS EN 14511:2011 using the
standard rating conditions as set out in the Table 2 below.
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Table 2 Test conditions for heat pump driven air curtains

Product Category Heat(lg%gq)ode COOI('E?EQ)Ode
Table 3 Standard rating | Table 4 Standard rating
Air source | conditions, Outdoor conditions: Comfort
air/recycled air. (outdoor air/recycled air)

Single-split heat pump

L driven air c urtains
Water Table 5 Standard rating | Table 6 Standard rating
Source conditions, Water Loop conditions, Cooling Tower
_ _ Air source Table 19 Standard rating | Table 20 Standard rating
Heat pump driven air conditions. conditions.
5 curtain units for multi -

split (including VRF)
heat pumps Water Table 22 Standard rating | Table 23 Standard rating
source conditions, Water Loop conditions.

Heat pump driven air curtain units for multi -split (inclu ding VRF) heat pumps must be tested with a
matched ECA eligible multi -split (including VRF) heat pump product, with the air curtain unit
replacing one or more indoor units.

Please note that performance data obtained in accordance with the corresponding pr ocedures and
standard rating conditions laid down in BS EN 14511:2004 or BS EN 14511:2007 will be accepted as
an alternative to testing in accordance with BS EN 14511:2011 until further notice.

4. Scope of Claim
Expenditure on the provision of plant and mac hinery can include not only the actual costs of buying

the equipment, but other direct costs such as the transport of the equipment to site, and some of
the direct costs of installation. Clarity on the eligibility of direct costs is available from HMRC

Water Source: Split and Multi -Split (including Variable Refrigerant Flow)

Heat Pumps
Date added to ETL 2002 (Revised 2014).

1. Definition of Technology

Water source heat pumps are products th at are specifically designed to transfer heat from water (in
an internal water loop) into the air within the space to be heated by means of a refrigeration cycle.

60Splitd type heat pumps have separate heatowcasl | ect
6indoord and O6outdoor® wunits. The O6indoord and 00¢C
connected together during installation by refrigerant pipework to form a single functional unit.

Variable refrigerant flow (VRF) heat pumps are specifica lly designed to automatically adjust the
flow of refrigerant to each indoor unit so that the heat delivered is matched to the demand.
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2. Technology Description

Water source split and multi -split heat pumps use an electrically operated refrigeration systemt o
transfer heat from an internal water loop into the air within the space to be heated. They can be
used to provide space heating in a wide range of buildings, and some products also are able to
provide cooling by reversing the refrigeration flows around t he product. (These products are known
as reversible 6water cooledd air conditioning

Water source split and multi -split heat pumps are available with a range of efficiencies. The ECA
Scheme aims to encourage the purchase of higher efficiency produc ts.

The ECA Scheme covers four categories of products:

1.  Water source: single split (non -VRF) heat pumps

that consist o f one O6outdoordo unit and one Oi nit

2. Water source: dual split (non -VRF) heat pumps
that consist of omnevobout imoord umidtooa ®d u

3.  Water source: multi -split (non -VRF) heat pumps
that consist of one O6outdoor® wunit conn
either individual refrigerant circuits (with the indoor units individually controlled) or
using a common refrigerant circuit with the indoor units controlled as one.

Water source: split or multi  -split variable refrigerant flow (VRF) heat pumps

thatconsistof one Ooutdoord unit connected t«
common refrigerant c ircuit with the indoor units individually controlled.

Investments in water source split and multi -split (including variable refrigerant flow) heat pumps
can only qualify for Enhanced Capital Allowances if the specific product is named on the Energy
Technology Product List. To be eligible for inclusion on the Energy Technology Product List,
products must meet the eligibility criteria as set out below.

3. Eligibility Criteria

To be eligible, products must:

] Consist of an O6outdoordoudbi unanhd oOhatomarmor e

a) Factoryduilt sub-assemblies.

b) Supplied as a matched set of units.

c) Designed to be connected together during installation.
1 Incorporate an electrically driven refrigeration system.
| Be designed for, and include fittings for, permanent inst allation.
| Be CE marked.

Performance criteria

Eligible products must meet the performance criteria set out in Table 1 below for:
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1 Coefficient of Performance (COP), across the range of connected capacities and including

100% (full) load in heating mode.

1 Enrergy Efficiency Ratio (EER) across the range of connected capacities including 100% (full)
load, where the product is designed to provide cooling.

Table 1 Performance thresholds for water source split and multi -split heat pumps
Product Category Heating mode Cooling mode
(COP) (EER)

1 Water source: single split (non -VRF) heat >3.70 >3.30
pumps

2 Water source: dual split (non -VRF) heat >3.70 >3.30
pumps

3 Water source: multi -split (non -VRF) heat ~3.70 >3.30
pumps
Water source: split and multi -split variable

4. refrigerant flow (VRF) heat pumps >4.10 >3.50

">" means "greater than"

For the avoidance of doubt test data should be presented to 2 decimal places. As an example, a
water source single split (non VRF) product with a heating mode COP of 3 .70 would be deemed to

be a falil.

Required test procedures

All products must be tested in accordance with the procedures in BS EN 14511:2013. The standard

rating conditions are set out in the Table 2 below.
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Table 2

Test conditions for water source spl

it and multi -split heat -pumps

Product Category

Heating mode
(COP)

Cooling mode
(EER)

Water source: single split (non -

VRF) heat pumps

BS EN 145112: 2013
Table 5 Standard rating
Conditions, Water loop.

BS EN 145142: 2013
Table 6 Standard rating
Condtions, Cooling tower.

Water source: dual split (non -

VRF) heat pumps

BS EN 145142: 2013
Table 22 Standard rating
Conditions, Water loop.

BS EN 145142: 2013
Table 23 Standard rating
Conditions.

Water source: multi -split (non -

VRF) heat pumps

BS EN14511-2: 2013
Table 22 Standard rating
Conditions, Water loop.

BS EN 145112: 2013
Table 23 Standard rating
Conditions.

Single BS EN 145142: 2013 BS EN 145142: 2013
Water source: splitand | split Table_5 Standard rating Table__6 Standarq rating
) : : Conditions, Water loop. Conditions, Cooling tower.
multi -split variable
Leef;?;z?:;':ow (VRF) vuli. | BS EN 14512:2013 | BS EN 145142: 2013
split Table_ 22 Standard rating Table_ _23 Standard rating
Conditions, Water loop. Conditions.

Please note that performance data obtained in accordance with the corresponding procedures and
standard rating conditions laid down in BS EN 14511: 2004, BS EN 14511: 2007 or BS EN 14511:2011
will be accepted as an alternative to testing in accordance with BS EN 14511: 2013 until further
notice.

4. Scope of Claim
Expenditure on the provision of plant and machinery can include not only the actual costs of buying

the equipment, but other direct costs such as the transport of the equipment to site, and the direct
costs of installation. Clarity on the eligibility of direct costs is available from HMRC
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Heating, Ventilation and Air Conditioning (HVAC) Equipment

Active Chilled Beams
Date added to ETL 2014.

1. Definition of Technology

Active chilled beams incorporate an integral (primary) air supply and cooling coil(s) to  provide
cooled air into occupied space s without the use of an integral fan, in order to achieve comfortable
working conditions. The primary a ir supply enhances and controls the induction of air from the
occupied space through the cooling coil.

2. Technology Description

Active chilled beams are terminal units attached to heating, ventilation and air conditioning (HVAC)
systems that are specifical ly designed to provide chilled air into a treated environment

Active chilled beams are convectors with an integrated (primary) air supply and cooling coil(s)
through which chilled water passes to provide the cooing effect. Primary ventilation air produ  ces an
inductive effect to increase the convection of room air. The induced air flow passes through the
cooling coil, and then mixes with the primary air before being discharged into the space through
integral air distributors.

Active chilled beams do not incorporate fans for air distribution. They are designed to use dry
(sensible) cooling to prevent condensation thus negating the need for condensate collection and
disposal. Dehumidification of the primary supply air is important to prevent the risk of
condensation as well as any internal latent gains.

Active chilled beams can be linear or modular in format:

9 Linear active chilled beams are produced in various widths and lengths with either one or
two directional air throw patterns (1 or 2 way throws).  One or more linear active chilled
beams can be installed as a continuous linear beam to make up desired length.

9 Modular or cassette format active chilled beams are characterized by modular sized units,
typically 0.6m x 0.6m and 0.6m x 1.2m with 4 direc tional outlets (4 -way throws).

Multi-service chilled beams (MSCBs) combine chilled beams with additional building services such as
lighting, controls & control sensors, sprinklers, cables or public address speakers. Some components
of a MSCB will not be eligible for an ECA claim dsee section 4.

The ECA scheme aims to encourage the purchase of active chilled beams which are energy efficient
due to their use of relatively high chilled water temperatures, resulting in increased efficiency of
chiller operati on and the opportunity to maximise free -cooling.

