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Re: Articlel8 of Directive 2010/31/EU of the European Parliament and of
the Council on the energy performance of buildings (recast)

Dear Mr. Hodson,

[ have been asked by my authorities to refer to the Commission’s correspondence of 21
March 2014 {Ref: ENER/DR/LD/ba (2014) 510629} which concerns the monitoring of
independent control systems in accordance with the provisions of Article 18 of Directive
2010/31/EU of the European Parliament and of the Council of 19 May 2010 on the energy
performance of buildings (recast).

My authorities note the importance of collecting accurate information on the operation of the
provisions on independent control systems as required under Article 18 of Directive
2010/31/EU as a means of assisting the Commission in its assessment of the European
Union’s progress towards the achievement of its energy efficiency objectives for 2020 and in
its review over the course of this year of Directive 2012/27/EU of the European Parliament
and of the Council of 25 October 2012 on energy efficiency.

In this context, my authorities have completed Section 1 (Independent Control of Energy
Performance Certificates) of the Commission’s questionnaire which is enclosed for your
information together with a report on the implementation in Ireland of the requirements on
independent control systems for energy performance certificates. It is hoped that the
information provided in this questionnaire will be of assistance to the Commission in its work
on the energy efficiency agenda.

It is noted that Section 2 of the Commission’s questionnaire relates to the independent control
of inspection reports for heating and air-conditioning systems. It is further noted that Article
14 of Directive 2010/31/EU on the energy performance of buildings (recast) requires Member
States to either provide for the regular inspection of the accessible parts of systems used for
the heating of buildings or to submit a report to the Commission on equivalence measures
which is to be updated every three years. Article 15 of the Directive makes provision for the
application of similar arrangements in respect of air-conditioning systems.
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In the case of Ireland, the alternative arrangements provided for under Articles 14(4) and
15(4) of the Directive have been availed of and equivalence reports have been submitted to
the Commission in respect of both heating and air-conditioning systems. Against this
background, I have been asked to confirm that Section 2 of the Commission’s questionnaire
is not applicable to Ireland given my authorities have availed of the alternative arrangements
provided for under Articles 14(4) and 15(4) of the Directive respectively.

Yours sincerely,

ﬂZ il ol

Pat Fenton
Environment Attaché

Enc. Report on Ireland’s implementation of Independent Control System requirements (Article 18 and Annex
II of the EPBD Recast)
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1. Overview

The EU Energy Performance of Buildings Directive (EPBD) and subsequent Recast Directive,
transposed into Irish Law from 2006 onwards, contain a range of provisions to improve the energy
performance of new and existing buildings. Among the Directive’s provisions EU Member States
must ensure that an Energy Performance Certificate, or Building Energy Rating (BER) in Ireland, is
issued for buildings or building units which are constructed, sold or rented to a new tenant. The
objective is to provide trustworthy information to potential buyers and tenants about the energy
performance of a building, and to allow for comparisons between buildings, informing property
selection and informing investment decisions thereafter.

In Ireland progress on the implementation of the Building Energy Ratings scheme is overseen by a
cross-departmental Implementation Group comprising senior representatives of the Department
of the Environment, Community and Local Government, the Department of Communications,
Energy and Natural Resources and the Sustainable Energy Authority of Ireland (SEAI).

SEAI is designated within the transposing legislation as the Issuing Authority responsible for
administering the BER system and its roles include:

= Managing DEAP (domestic) and NEAP (non-domestic) calculation methodologies and
software;
Maintaining a central database of BERs;
Setting rules for training and registration of BER assessors;
Setting rules for BER publication and maintenance of records;
Overseeing an assessor Code of Practice and Quality Assurance (QA) regime;
Providing helpdesk facilities for assessors and general public;
Providing consumer awareness and advocacy promotion.

There are now more than 445,000 BERs on the public register, which represents nearly a quarter of
the residential housing stock.

Extensive measures have been put In place to ensure that enough BER assessors are trained and
that they can perform accurate assessments. The pre-qualification requirement for BER assessors
of domestic buildings is a Quality and Qualifications Ireland (QQI) Level 6 Award in construction
studies or equivalent. Training providers must be registered with a national accreditation body.
The training programme must meet SEAl's BER training specification in full.

QA is regarded as a vital reputational issue to give the market confidence in the certificates
published, and is resourced accordingly. The QA framework put in place by SEAI has three strands:
* Upstream, including assessor pre-qualification, training and the national examination;
»  In-line: calculation tool features and output validation checking of BERs prior to
publication;
= Downstream auditing of published BERs, disciplinary procedure and technical advice.