Investments in chilled beams can only qualify for Enhanced Capital Allowances if the specific

product is named on the Energy Technology Product List. To be eligible for inclusion on the Energy
Technology Product List, products must meet the eligibility criteria as set out below.
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3. Eligibility Criteria

To be eligible, products must:

1 Be an active chilled beam designed to introduce primary ventilation air into the treated

space through the beam.

1 Be designedto operate above the dew point. Any condensate tray fitted should be included

as a precautionary measure only, and should have no facility to connect to drainage.

Not include any electrical heating elements.

Not include an integral fan

Multi-service chilled beams that contain lighting equipment are eligible as long as the lighting
equipment also meets the relevant ETL criteria for high efficiency lighting units, white light

emitting diode lighting units, or lighting controls, as appropriate.

Performance criteria

Products must have a 0 Speci fi ¢ Coding€Emnpadetyod
valuessetoutin Tablel f or oLi near

operating conditions specified below.

t hat i s

AcfTabe2 Bemme®Modubdar

Table 1 dLinear Active Beam Performance Requirements

greater
Acti ve

gg;“r:qns\'/igtcg"’e <= 300mm >300mm and <= 600mm

Air Throw 1 Way 2 Way 1 Way 2 Way
Primary Air Flow

Rate Per Active <=7.5Il/s/m <=15.0 I/'s/m <=7.51l/s/m <=15.0 I/'s/m
Length (gp / L)

Cooling Water <=0.1 /s <=0.1 /s <=0.1lis <=0.1lis
Flow Rate (quw)

Minimum Specific

Waterside Cooling | >= 15.0 W/mK >=25.0 W/mK >=20.0 W/mK >=45.0 W/mK
Capacity

Table 2 dModular Active Beam Performance Requirements

Nominal Active Beam Size

(Active width x Act ive length) 600mm x 600mm 600mm x 1200mm
Air Throw 4 Way 4 Way
Primary Air Flow Rate (qp) <=11.01/s <=20.01l/s
Cooling Water Flow Rate (qw) <=0.041/s <=0.051/s
Minimum Specific Waterside Cooling >= 45.0 W/mK >= 40.0 W/mK
Capacity
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Where:

Pw
I Spedfic Waterside Cooling Capacity = L6

P» = Waterside Cooling Capacity [Watts]
L = Cooling Length [Meters], the Active length of cooling section

& = Temperature Difference between Reference Ai r Temperature (4 ) and Mean
Cooling Water Temperature (dw)i.e. a = (dr - d4w) [Kelvin]

1 Nominal active beam width/dimensions is the size of the active cooling element excluding
architectural components that do not affect product cooling performance
9 All other terms are as defined in BS EN 15116:2008
f 0< =ebans Ol ess than or equal tod6, 0>=6 means 0gr

For the avoidance of doubt test data should be presented to one decimal place. As an example, a
Minimum Specific Waterside Cooling Capacity of 14.9 Watts/m K for a 1 Way throw linear active
beam with Nominal Active Width of <=300 mm would be deemed to be a fail.

In addition:

Eligible active chilled beam products must comply with BS EN ISO 7730:2005 Ergonomics of the
thermal environment & Analytical determination and interpretation of t hermal comfort using
calculation of the PMV and PPD indices and local thermal comfort.

Required test procedures

Product performance specified in Tables 1 and 2 (above) must be determined in accordance with
the procedures and test conditions laid out in the following standard:

1 BS EN 15116:2008 Ventilation in buildings fi Chilled beams i Testing and rating of active
chilled beams at operating conditions specified above

In addition, all products must be tested at the following operating conditions:

Cooling Water Inlet Temperature ( @wi) = 14.0 °C
Reference Air Temperature (#) = 23.0 °C

Primary Airy)PxleGPaur e ( &P
Cooling Water Temperature Difference ( dwz - dw1) > =2 K
Waterside Pregsulbkda Dr op ( eep

=A =4 =4 =4 A

4. Scope of Claim

Expenditure on the provision of plant and machinery can include not only the actual costs of buying
the equipment, but other direct costs such as the transport of the equipment to site, and some of
the direct costs of installation. Clarity on the eligibility of direct costs is available from HMRC

Active chilled beams classed as MSCBcan include additional technologies such as lighting and
lighting control s, speakers, sprinklers, presence sensors, data cabling, or architectural metal work.
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Many of these additional technologies are not energy saving and an ECA is not available on their
purchase. Only the cost of the base active chilled beam unit is eligible.

Where the additional technologies are supported by t he ECA scheme (e.g. lighting and lighting
controls, building environment zone controls) and meet ECA scheme requirements (e.g. meet ETCL
performance criteria, are listed on the ETL & where appropriate) then an ECA may be claimed on
their purchase.

Theref ore, when claiming ECAsfor multi -service chilled beams , only the following costs may be
claimed:
I The cost of the base active chilled beam, for which published c laims values must be used
9 The cost of any additional features (such as lighting) which meet ECA scheme
requirements

Building Environment Zone Controls
(Formerly Heating, Ventilation and Air Conditioning (HVAC) Zone Controls)
Date added to ETL 2004 (Revised 2013).

1. Definition of Technology

Building environment zone controls (formerly listed as HVAC zone controls) are products that are
specifically designed to automatically control in an energy efficient manner, the amount of heating,
cooling, ventilation or air conditioning that is applied to individual rooms or defined areas within a
building, known as o0zonesbé.

OHVACO is the collective term used to weatflaBon,ort o t he
air conditioning that is specifically employed within a particular building.

2. Technology Description

Building environment zone controls are used to control the environmental conditions (i.e.
temperature, ventilation rate and/or air condition) in individual zones (i.e. rooms or areas) within a
building. They can be programmed to maintain these environmental conditions within pre  -set limits
in a manner that reflects occupation schedules, occupation status and/or level of activity in the
zone, whilst also taking account of environmental conditions, and the specific operating
requirements of the zone.

Some products are also able to switch lighting and electrical appliances in a zone on and off in line
with its occupation schedule or occupation status, and some can control the operation of window
shading equipment in a manner that minimises the amount of cooling needed to maintain zone
environmental conditions without excessively reducing the amount of natural light that can be used.

A wide range of building environment zone controls is available. The ECA Scheme aims to encourage
the purchase of products that automatically minimise the energy consum ption of building heating,
cooling, ventilation, or air conditioning equipment, and associated distribution systems.

The ECA Scheme covers four categories of products:

1. Standalone control units that are self -contained zone control units that are
designed to control one or more zones, but not centralised HVAC plant.
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2. Centralised control units that are self -contained central control units that are
designed to control two or more zones, and centralised HVAC plant.

3. Packaged control products that consist of two or more control modules or units
that are designed to be connected together during installation, and that are
designed to control one or more zones. They may also control centralised HVAC
plant, provided they are also designed to control at leas ttwo zones.

4. 6 Adodn 6 c ont r othatammot self ecentained units, but are designed to
incorporate zone control facilities into HVAC control units or equipment.

Investments in building environment zone controls can only qualify for Enhanced Capi tal Allowances
if the product is named on the Energy Technology Product List. To be eligible for inclusion on the
Energy Technology Product List, products must meet the eligibility criteria as set out below.

3. Eligibility Criteria
To be eligible, products must:

1. Incorporate a microprocessor based controller that is pre -programmed to:

a) Automatically control the individual environmental conditions in one or more zones
within a building, in an energy efficient manner that reflects the occupation status or
the level of activity in each zone and/or predefined zone occupation schedules.

b) EITHERautomatically switch between pre -defined operating modes, in accordance with
the predefined occupation schedule or occupation status of the zones being controlled,
ORautomatically modulate the amount of zone heating, cooling, ventilation and air -
conditioning applied in a manner that reflects the level of activity in the zone.

2. Be able to automatically control the operation of the equipment:

a) Heating and/or cooling the zones being controlled; and/or:

b) Ventilating and/or air -conditioning the zones being controlled.

3. Be designed to have at least two of the following zone operating modes:

a) A dnormal 6 operating mode where zone environme
predefin ed levels consistent with zone occupation or a high level of activity in the zone.

b) An 0economydé mode where zone environmental con
levels to reflect, for example, the fact that the zone is unoccupied, or a reduced level of
activity in the zone or

c) A dostandbyd6 mode where the zone J{candtioringig, cool i
switched off or operated solely for fabric, frost and equipment protection.

4. Incorporateananti-t amper i ng mechani sm t hatontrplsteateggyands t he pr
configuration settings from being modified, and automatic control from being disabled, except
during commissioning, maintenance or testing.

5. Comply with the relevant requirements for particular type of zone control and type of HVAC
plant controlled, as set out in Tables 1 to 6 below, for products that:
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a) Control zone temperature (see Table 1).

b) Control zone ventilation rate or air condition (see Table 2).

c) Control based on zone occupation status or level of activity (see Table 3).
d) Control based on zone occupation schedules (see Table 4).

e) Control centralised HVAC plant (see Table 5).

f) Control wet heating systems (see Table 6).

6. Not incorporate any form of control valve, actuator, damper, motor, pump, fan or variable
speed drive, except for fan s or pumps incorporated solely for the purpose of product cooling.

7. Conform with the requirements of the EU EMC Directive 89/336/EEC (as amended) or its
replacement EU EMC Directive 2004/108/EC, or be CE Marked.

In addition, products that are designed to control any type of heating or cooling equipment
(including centralised heating or cooling plant) must control zone temperature.
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Table 1 CONTROL OF ZONE TEMPERATURE

All products that are designed to control zone temperature must:

1. Be designed to directly measure zone temperature by means of a temperature sensor, and
automatically adjust heat flow into, or out of, the zone to maintain temperature within
the predefined temperature limits for the operating mode.

2. Provide facilities that enable building mana gers to define the temperature set -points for
each operating mode in each zone to +/ - 1 degree centigrade.

3. Limit the ability of building users to adjust the temperature set  -point within individual
Zones, so any adjustments are restricted in terms of durati on.

In addition, products that are designed to control both zone heating and cooling must:
4. Provide facilities that enable building managers to define separate temperature set -points
for zone heating and zone cooling in each zone.

5. Incorporate a mechanism or mechanisms that prevent simultaneous zone heating and
cooling, and frequent cycling of heating and cooling equipment on and off.

In addition, products that are designed to control window shading equipment must:

6. Be designed to monitor the position of t he sun by means of a solar tracking sensor, and
automatically adjust the position of window blinds or orientation of louvres in a manner
that minimises the entry of solar radiation without excessive reduction in natural light

Notes

7. Products that solely r ely on an external thermostatic device (for example, a digital thermostat) to
determine when additional heating or cooling is required within a zone, are not eligible.

8. Products must automatically reset temperature set -point adjustments made by building us ers either
after a pre -defined time interval (that may be fixed or defined by the building manager), or where
zone control is based on occupation schedule, at the next scheduled switching time.
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Table2  CONTROL OF ZONE VENTILATION RATES OR AIR CONDITION

All products that are designed to control zone ventilation rate or air condition must:

1. Be designed to monitor zone ventilation rate or air condition by means of a presence
detector or activity sensor (see Table 3, note 3), and automatically adjust the a irflow into,
or out of, the zone to maintain zone ventilation rates or air condition within the
predefined limits for the operating mode.

2. Incorporate a mechanism that automatically minimises ventilation rates in unoccupied
zones, and in zones operating in economy or standby modes.

Notes

3. Products that solely rely on an electronic or
spring loaded button) to determine when a zone is unoccupied are not eligible.

4. Products must not allow building users to ad just ventilation rate set -points, but may incorporate
facilities that enable them to temporarily override ventilation rates for a limited period.

5. Products that have a onight cooling modedé that
remove excessheat and cool the building fabric when the zone is unoccupied are eligible.
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Table 3 CONTROL BASED ON ZONE OCCUPATION STATUS OR LEVEL OF ACTIVITY

All products that are designed to control zones based on occupation status must:

1. Be able to monitor zone occupation status by means of presence detector or activity
sensor, and automatically adjust zone -operating mode to maintain environmental
conditions within the predefined limits for the zone occupation status.

2. Provide facilities that enable building mana gers or users to manually switch the zone into
economy or standby mode, without disabling automatic zone controls.

All products that are designed to control zones based on level of activity must:

3. Be able to monitor the level of activity in the zone by me ans of presence detector or
activity sensor, and automatically modulate the amount of heating, cooling, ventilation and
air-conditioning applied in a manner that reflects the level of activity in the zone.

4. Provide facilities that enable building managers o r users to manually switch the zone into
economy or standby mode, without disabling automatic zone controls.

In addition, products that are designed to control kitchen ventilation equipment must:

5. Be designed to monitor the level of fumes resulting fromt he cooking activity, and to
automatically reduce the rate of extraction to the minimum necessary to maintain air
condition within predefined limits

Notes

6. The product may monitor zone occupation status by means of one or more presence detectors, or
activi ty sensors, which may include for example, CO2 level monitors, heat or motion detectors,
moisture sensors etc. However, manually operated devices (for example, electrical switches,
electronic touch buttons or entry detection devices) are not considered to  be presence detectors
unless they automatically reset t o esetpenaaofimee s e

7. Akey card activated master control switch may be used as an alternative to a presence detector,
provided that when the key card is remo ved from it: it is designed to switch the zone controller into
economy or standby mode and to switch off all lighting and electrical appliances being controlled.

8. Products that are designed to monitor the usage of lighting and electrical appliances by measu ring
energy use are eligible, provided that they are also designed to use a presence detector or activity
sensor to detect that the zone is unoccupied, and then to automatically switch such equipment off.

9. Products that are designed to monitor the operation of plant and machinery within a zone and raise
an alarm when a fault or fire is detected, or when unauthorised occupation is detected, are eligible.
In this context, a fault may include the local override of control settings or automatic control.

10. Products that are designed to share the use of presence detectors and activity sensors with other
types of management and control systems (e.g. building management systems) are eligible.
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Table4  CONTROL BASED ON ZONE OCCUPATION SCHEDULES

All products that a re designed to control zones based on occupation schedules must:

1. Automatically switch zones between operating modes, in accordance with the predefined
and individual weekly occupation schedule for each zone controlled.

2. Provide facilities that enable buil ding managers to define the normal occupation times in
each zone (in intervals of five minutes or less), for each day of the week, including at least
two periods of occupation per day (i.e. at least 14 different occupation periods a week).

3. Provide faciliti es that enable building users to temporarily override the predefined
schedules and/or to cancel the remaining portion of a pre -defined occupation period.

4. Provide facilities that enable building managers to define future dates (e.g. holidays) when
zone heating, cooling, ventilation and air -conditioning should be completely switched off,
or operated at frost, fabric or equipment protection levels.

In addition, products that also control zone heating and cooling must:

5, 1l ncorporate a zone ismthat monitors exteraat andior imMerralh a
temperatures, and calculates when heating or cooling needs to begin in the zone in order to
reach the pre -set temperature by the start of the next occupancy period.

6. Provide facilities that enable building manage rs to define different temperature set -points
for each scheduled period of normal occupation throughout the day and week.

Notes

7. Products that control domestic hot water (DHW) systems must provide facilities that enable building
managers to define a separate operating schedule for the operation of DHW systems.

8. Products must automatically reset overrides, either after a pre -defined time interval (which may be
fixed or defined by the building manager) or at the next scheduled switching time.
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Table 5 CONTROL OF CENTRALISED HVAC PLANT

Where products control the operation of centralised HVAC plant, they must:

1. Incorporate a mechanism that enables the b
into economy or standby mode, for example, when a scheduled activity finishes early.

In addition, products that control central heating or cooling systems must:

2. Provide facilities to control the operation of the centralised heating or cooling systems, and
zone environmental conditions based on zone occupation sc hedules (as defined in Table 4).

3. Monitor internal temperatures and automatically switch zone heating circuits on or cooling
circuits off, to stop condensation occurring and to protect building fabric.

4. Il ncorporate an overall 0o p tonitonuextersaltoainterndl me c
temperatures, and calculates when the heating or cooling system needs to be switched on
in order to reach pre -set temperatures by the start of the next occupancy period, after
taking account of the requirements of each zone.

Notes

5. Products that control centralised HVAC plant must be designed to control at least two zones.

Table 6 CONTROL OF WET HEATING SYSTEMS
Where products control the overall operation of wet heating systems, they must:

1. I ncor por aadaptvawedasteHdr compensati ond mechani s
energy during milder weather conditions, by reducing the temperature set -point of the
boiler water circuit as the external temperature rises, and also the temperature of, or the
heat flow through, the individual heating circuits for each zone controlled. The mechanism
must be able to 6l earnd the ther mal char ac|
optimise the amount of weather compensation applied to each zone.

2. Il ncorporate a oOrhechardism that monitoes @xternal and/or internal
temperatures (or pipework temperatures), and switches on boilers and heating circuits as
required to prevent equipment and pipework

3. Provide facilities for biuliy downgr macheadeosrs mg
degree (or amount) of weather compensation applied to each zone controlled.

Notes

4. The requirements in Table 5 also apply to products that control wet heating systems.

Where:

1 Automatic control may be implemented either directly by means of an analogue or digital
signal connection, or indirectly by means of another control device or network.
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l] A mechanism is def i ne d-ddired actans that pedfagqnuseagiee of pr e
function, where an actioncanbedefined i n har dware and/ or sof twar eo.

1l An algorithm is defined as 0a mechanism that s
l In this context: oOactivityd includes the wunatte
l The productds control strategy iltunctiohse combi nati

mechanisms and facilities specified for particular type of zone control or HYAC plant
controlled. In this context, products may be pre -programmed in one of the following ways:

a) One or more fixed control strategies that are designed to control s pecific type of zone, or
set of equipment (or plant), and that can be selected during commissioning.

b) One or more flexible control strategies that can be configured to control different types
of zones, and equipment, as part of a clearly defined commissioni ng procedure.