The following report demonstrates how Ireland complies with the requirements of Article 18 of the
Recast Directive and comprises:
= Formal template report in accordance with European Commission request (March
2014);
=  QOverview of Ireland’s BER quality assurance framework;
* Details of the random sampling methodology;
= Full process details for a Documentation and Practice Audit (meeting option c of
Annex |l of Recast Directive);
= Calculation methodology for statistically significant sample.



2. Independent Control of Energy Performance Certificates

In accordance with the Commission’s template and request dated 21* March 2014.

independent control of Energy Performance Certificates

Responsible body for the control

Sustainable Energy Authority of Ireland
(SEAD)

Total number of certificates issued in 2013

104,785 (Domestic and Non-domestic)

Total number of randomly selected certificates
selected for verification purposes in 2013

288

(Statistically significant sample size for Q2,
Q3 and Q4 for 2013)

Amongst these, number of certificates following:

e Option a of EPBD-recast, Annex I, Point 1
+ Option b of EPBD-recast, Annex ll, Point 1
¢ Option c of EPBD-recast, Annex I, Point 1

o Other equivalent measure (if any, please
provide an additional description of the
applied verification measure)

a - all for residential BERs' published

¢ - for a statistically significant sample

Full details of all Quality Assurance activities
undertaken in 2013 supplied in attached
report.

If any, total number of certificates selected in 2013
for verification purposes, in addition to the
certificates selected on a random basis

430

Yn Ireland, energy performance certificates are known as Building Energy Rating (BER) certificates.




3. BER Assurance Framework

The primary objective of the BER assurance framework is that the BERs published on the National
Administration System (NAS) are a reliable reflection of the energy performance of the property.
The framework has three distinct pillars:

»  assessor qualifications and competence;

" calculation tools and systems; and

= quality assurance and continuous professional development
The assurance framework represents an integrated approach, comprising a number of filters,

checks and guidance, ensuring that eligible and competent assessors complete ratings properly
and accurately,

3.1. Assessor Qualifications and Competence

Domestic Assessors:
* Prior qualifications for training eligibility are set by SEAI.

= SEAI publish the Training Specification with prescribed learning outcomes to be
delivered by trainers accredited by ireland's Quality and Qualifications ireland {formerly
the Further Education and Training Awards Council) with minimum requirements for exit
test.

Non-Domestic Assessors:

* To be eligible, an assessor must have a level 7 degree in a construction related discipline
and must be a member of a prescribed professional body.

All Assessors:

*  All assessors must achieve a 70% pass mark at initial registration and every two years
thereafter in the National Examination administered by a 3rd party on behalf of SEAL

= Upon registration the assessor accepts Terms and Conditions set down by SEAL

=  Assessors commit to compliance with the BER Assessor Code of Practice published by
SEALl.

= Assessors must have vouched tax clearance and insurance cover on a continual basis.

3.2, Calculation Tools and Systems

= SEAI defines the calculation methodology.

= SEAl provides mandated software calculation tool (free of charge) to all assessors
accompanied by user manuals and survey guide. Where possible, data entry is subject to
validation, to minimise entry errors.

- Extensive additional help / guidance resources are available both within the tool and
online.



- During the upload process all DOMESTIC ratings are subject to a range of normative
data checks. New properties are also tested for Building Regulations {energy)
compliance. (This is not currently possible for Non-Domestic ratings).

3.3. Quality Assurance and Continuous Professional Development

SEAI operates a helpdesk with Tier 1, 2 and 3 support for assessors, mostly dealing with
technical issues or exceptional matters arising on particular properties.

SEAI undertakes audits through a panel of externally appointed expert auditors on a large
sample of published ratings. These include:

- Data Reviews look at specific data-points on a single rating, selected on a random
basis. (Low intensity, domestic BERs only).

- Desk reviews look for patterns or anomalies across a number of ratings by a selected
assessor. Selection is risk based. (Medium intensity, domestic BERs only).

- Documentation and Practice Audits are full end to end audits of complete ratings
carried out on site or at the BER assessor’s premises. Mostly selected on a targeted /
risk basis. (Very high intensity, domestic and non-domestic BERs).

The Random Audit Sampling Methodology and the Quality Assurance Audit Sampling
Procedures are detailed below in Appendix A and B respectively.

Non-compliances identified are ranked by severity and may result in rating revocation and

assignment of penalty points. Accumulated penalty points will lead to sanctions including
deregistration. Assessors can aiso be deregistered for specific non-compliances with either
the legislation or the Code of Practice.

SEAI publishes approximately four Assessor Technical Bulletins each year, addressing
issues frequently identified in audits or matters raised through the helpdesk or the
introduction of new features / requirements.

SEAL has published seven video tutorials on a number of high importance aspects of BER
assessments.