1 Products designed to control the types of equipment specified in Table 7, must also comply
with the relevant parts of the eligibility criteria for ECA compliant products in those areas.

1 Products that are designed to other types of equipment not specified in Table 7 are only
eligible, if control is based on zone occupation schedules, status or levels of activity.

Table 7 Additional requirements when other types of equipment are controlled
Type of equipment controlled Relevant ECA eligibilit y criteria
Electrical lighting equipment Lighting controls

Automatic monitoring and targeting equipment Component based AMT systems

Commercial refrigeration equipment Refrigeration system controls

Two or more air compressors Master controllers

4. Scope of Claim
Expenditure on the provision of plant and machinery can include not only the actual costs of buying

the equipment, but other direct costs such as the transport of the equipment to site, and some of
the direct costs of installation. Clarity on the eligibility of direct costs is available from HMRC

Close Control Air Conditioning Equipment
Date added to ETL 2009 (Revised 202).

1. Definition of Technology

Close control air conditioni ng equipment covers products that are specifically designed to provide
the cooling needed to maintain the air temperature, and optionally the relative humidity, in rooms
that contain equipment or processes with high sensible heat loads.

2. Technology Descrip tion

Close control air conditioning equipment is used to control temperature (and optionally humidity) in

rooms and enclosures containing heat generating equipment, such as servers, computers or
telecommunications devices, and in some types of manufacturi ng process (e.g. clean rooms). The
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equipment typically operates continuously and has a much higher unit floor area cooling load
requirement than conventional air conditioning.

Close control air conditioning equipment is available with a wide variety of ef ficiencies. The ECA
Scheme aims to encourage the purchase of higher efficiency products.

The ECA Scheme coverseven categories of product:

1. DX air cooled close control air conditioning equipment
(without free cooling coil).

2. DX air cooled close control air conditioning equipment
with integral chilled water free cooling coil(s).

3. DX water cooled close control air conditioning equipment
(without free cooling coil).

4. DX water cooled close control air conditioning equipment
with integral chill ed water free cooling coil(s).

5. Chilled water (CHW) cooled close control air conditioning equipment.

Dual mode: DX air cooled and chilled water (CHW) cooled close control air
conditioning equipment (without free cooling).

Dual mode: DX water cooled and chilled water (CHW) cooled close control air
conditioning equipment (without free cooling).

Where DX stands for 6direct expansiond and refers t
of the air by evaporating a refrigerant in their in  door heat exchangers.

Investments in close control air conditioning equipment can only qualify for Enhanced Capital
Allowances if the specific product is named on the Energy Technology Product List. To be eligible
for inclusion on the Energy Technology Product List, products must meet the eligibility criteria as
set out below.

3. Eligibility Criteria
To be eligible, products must:

1 Either be a single packaged unit or consist of two or more factory built sub -assemblies that
are designed to be connected toge ther during installation.

1 Either incorporate an electrically powered compressor (or compressors) and / or_incorporate
a chilled water cooling coil with fittings for connection to an external chilled water circuit.

] Have a ratio of sensible cooling capacity to the total cooling capacity (i.e. sensible heat
ratio) that is greater than or equal to (>=) 0.9 at the standard rating condition.

1 Be CE marked.

Performance criteria

Products must have an energy efficiency ratio (EER), and a free cooling capacity (wher e applicable)
that is greater than or equal to the values set out in Table 1 below.
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Table 1 Performance thresholds for close control air conditioning equipment

Product category EER Free cooling capacity
DX air cooled (without free cooling). >=2.70
Free cooling coil cooling capacity >= 90%
DX air cooled with integral chilled water >= 250 of cooling capacity in DX operating mode
free cooling coil(s). ' at the standard rating condition (BS EN
14511-2:2011 Table 6, close control)
DX water cooled (without free cooling). >=3.00
Free cooling coil cooling capacity >= 90%
DX water cooled with integral chilled >= 9 70 | Of cooling capacity in DX operating mode
water free cooling coil(s). ' at the standard rating condition (BS EN
14511-2:2011 Table 6, close control)
Chilled water (CHW) cooled (only). >=16.70
Dual mode: DX air cooled DX mode >=2.70
and chilled water cooling
(without free cooling). CHW mode | >=16.70
Dual mode: DX water cooled | DX mode >=3.00
and chilled water cooled ~
(without free coo ling). CHW mode | >=16.70
0>=0 means O6greater than or equal tod.

Where EER is the ratio of cooling capacity (Watts) to the electric power absorbed by the unit (P ciec).

For the avoidance of doubt test data should be presented to 2 de cimal places. As an example an
EER of 2.69 for a DX air cooled product would be deemed a fail.

Required test procedures

All products must be tested in accordance with the procedures and test conditions laid down in  the

standards specified in Table 2 belo w.
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Table 2

Required test procedures for close control air conditioning equipment

Product category

Standard

Rating condition

DX air cooled (without free cooling).

BS EN 14511:201

BS EN 145112:2011,
Table 4, Standard rating conditions,
Close control

DX air cooled with
integral chilled
water free cooling

DX refrigeration
part

BS EN 14511:201

BS EN 145142:2011,
Table 4, Standard rating conditions,
Close control

coil(s). Free cooling coil

BS 48563:1975
(if ducted)

BS 48562:1975
(if not ducted)

or

BS EN 1397:1999

Liquid side conditions
inlet/outlet 7/12 °C

Indoor heat exchanger BS EN 145112:
2011, Table 4, Standard rating
conditions, Close control

DX water cooled (without free
cooling).

BS EN 14511:201

BS EN 145142:2011,
Table 6, Standard rating conditions,
Close control

DX water cooled
with integral
chilled water free

DX refrigeration
part

BS EN 14511:201

BS EN 145142:2011,
Table 6, Standard rating conditions,
Close control

cooling coil(s). Free cooling coil

BS 48563:1975
(if ducted)

BS 48562:1975
(if not ducted)

or

BS EN 1397:1999

Liquid side conditions
inlet/outlet 7/12 °C

Indoor heat exchanger BS EN 145112:
2011, Table 4, Standard rating
conditions, Close control

Chilled water (CHW) cooled (only).

BS 48563:1975

Liquid side conditions

(if ducted) inlet/outlet 7/12 °C
BS 48562:1975
(if not ducted) Indoor heat exchanger BS EN 145112:
or 2011, Table 4, Standard rating
BS EN 1397:1999 | conditions, Close control
Dual mode: DX air BS EN 14511:2011 BS EN 145112: 2011,
cooled and chilled DX mode Table 4, Standard rating conditions,
water cooling Close control
(without free cooling). BS 48563:1975 | Liquid side conditi ons
(if ducted) inlet/outlet 7/12 °C
BS 48562:1975
CHW mode | (it hot ducted) Indoor heat exchanger BS EN 145112;
or 2011, Table 4, Standard rating
BS EN 1397:1999 | conditions, Close control
Dual mode: DX water BS EN 14511:2011 BS EN 145142: 2011,
cooled and chilled DX mode Table 6, Standard rating conditions,
water cooling Close control
(without free cooling). BS 48563:1975 | Liquid side conditions
(if ducted) inlet/outlet 7/12 °C
BS 48562:1975
CHW mode | (it hot ducted) Indoor heat exchanger BS EN 145112;
or 2011, Table 4, Standard rating
BS EN 1397:1999 | conditions, Close control
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Where an external static pressure of at least (>=) 20 Pascals must be used for testing downflow
units with ducted outlets.

Please note that performance data obtained in accordance with the corresponding procedures and
standard rati ng conditions laid down in BS EN 14511:2007 will be accepted as an alternative to
testing in accordance with BS EN 14511:2011 until further notice .

Representative Testing

Where applications are being made for a range of two or more products that are var iants of the
same basic design, test data may be submitted for a representative selection of models, provided
that all variants:

1 Use the same refrigerant as the representative model.

| Have the same compressor type (i.e. manufacturer, method of compression (e.g.
reciprocating or scroll) and type of enclosure (e.g. hermetic or semi -hermetic)) as the
representative model.

| Fit within the same product category (e.g. are all DX air cooled without free cooling).
Use the same indoor heat exchanger configuration ( e.g. 4-row and fan blow through).

The representative models must be selected by dividing the range of products into groups of models
with similar design characteristics, and testing a model in the lowest quartile of predicted
performance in each group. The performance of each model in the group must be predicted using a
validated mathematical model. As a minimum, at least two models must be tested in each range of
products and in each laboratory used for product testing.

It should be noted that:

1 If a manufacturer voluntarily removes the representative model from the Energy Technology
Product List (ETPL) then other products linked with that representative model may or may
not be permitted to remain on the ETPL.

1 Ifany product submitted under these represent ative model rules is later found not to meet
the performance criteria when independently tested, then all products based on the same
representative model will be removed from the ETPL.

4. Scope of Claim
Expenditure on the provision of plant and machinery ca n include not only the actual costs of buying

the equipment, but other direct costs such as the transport of the equipment to site, and some of
the direct costs of installation. Clarity on the eligibility of direct costs is available from HMRC
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High Speed Hand Air Dryers
Date added to ETL 2011 (Revised 2014)

1. Definition of Technology

High speed hand air dryers are products that are specifically designed to dry human hands by
moving air past the hands in a manner that removes water from the hands by physical displacement
and/or evaporation.

2. Technology Description

Hand air dryers are widely used in washrooms to dry hands after washing, as an alternative to paper
or linen hand towels. They use an electric blower to produce one or more jets of air that are used

to dry hands placed under, or into, the hand air dryer unit. Some models heat the air jets prior to
use with electrical heating elements or by passing it over the electric motor that driv  es the blower.

Hand air dryers are available with a wide range of efficiencies. The ECA Scheme aims to encourage
the purchase of high speed hand air dryer products with the highest efficiency.

Investments in hand air dryers can only qualify for Enhanced Capital Allowances if the specific
product is named on the Energy Technology Product List. To be eligible for inclusion on the List,
products must meet the eligibility criteria as set out below.

3. Eligibility Criteria
To be eligible, products must:

9 Incorporate an electrically driven blower that produces one or more jets of high
speed air that can be used to dry human hands that are placed beneath, or into, the
product.

1 Automatically switch off power to the blower and air heater (where fitted) when
handsa e removed from the productdés drying zone

9 Not incorporate facilities to wash or apply soap to hands, or to dispense towels.
I Be CE Marked.

Performance criteria

Eligible products must:

1 Use not more than (<=) 5.5 kWh of electricity per 1,000 standard dr ying cycles in its normal
mode of operation.
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1 Have a standard drying time that is less than, or equal to, 15 (+/ - 0.5) seconds

For the avoidance of doubt, test data should be presented to one decimal place. As an example, a
product that uses5.6 kWh per 1,000 standard drying cycles would be deemed to be a fail.

Required test procedures

The productds standard drying time and electricity
determined in accordance with the method and test conditions set out in:

1 ETLMethod for Testing of High Speed Hand Dryers, as published on the ECA Website.

4. Scope of Claim

Expenditure on the provision of plant and machinery can include not only the actual costs of buying
the equipment, but other direct costs such as the transport of the equipment to site, and some of
the direct costs of installation. Clarity on the eligibility of direct costs is available from HMRC.
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Lighting

High Efficiency Lighting Units
Date added to ETL 2001 (Revised 2013).

1. Definition of Technology

High efficiency lighting units are products that are specifically designed to provide efficient
illumination.

2. Technology Description

High efficiency lighting units (HELUs) are a combination of a light fitting (or luminaire), one or more
lamps, and associated control gear that have been assembled either into a single packaged unit or a
luminaire with remote control gear. Neither light fitting, lamp or control gear alone can be said to
6compl ¥y hwi EHEILUS may also incorporate lighting control devices such as light regulation
(dimming) and 'presence’ controls.

HELUs have been included in the Enhanced Capital Allowance (ECA) scheme because they offer
substantial energy and carbon savings. A wide variety of products are available with a range of
performance levels. The ECA Scheme aims to encourage the purchase of higher efficiency products
that meet certain minimum design and performance standards.

The ECA Scheme covers four categories of pralucts:

Amenity, accent and display lighting units
General interior lighting units

Exterior area lighting units

Exterior floodlighting units

P w N PR

Where:

1 Amenity lighting is decorative lighting intended to enhance the appearance of a buildingo r
outdoor area in order to promote the activities
of hotels, bars and restaurants and other leisure activities; and decorative lighting for
public areas of buildings and parts of buildings or the surrounding gr ounds (where such
lighting is necessary to the enhancement of the business function). It does not include
lighting to provide general illumination or circulation, or building lighting that would be
present regardless of the type of business being carried o ut.

| Display lighting comprises lighting intended to highlight displays of exhibits or
merchandise. It includes spot or projector lighting in shops, theatres, galleries and studios;
illuminated signs associated with the business function; and display case | ighting.

]l Accent lighting comprises lighting that is intended to provide additional light over a
specific small area in order to carry out or promote the activities of a business. This may
include lighting required for a particular task (e.g. medical or den tal examination,
supplementary lighting for fine machining work or critical inspection work). It does not
cover general lighting for an entire room or a large part of a room.

1 General interior lighting covers all other interior lighting.
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| Exterior area light ing covers all exterior lighting which is intended to provide downward
light onto horizontal or near horizontal surfaces, including roadways, car parks, paths,
stairs, ramps, gardens and other open spaces. This includes illuminated bollards and post -
top lanterns.

|1 Exterior floodlighting covers exterior lighting that is intended to light vertical or near
vertical surfaces, including floodlighting of buildings, monuments and statues.

Investments in products containing high efficiency lighting units can only g ualify for Enhanced
Capital Allowances if the products meet the eligibility criteria set out below. The individual
products purchased do not need to be named on the Energy Technology Product List.

3. Eligibility Criteria
To be eligible, products must:

1 Include one or more lamps, a luminaire and associated control gear.

1 Use lamps other than light emitting diodes i.e. solid state lighting devices. (Products that
use light emitting diodes are covered under White Light Emitting Diode Lighting Units).

In additio n:

1 The luminaire, lamps and control gear must be CE marked.

1 Where products incorporate fluorescent or compact fluorescent lamps, they must be
controlled by non -dimmable 'warm start' or 'dimmable' (regulating) type, high frequency
(HF) electronic control g ear.

1 Where products incorporate compact fluorescent lamps, they must be of the non -integral
type (i.e. those types that do not incorporate the control gear in the lamp cap).

1 Where products incorporate high intensity discharge lamps rated below 200W, they m ust
use electronic control gear.

In addition, lamps and control gear must comply with the following performance standards (where
relevant):

] Compact fluorescent | amps must comply with
capped fluorescent lamps. Performance speci ficationsao.

J] Linear fluorescent |l amps must comply with BS EN
capped fluorescent | amps. Performance specifica

1 "Warm start" high-frequency control gear (where fitted) for fluorescent lamps must comply
wWithBSEN 60929: 2011, OAC and/ or DC supplied el
fluorescent | amps. Performance requirements?o

Where products include light emitting diode(s) as well as another lamp type, they must also comply
with the relevant parts of the White Light Emitting Diode Lighting Units criteria.
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Performance criteria

All products must:

Have a luminaire efficacy (i.e. lighting efficiency) that is greater than, or equal to, the

thresholds set out in either Table 1 or Table 2 (a s relevant) below, when tested after 100

1
hours of continuous operation.
1
output.
In addition:

1 General lighting units installed indoors must comply with the glare

T

zone recommendations in paragraph 94 of HSG 38 (1997).
Individual control gear must have a standby power not exceeding 0.5 Watts when the lighting

unit incorporates an electronically addressed dimming or switching circuit. If the pro

Have a power factor that is greater than, or equal to, 0.7 at all levels of product light

and angular exclusion

duct is

not fitted with an automatic switching or dimming circuit, the product must not consume

power when it is switched off.

Fluorescent and compact fluorescent lamps in all categories, and all lamps used in amenity,
accent and display lighting units mu st have a colour rendering index that is at least Ra 80.

All other lamps must have a colour rendering index of at least Ra 20.

If the product incorporates dimming control it shall be tested at its highest light output

level.

Table 1 dMinimum luminaire e fficacies for high efficiency lighting units with CRI>=80 OR with

lamp rated power less than 200 Watts per lamp.

Category

Minimum luminaire efficacy
(in luminaire lumens per circuit watt)

With dimmer and photocell

Without dimmer and

control photocell c ontrol
Amenity, accent and display lighting >= 60 >= 60
units B B
General interior lighting units _ _
using downlighting (DLOR/LOR>=0.9) >=60 >=65
General interior lighting units >= 75 >= 80

using uplighting (DLOR/LOR<0.1)

General interior lighting units u sing
combined up and down lighting
(DLOR/LOR>=0.1 and<0.9)

>=7590(15 x DLOR/LOR)

>=800(15 x DLOR/LOR)

Exterior area lighting units

>= 65

>= 65

Exterior floodlighting units

>= 65

>= 65
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Table 2 dMinimum luminaire efficacies for high efficiency li ghting units with CRI<80 AND with
lamp rated power greater than or equal to 200 watts per lamp.

Minimum luminaire efficacy
(in luminaire lumens per circuit watt)
Product Category

Lamp Watts Lamp Watts
>= 200 and < 500 per lamp >= 500 per lamp

General interior lighting units
using downlighting >=85 >= 105
(DLOR/LOR>=0.9)

General interior lighting units

using uplighting (DLOR/LOR<0.1) >=105 >=130
Interior lighting units using >=105 & >=130 &
combined up and down lighting - -
(DLOR/LOR>=0.1 and <0.9) (20 x DLOR/LOR) (25 x DLOR/LOR)
Exterior area lighting units >= 85 >=105
Exterior floodlighting units >=85 >= 105

">="means "greater than or equal to".

Where:

1 Luminaire efficacy is defined in terms of lumens of light output emitted by the lu  minaire
per circuit watt of electrical power consumed.