3.4. BER Assurance Framework Summary

The following table summarises the BER Assurance framework used in Ireland.

' ' Domestic | Non-domestic
- Assessor Quelificaions ’
Training Specification X
Prior Qualifications X X
FETAC (now QQI) Accredited trainers X
Membership of Professional Body X
National Examination (entry and biennial | X X
repeat)
Registration Terms and Conditions X X
Assessor Code of Practice X X
Vauched Insurance X X
Vouched Tax Clearance X X
Calculation Tools and Systems .
Defined methodology X X
Software tool supplied by SEAI X X
User manuals and survey guide X X
Data entry validation X X
Software help and guidance tips X X
In-line publication validation tests X
Building Regulations compliance checks | X X
Quality Assurance and CPD . .
Helpdesk for assessor technical queries X X
Sample Data Review Audits X
Sample Desk Review Audits X X
Sample Documentation and Practice X X
Audits
Penalty points and sanctions process X X
Assessor Technical Bulletins X X
Video Tutorials X




Appendix A: BER Quality Assurance Random Audit Sampling
Methodology

Purpose:
This procedure details the methodology supporting the approach to calculating the statistically
significant random sample size which is then used in the selection of BER assessments for audit.

Scope:
This document is intended for use by SEAI in demonstrating the methodology used to derive the
statistically significant random sample size.

Responsibilities:
The BER Quality Assurance manager is responsible for documenting this procedure with approval
from the BER Quality Assurance continuous improvement team.

References:
= Code of Practice for BER Assessors.
= BER Quality Assurance System and Disciplinary Procedure.

= European Union (Energy Performance of Buildings) Regulations 2012 (S.l. No. 243 of
2012).

= Directive 2010/31/EU of the European Parliament and of the Council on the energy
performance of buildings (recast)

= BER Quality Assurance Audit Sampling Procedures document.

Background

The BER Assurance framework has a fundamental objective that the BERs published on the
National Administration System (NAS) are a reliable and faithful reflection of the energy
performance of the subject property. The full implementation of the Quality Assurance
Programme comprises an integrated approach to ensure that good assessors undertake ratings
properly and it entails a combinations of filters, checks and guidance.

Quality Assurance and Auditing
SEAIl undertake audits {through a panel of externally appointed expert auditors) on a large sample
of published ratings. These include:

= Data Reviews (low intensity, higher volume).

»  Desk reviews (risk analysis, medium volume).

= Documentation and Practice Audits (Very high intensity, moderate volume). This latter
type involves the assessor in a detailed granular analysis of every data point in the
rating and as such is effectively a coaching / mentoring exercise.

* Documentation and Practice Audits. Reduced data set (Medium intensity, high
volume). This audit type reviews a standard reduced data set of the most sensitive to
change data points/most frequency occurring items found in audits.

Non-compliances identified are ranked in order of severity and may result in rating revocation and
assignment of penalty points. Accumulated penalty points will lead to sanctions including
deregistration. Assessors can also be deregistered for failure to comply with requirements set
down in either the legislation or the Code of Practice.

Audit Selection Principles
Selection of BER Assessors for audit is on both a targeted and a random basis with due
consideration of anomalies / risks in ratings.



Random auditing

The goal of random sampling auditing is to determine if the process (the publication of
ratings by BER assessors) is capable of consistently publishing ratings which accurately?
reflect the energy performance of a building. An additional goal is to determine important
sources of variation for use in the development of a process control strategy and also to
inform the approach to targeted sampling.

Annex ll (Independent control systems for energy performance certificates and inspection
reports) of Directive 2010/31/EU provides -

1. The competent authorities or bodies to which the competent authorities have delegated
the responsibility for implementing the independent control system shall make a random
selection of at least a statistically significant percentage of all the energy performance
certificates issued annually and subject those certificates to verification.

The verification shall be based on the options indicated below or on equivalent measures:

{a) validity check of the input data of the building used to issue the energy performance
certificate and the results stated in the certificate;

(b) check of the input data and verification of the results of the energy performance
certificate, including the recommendations made;

(¢) full check of the input data of the building used to issue the energy performance
certificate, full verification of the results stated in the certificate, including the
recommendations made, and on-site visit of the building, if possible, to check
cotrespondence between specifications given in the energy performance certificate
and the building certified.

2. The competent authorities or bodies to which the competent authorities have delegated
the responsibility for implementing the independent cantrol system shalf make a random
selection of at least a statistically significant percentage of all the inspection reports issued
annually and subject those reports to verification.

Targeted auditing

The goal of targeted sampling auditing is to look for patterns or anomalies across ratings.
Ratings / assessors are selected on a targeted basis. Again an additional goal is to
determine important sources of variation for use in development of a process control
strategy and also to inform the approach to random sampling.