1 The electrical power consumed (in circuit watts) is defined as the total power consumed by
the whole lighting unit from main circuit connection point to lamp, including losses in the
control gear (ball ast).

1 For amenity, accent and display lighting units, general interior lighting units, and exterior
floodlighting units, light output is defined as:

Initial (100 hour) lamp lumen output x Light Output Ratio (LOR)

where the Light Output Ratio (LOR) is the ratio of the light emitted by the unit to that
emitted by the bare lamp(s).

| For exterior area lighting units, light output is defined as:

Initial (100 hour) lamp lumen output x Downward Light Output Ratio (DLOR)

where the Downward Light Output Ratio (D LOR) is the ratio of the light emitted by the
unit in a downward direction to that emitted by the bare lamp(s) in any direction. Thus
for this type of lighting, upward light emitted by the unit does not count towards its light
output.

J] Lighting dhmmer 0whtdhphotocell control d are defi
light sensor which detects the ambient light level and a dimming controller that decreases
the power consumed by the lamp(s) when the ambient light level exceeds the required
value. The light sensor may be integrated into the luminaire or supplied with it as an
essential component of the product.
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Required test procedures

All products must be tested in accordance with the procedures laid down in:

] BSEN13032Z: 2004 ( as a maml tightidg. Meastirenhegt land presentation of
photometric data of | amps and |l uminaires. Me as u

For the avoidance of doubt test data should be presented to zero decimal places. As an example, an
efficacy of 59 lumens per circuit wat t for a display lighting unit would be deemed to be a fail.

4. Scope of Claim
Expenditure on the provision of plant and machinery can include not only the actual costs of buying

the equipment, but other direct costs such as the transport of the equipment to site, and some of
the direct costs of installation. Clarity on the eligibility of direct costs is available from HMRC

Lighting Controls
Date added to ETL 2001 (Revised2012).

1. Definition o f Technology

Lighting controls are products that are specifically designed to switch electric lighting on or off,
and/or to dim its output.

2. Technology Description

Lighting controls switch lighting on and off and enable electric lighting levels within sp ecific areas
to be adjusted, as and when required by changes in daylight or occupancy, or individual activities.

A wide variety of lighting control products are available, and these range from simple manual
switches to fully automatic control systems that adjust electric lighting levels to reflect planned
operating hours, occupation levels and the availability of daylight in specific areas.

The Enhanced Capital Allowance scheme aims to encourage the purchase of lighting controls that
realise energy savings by automatically switching or dimming lighting in these ways.
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Five different categories of lighting controls are covered by the ECA Scheme:

1. Time controllers that automatically switch off lighting, or dim it down, at
predetermined times.

2. presencedetectors with associated switching controllers that monitor
occupancy or movement of personnel, and automatically switch off lighting, or
dim it down, when the area is unoccupied.

3. Daylight detectors with associated switching controllers that monitor  daylight
availability, and automatically switch off lighting when daylight is sufficient to
illuminate the area.

4. Daylight detectors with associated dimming controllers that monitor daylight
availability, and automatically dim lighting, by reducing its ~ power consumption,
to the level needed to sufficiently illuminate the area.

S. Central control units that provide the facility to manage the overall operation of
electric lighting installations that include some or all of the categories of
lighting contr ols above.

The above categories of lighting controls may be installed either individually or in combination.
Investments in lighting controls can only qualify for Enhanced Capital Allowances if the product
meets the criteria as set out below. The indiv idual products purchased do not need to be named on
the Energy Technology Product List.

3. Eligibility Criteria

To be eligible, products must:

1 Incorporate one or more of the categories of lighting controls set out in Tables 1 to 5 below,
and comply with t he specific eligibility criteria in the relevant table(s).

| Be CE Marked.

Products may also incorporate the facility that permits the automatic switching of lights to be
overridden on a central basis for maintenance or security purposes, or to ensure the s afety of
occupants during particular events or activities.
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Table 1 Time Controllers

SECTION 1AELIGIBILITY CRITERIA

To be eligible under this category of Lighting Controls:

L The product must automatically switch the lighting off, or dim it down, at
predetermined times of the day or wee Kk, or after a predefined interval.

Where automatic dimming controls are used, they must be capable of reducing the power
consumption of the controlled lamps by at least 50%.

Where fluorescent lighting is being dimmed, it must incorporate high frequency dimmable
ballast and electronic control gear. Other forms of lighting may incorporate either mains
frequency or high frequency dimmable ballasts and associated controls.

SECTION 1BXNotes

1. The product may also be set t 0 automatically switch on the lighting at predetermined times.

2. Products may incorporate the facility for local users to manually switch on and off lighting in a local area
and thus to override the predetermined lighting levels at that particular time. How  ever products that
allow local users to locally override subsequent predetermined times for the lighting to be automatically
switched off, or dimmed down, are not eligible.

3. If the product is designed to control any form of heating, ventilation or air cond itioning (HVAC)
equipment then, it must be listed under the HVAC Zone Controls part of the Energy Technology Product
List (ETPL).
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Table 2 Presence detectors with associated switching controllers

SECTION 2AELIGIBILITY CRITERIA

To be eligible under t his category of Lighting Controls:

L+ The product must automatically switch off the lighting, or dim it down, after the area
has become unoccupied.

Where automatic dimming controls are used, they must be capable of reducing the power
consumption of the cont rolled lamps by at least 50%.

Where fluorescent lighting is being dimmed, it must incorporate high frequency dimmable
ballast and electronic control gear. Other forms of lighting may incorporate either mains
frequency or high frequency dimmable ballasts and associated controls.

SECTION 2BXNotes

1. The product may also automatically switch on the lighting when the space becomes occupied.
Alternatively local users may manually switch on the lighting at the start of occupancy.

2. Products may incorporate the facility for local users to manually override the presence
detector/controller and to switch the lighting off at any particular instance. However products that allow
local users to override the ability of the presence detector/controller to automatically switch off the
lighting, or dim it down are not eligible.

Table 3 Daylight detectors with associated switching controllers

SECTION 3AELIGIBILITY CRITERIA

To be eligible under this category of Lighting Controls:

1 The product must monitor the availabi lity of daylight and automatically switch the
lighting off when sufficient daylight is available to illuminate the area.

SECTION 3BidNotes

1. The product may also automatically switch on the lighting when daylight has fallen below the required
level. Alte rnatively local users could be allowed to switch on the lighting manually, when daylight has
fallen below the required level.

2. Products may incorporate the facility for local users to manually override daylight detector/controller
and switch the lights off at any particular instance. However products that allow local users to override
the ability of the daylight detector/controller to automatically switch off the lighting are not eligible.
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Table 4 Daylight detectors with associated dimming controllers

SECTION 4AELIGIBILITY CRITERIA

To be eligible under this category of Lighting Controls:

t  The product must monitor the availability of daylight and automatically dim the
electric lighting to the level just needed to sufficiently illuminate the area.

1 The product must be able to reduce the power consumption of the lamps being
controlled by at least 50% through dimming.

Where fluorescent lighting is being dimmed, it must incorporate high frequency dimmable
ballasts and electronic control gear. Other forms of lighting may incorporate either mains
frequency or high frequency dimmable ballasts and associated controls.

SECTION 4BXNotes

1. The product may also automatically switch on the lighting when daylight has fallen below the required
level. Alternatively local users could be required to switch on the lighting manually, as and when needed.

2. Products may incorporate the facility for local users to manually override the dimming controller at any
particular instance and to set the lighting to a lower level th  an it would be under automatic control, or
switch it off. However products that allow local users to override the ability of the daylight
detector/controller to automatically dim the lighting are not eligible.

Table 5  Central control units (for lightin @)

SECTION 5ACELIGIBILITY CRITERIA
To be eligible under this category of Lighting Controls:

+ The product must be able to manage the overall operation of the electric lighting
installation that includes some or all of the categories of lighting controls  set out in
Tables 1 to 4 above.

SECTION 5B3Notes

1. The product may make use of pre-pr ogr ammed Oscenesd6 that configur
areas for a particular activity or daylight level or occupancy status in the most energy efficient mann  er.
However products that are only capable of manual scene setting are not eligible.

2. Products may also incorporate the facility to monitor lighting energy consumption.
3. If the product is designed to control any form of heating, ventilation or air conditi oning (HVAC)

equipment then, it must be listed under the HVAC Zone Controls part of the Energy Technology Product
List (ETPL).

4. Scope of Claim

Expenditure on the provision of plant and machinery can include not only the actual costs of buying
the equip ment, but other direct costs such as the transport of the equipment to site, and some of
the direct costs of installation. Clarity on the eligibility of direct costs is available from HMRC
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White Light Emitting Diode Lighting Units
Date added to ETL 2008 (Revised 2014.

1. Definition of Technology

White light emitting diode lighting units are products that are specifically designed to provide white
light by means of solid -state lighting devic es.

2. Technology Description

White light emitting diodes (LEDs) are solid -state lighting devices that can be used to efficiently
provide the levels of light output generally needed for all lighting applications.

White LED lighting units are products that consist of one or more white LEDs, incorporated into a

light fitting (or luminaire) and includes associated electronic control gear. The luminaire generally

also includes an optical system that reflects and/ c
item(s) being illuminated. White LED lighting units may also incorporate lighting control devices

such as light regulation (dimming) and 'presence’ controls. Luminaires designed to incorporate or
supplied with LED based 61l aigitsodrcesduehtasLERT8r of it t o tr
replacement tubes or MR16 Low Voltage lamps are not included in the scope.

A wide variety of LED lighting units are available in a range of designs with different performance
levels. The ECA Scheme aims to encourage the purdase of higher efficiency products.

The ECA Scheme covers four categories of products:

Amenity, accent and display lighting units
General interior lighting units
Exterior area lighting units

P w DN PR

Exterior floodlighting units
Where:

1 Amenity | ighting is decorative lighting intended to enhance the appearance of a building or
outdoor area in order to promote the activities
of hotels, bars and restaurants and other leisure activities; and decorative li  ghting for
public areas of buildings and parts of buildings or the surrounding grounds (where such
lighting is necessary to the enhancement of the business function). It does not include
lighting to provide general illumination or circulation, or building lighting that would be
present regardless of the type of business being carried out.

1 Display lighting comprises lighting intended to highlight displays of exhibits or
merchandise. It includes spot or projector lighting in shops, theatres, galleries and stu  dios;
illuminated signs associated with the business function; and display case lighting.

1 Accent lighting comprises lighting that is intended to provide additional light over a
specific small area in order to carry out or promote the activities of a busine  ss. This may
include lighting required for a particular task (e.g. medical or dental examination,
supplementary lighting for fine machining work or critical inspection work). It does not
cover general lighting for an entire room or a large part of a room.
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1 General interior lighting covers all interior lighting other than amenity, accent and display
lighting as defined above. General interior lighting includes Industrial lighting which
comprises hi-bay, installations for manufacturing processes and storage.

] Exterior area lighting covers all exterior lighting which is intended to provide downward
light onto horizontal or near horizontal surfaces, including roadways, car parks, paths,
stairs, ramps, gardens and other open spaces. This includes illuminated bollar ds and post-
top lanterns.

] Exterior floodlighting covers exterior lighting that is intended to light vertical or near
vertical surfaces, including floodlighting of buildings, monuments and statues.

Investments in products containing white light emitting di ode lighting units can only qualify for
Enhanced Capital Allowances if the products meet the eligibility criteria set out below. The
individual products purchased do not need to be named on the Energy Technology Product List.

3. Eligibility Criteria
To be eligible, products must:

1 Include one or more solid -state LED devices, luminaire and associated electronic control
gear.

1 Be capable of producing white light. White light is defined in Annex 2, paragraph 3b of EC
Regul ation 245/ 2009 0 206582/ECwoEtmetEuropgan Parliamert and v e
of the Council with regard to ecodesign requirements for fluorescent lamps without
integrated ballast, for high intensity discharge lamps, and for ballasts and luminaires able
to operate such | ampsé.

1 Use electronic control gear that complies with the following standards:
0o BSENG61342-13: 2006, oOoLamp control gear. Particul

supplied electronic control gear for LED mo
o BS EN 62384:2006 (as amended), dge@foolEDAC su
modul es. Performance requirementsao.

] Be CE Marked.

Where products also combine both light emitting diode(s) and another lamp type, they must also
comply with the relevant parts of the High Efficiency Lighting Units criteria.

Performance cr iteria

All products must:

1 Have a luminaire efficacy (i.e. lighting efficiency) that is greater than, or equal to, the
thresholds set out in Table 1 below, after 100 hours of continuous operation.

1 Be able to provide a light output (in lumens) after 6000 h ours of continuous operation that
is not less than 90% of their initial light output (in lumens).

1 Have a colour rendering index that meets the requirements of Section 2. 2 of Commission
Regulation (EU) no 1194/2012 (implementing Directive 2009/125/EC of the European
Parliament and of the Council with regard to ecodesign requirements for directional lamps,
light emitting diode lamps and related equipment)
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1 Have a power factor that is greater than, or equal to, 0.7 at all levels of product light

output.
In addition:
1 General lighting units installed indoors must comply with the glare and angular exclusion
zone recommendations in paragraph 94 of HSG 38
9780717612321).

1 Individual control gear must have a standby power not exceedin g 0.5 Watts when the
lighting unit incorporates an electronically addressed dimming or switching circuit. If the
product is not fitted with an automatic switching or dimming circuit, the product must not
consume power when it is switched off.

1 Amenity, ac cent and display lighting units to be installed indoors must have a minimum
light output of at least 100 lumens after 100 hours of continuous operation. All other
luminaires must have a minimum light output of at least 200 lumens after 100 hours of
continuous operation.

Table 1 dMinimum luminaire efficacies for white LED lighting units

Catedqor Minimum luminaire efficacy

gory (in luminaire lumens per circuit watt)

With dimmer and photocell Without dimmer and
control photocell control

Amenity, accent and display lighting _ _
units >=60 >=60
General interior lighting units _ _
using downlighting (DLO/TLO>=0.9) >=60 >=65
General interior lighting units _ _
using uplighting (DLO/TLO<0.1) >=75 >=80
General interior lighting units using
combined up and down lig hting >=750d(15 x DLO/TLO) >=8008(15 x DLO/TLO)
(DLO/TLO>=0.1 and<0.9)
Exterior area lighting units >= 65 >= 65
Exterior floodlighting units >= 65 >= 65

">=" means "greater than or equal to".
Where:

1 Luminaire efficacy is defined in terms of the lu mens of light output emitted by the
luminaire per circuit watt of electrical power consumed.

1 The electrical power consumed (in circuit watts) is defined as the total power consumed by

the whole |ighting unit from maine&, ricrudltucacioma e
in the power supply and constant current source, and losses due to the effects of
temperature. |1t is not the O6rated wattaged of t
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1 The product must perform at the minimum required efficacy at each drive current for
which the product is designed to operate, when tested after 100 hours of continuous
operation. If the product incorporates dimming control it shall be tested at its highest light
output level.

] For amenity, accent and display lighting units, general interior lightin g units, and exterior
floodlighting units, light output is defined as the total light output in all directions (TLO),
which is the sum of:

a) Light output in a downward direction (DLO) i.e. below the horizontal as installed, and
b) Light output in an upward dir ection (ULO) i.e. above the horizontal as installed.

1 For exterior area lighting units only, light output is defined as total light output in a
downward direction (DLO) only i.e. below the horizontal as installed (i.e. light output in an
upward direction i s not included in the calculation of product light output or luminaire
efficacy).

J] Lighting units o6with di mmer and photocel]l contr

light sensor which detects the ambient light level and a dimming controller thatd  ecreases
the power consumed by the lamp(s) when the ambient light level exceeds the required
value. The light sensor may be integrated into the luminaire or supplied with it as an
essential component of the product.

Required test procedures

All products must be tested in accordance with the procedures laid down in one of the following:

J] BSEN13032: 2004, oLight and Il ighting. Measur emen
data of | amps and | uminaires. Measur ement and
|l IESLM79-0 8, 0 EI| and RhotometdaclMeasurements of Solid-St at e Lighting
] DDIEC/PAS62722-1: 2011. oOLumi nai r e-1:PaticllabrequmenteforP a r t
LED |l uminaireso.
However if a product is sold solely for use in refrigerators or freezers with a decl ared application
temperature of 5 °C or below, its efficacy and luminous flux may be measured at a temperature of
between 0° and 5°C on its external casing. The light output measurements at 0 and 6000 hours shall
both be made at the same temperature.
The following test conditions must be observed:
1 Testing of efficacy, minimum light output, power factor and standby power must be
conducted on the complete product (i.e. solid state LED device(s), luminaire and associated
electronic control gear) and under nor mal operating conditions.
1 Measurements of the reduction in product light output with time shall be made over a
period of 6000 hours according to the methods in either DD IEC/PAS 62722-2-1:2011
oLuminaire per floParticalar eguirementsfor LED | umi nai r e&06 or
08, OMeasuring Lumen Maintenance of LED Light

carried out on the complete product.
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] Measurements of the productds |l ight output
drive currents must be taken after the junction temperature has stabilised to a constant

level after selecting the particular drive current.

For the avoidance of doubt test data should be presented to zero decimal places. As an example, an
efficacy of 59 lumens per circuit watt for a display lighting unit would be deemed to be a fail.

4. Scope of Claim

Expenditure on the provision of plant and machinery can include not only the actual costs of buying
the equipment, but other direct costs such as the transport of the equipment  to site, and some of
the direct costs of installation. Clarity on the eligibility of direct costs is available from HMRC
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Motors and Drives

Integrated Motor Drive Units
Date added to ETL 2001 (Revised 2009)

1. Definition of Technology

An integrated motor drive unit is a product that is specifically designed to rotate a drive shaft and
vary its speed in a controlled manner in response to an external signal, by means of an electro nic
variable speed drive (VSD) and 3 phase ac induction motor. The VSD and motor are permanently
mechanically and electrically connected in a manner that does not require an external connection

to be made between the VSD and the motor prior to use.

2. Technology Description

An integrated motor drive unit is a combination of an electronic variable speed drive (VSD) and an
ac induction motor. The VSD is physically mounted on the motor, and is specifically designed to
drive that particular motor and thus is opt imally matched to it. This makes an integrated motor
drive unit easier to deploy than purchasing two separate components.

An integrated motor drive unit may be purchased as a stand -alone product or purchased as part of
another item of plant or machinery. These products are included on the Energy Technology Product
List because they can realise substantial energy savings when used to control the speed of non -
positive -displacement type machinery, instead of traditional methods of flow regulation such as
mechanical dampers and throttle valves.

Investments in integrated motor drive units can only qualify for Enhanced Capital Allowances if the
specific product is named on the Energy Technology Product List. To be eligible for inclusion on the
Energy TechnologyProduct List, products must meet the eligibility criteria as set out below.

3. Eligibility Criteria
Eligible products must:

1 Incorporate a 3 phase ac induction motor.

1 Incorporate an electronic VSD that generates a controlled variable frequency, variable
voltage, 3 phase power output (with each phase displaced by approximately 120 degrees)
that is suitable for operating the 3 phase ac induction motor.

| Be configured for direct connection to the UK public electricity supply system, or a private
alternating curr ent supply of nominally fixed frequency and voltage.

|1 Provide an adjustable, controlled variable -torque output that can be matched to the torque -
speed characteristic of the | oad (being driven
with a quadratic to rque-speed and linear torque -speed characteristics. The relationship
between the speed of the product's output and the torque applied to the load must either
be:

a) Predefined prior to sale to match a number of specific motor loads, which can be
selected duri ng commissioning; OR

b) Programmed into the product during installation using a multi -point approximation as
part of a clearly defined commissioning procedure; OR
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c) Determined during commissioning by a self-tuning algorithm that automatically
minimises the ener gy consumption of the drive; OR

d) Automatically adjusted during operation in a manner that ensures the product's
output matches the characteristics of the motor and its load; OR

e) Any combination of (a) to (d) above.

| Be able to automatically vary, in response to an external control signal, the frequency of its
output between 5% (or less) and 100% (or greater) of the frequency of its alternating current

supply.
| Be CE Marked.

1 Not incorporate any type of mechanical apparatus that derives its motive force from the
productds motor, except for fans or pumps i ncor
cooling or lubrication.

4. Scope of Claim

Expenditure on the provision of plant and machinery can include not only the actual costs of buying
the equipment, but other direct costs such as the transport of the equipment to site, and some of
the direct costs of installation. Clarity on the eligibility of direct costs is available from HMRC

Permanent Magnet Synchronous Motors
Date added to ETL 2010.

1. Definition of Technology

Permanent magnet synchronous motors are products that are specifically designed to rotate a
mechanical drive shaft by converting a multi -phase electrical power input into a rotating mag netic
field, and applying it to an array of permanent magnets that turns the mechanical drive shaft.

Permanent magnet synchronous motor drives consist of a permanent magnet synchronous motor,
and a matched, electronic, variable speed drive (VSD) that is s pecifically designed to provide the
variable frequency, multi -phase electrical power input needed to operate the permanent magnet
synchronous motor, and to vary its speed in a controlled manner in response to an external signal.

2. Technology Description

Aper manent magnet synchewobtuedmospynchsomows emdt or
magnets to provide the rotational forces needed to turn the mechanical drive shaft, when electric

power is applied to the motor. The permanent magnets are integrat ed into the rotating part of the

mot or or O6rotord, and perform a si mi hcnductommotot i on t c

Permanent magnet synchronous motors are generally more compact and are more energy efficient
than an ac induction motor with the same power rating, because they do not require rotor windings.

A permanent magnet synchronous motor drive is a combination of synchronous permanent magnet
motor and an electronic variable speed drive (VSD). The VSD can either be physically mounte d on
the motor to form a single factory assembled, integrated unit, or the VSD and motor can be
supplied as a package of two units that are designed to be connected together during installation.
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Permanent magnet synchronous motors are available in a wide range of designs and efficiencies.
The ECA $heme aims to supports the purchase of higher efficiency products.

The ECA Scheme covers three categories of product:

1. Permanent magnet synchronous motors (sold without VSD).
Integrated permanent magnet synchronous motor drive units.
3. Matched permanent magnet synchronous motor drive packages.

Investments in permanent magnet synchronous motors can only qualify for Enhanced Capital
Allowances if the specific product is named on the Energy Technology P roduct List. To be eligible
for inclusion on the Energy Technology Product List, products must meet the eligibility criteria as
set out below.

3. Eligibility Criteria
Eligible products must:
1 Incorporate a permanent magnet synchronous motor that:

a) Has a rated operating voltage between 200 and 700 Volts ac.
b) Is CE Marked.

1 Not incorporate any type of mechanical apparatus that derives its motive force
from the productds motor, except for fans or
purpose of product cooling or lu brication, integrated torque couplings, and position
encoding mechanisms.

In addition, all products that include an  electronic variable speed drive (VSD) must:
1 Be configured for direct connection to the UK public electricity supply system, or a

private a lternating current supply of nominally fixed frequency and voltage.

1 Provide an adjustable, controlled variable -torque output that can be matched to
thetorque-s peed characteristic of the | oad (being
The relationship between the speed of the product's output and the torque applied
to the load must either be:

a) Predefined prior to sale to match a number of specific motor loads, which
can be selected during commissioning; OR

b) Programmed into the product during installation using a multi -point
approximation as part of a clearly defined commissioning procedure; OR

c) Determined during commissioning by a self-tuning algorithm that
automatically minimises the energy consumption of the drive; OR

d) Automatically adjusted during operation in a manner that ensures the
product's output matches the characteristics of the motor and its load; OR

e) Any combination of (a) to (d) above.

I Be able to automatically vary, in response to an external control signal, the speed
of its output between 5% (or less) and 100% (or greater) of its rated maximum
continuous speed.
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1 Be CE Marked, or otherwise demonstrate conformity with the requirements of the EU
EMC Directive 89/336/EEC, or its replacement EU EMC Directive 2004/108/EC.

Performance criteria

Products must have an efficiency at 100% of their maximum continuous speed rating that is greater

than or equal to the values shown in Table 1 below, which vary with power rating and maximum
continuous speed rating. I f the pr oddulabledsthestheeci f i c
performance threshold for the next highest power rating should be used to determine eligibility.

Table 1 Performance thresholds for permanent magnet synchronous motors
Maximum continuous speed rating (RPM)
Power
Rating | Upto 325 | 326to 750 | 751to 1,000 | 1,001 to 1,500 | 1,501 to 3,000 | Over 3,000
(kW)
<=0.75 >=71.7 >=75.3 >=78.9 >=82.5 >= 80.7 >=78.9
1.1 >=74.8 >=77.9 >=81.0 >=84.1 >=82.7 >=81.3
15 >=76.9 >=79.7 >=82.5 >=85.3 >=84.2 >=83.1
2.2 >=79.5 >=81.9 >=84.3 >=86.7 >=85.9 >=85.1
3.0 >=814 >=83.5 >=85.6 >=87.7 >=87.1 >=86.5
4.0 >=83.2 >=85.0 >= 86.8 >= 88.6 >=88.1 >= 87.6
55 >=84.8 >= 86.4 >=88.0 >= 89.6 >=89.2 >= 88.8
7.5 >=86.5 >=87.8 >=89.1 >=904 >=90.1 >=389.8
11.0 >=88.1 >=892 >=90.3 >=9014 >=901.2 >=91.0
15.0 >=89.4 >=90.3 >=901.2 >=902.1 >=91.9 >=91.7
18.5 >=89.9 >=90.8 >=91.7 >=92.6 >=92.4 >=92.2
22.0 >=90.6 >=91.4 >=02.2 >=93.0 >=092.7 >=92.4
30.0 >=9015 >=02.2 >=902.9 >=93.6 >=903.3 >=903.0
37.0 >=02.1 >=902.7 >=903.3 >=903.9 >=903.7 >=03.5
45.0 >=92.7 >=03.2 >=03.7 >=94.2 >=904.0 >=03.8
55.0 >=03.1 >=03.6 >=94.1 >=94.6 >=904.3 >=94.0
75.0 >=03.8 >=94.2 >=94.6 >=05.0 >=94.7 >=94.4
90.0 >=04.3 >=94.6 >=94.9 >=05.2 >=905.0 >=04.8
110.0 >=04.5 >=94.8 >=05.1 >=95.4 >=05.2 >=95.0
132.0 >=95.0 >=05.2 >=054 >=05.6 >=05.4 >=05.2
160.0 >=05.2 >=905.4 >=05.6 >=05.8