2 The audit outcome demonstrates that the rating is either compliant or warrants a Severity 3 finding (i.e. a
minor hon-compliance).



Audit Selection Procedure

Random selection of audits
Under the BER Quality Assurance Random Sampling Methodology, the sample size is
calculated on the basis of the number of BERs published per annum.

= The selection of BERs for random sampling is completed at the end of each quarter Q1,
Q2,Q3and Q4.

= Audits are selected at random in respect of ratings published in the previous quarter,
e.g. audits selected randomly in Q3 will review ratings published in Q2.

= Alist of BERs published in the selected quarter is generated for ‘Published’ and ‘Not
expired’ BERs.

= BERs that have been audited previously through targeted audit selection are removed
from selection.

= New Provisional BERs® are removed to leave only Final BERs.
= Random numbers are generated for the remaining BERs.

=  Asthe random number generator is a dynamic calculation, the random numbers
generated are copied into text format.

= The random numbers are then sorted in descending order which selects BER numbers
randomly as illustrated in the example below:

BER number Random number Random

generator Audits

{sorted in descending

order)
105156210 0.999898559 1
105377378 0.999872554 2
105209639 0999799257 3
105331854 0.999790822 4
105299101 0.999782407 5
105274310 0.599756608 6
105175624 0.99972098 7
105209910 0.999699804 8
105282107 0.999672056 g
105223846 0.999666363 10

= 96 BER numbers are required to be selected in order to meet the statistically significant
sample with a confidence level of 95% and a margin of error on the result of +/- 5%
when randomly selected as above for each quarter.

= Based on operational feedback from the initial batch of 96 (Q2 2013 - (384/4) audits)
an upside of 10% is required to meet the requirements of 96 audits.

= Afull documentation and practice audit is carried out on site accompanied by the BER
assessor for each BER {where possible), selected at random for audit.

*A provisional BER is required when a new building is being offered for sale or for rent off plans. On
completion of construction works, a final BER is required in advance of finalising the sale or rental transaction.



= In generating a random list of BERs, BER assessors may receive 1 or more BER audits.
(Sanctions arising from audits should be considered relative to the number of audits
received within a 28 day period and the non-compliances detected).

= A BER Assessor should not receive more than 2 random audits in a particular quarter.

* Inthe case where a BER Assessor has been selected for more than 2 audits as part of
the random audit selection process, the number of random audits will be reduced to 2
for a given period and the BER Assessor will be considered for additional audits as part
of the targeted audit selection process. The next BER Assessments randomly selected
are then selected to achieve the requisite number of audits.

Targeted selection of audits

»  The selection of BERs for targeted audits is completed on an on-going basis.

= Selection of such audits is based on a number of factors (but not limited to) such as
complaints, previous audit history and the risk profiling of BER assessments.

=  All complaints are recorded in the Contact Relationship Management ({CRM) system
and each incident has its own reference number, e.g. REF-XXXXX-XXXX.

=  BERs selected for audit must be published with a publication status of ‘Is Public’ and
'Not expired'.

*  While sanctions arising from audits should be considered relative to the number of
audits received within a 28 day period and the non-compliances detected, more
serious offences must be processed in alignment with S.1. No. 243 of 2012, the BER
Code of Practice and the BER Quality Assurance System and Disciplinary Procedure.

Monthly allocation sheet

» Each month audits selected on both a random and a target basis are recorded in the
audit allocation sheet and saved on the SEAI's SharePoint database.

= All relevant information relating to an audit such as:
- CRM reference number;
- BER assessor name;
- BER Assessor number;
- Registered email address;
- BER number;
- Meter Point Reference Number? (MPRN) number;
- Date of issue;
- Building Type;
- Audit type;
- Audititem;
- Audit selection.

“ A Meter Point Reference Number (MPRN) is a unique 11 digit number assigned to every single electricity
connection and meter in Ireland.



Appendix B: Documentation and Practice audit process

(This audit type is aligned with Option ¢ of EPBD-recast, Annex Hi, Point 1)

Documentation and Practice Audits (on-site audit) are accompanied by the BER Assessor and are
carried out in completing a full check of a BER in relation to a selected building. The audit reviews
a BER assessor's compliance with both the relevant BER technical methodologies and the Code of
Practice. This audit is selected at random in alignment with the procedures set out in Appendices
A and C of this document.

-

< | ‘Auditing Overview
SEAI sends audit
details to BER QA
helpdesk
BER QA helpdesk
sends audit
request to auditors
Documentation and Documentation and :
Desk Review Audit Practice Audit Practice Audit mg':amczgfg:;; I,";‘"d
(by email) (On-site audit {On-site audit BER Assessor premises)
-acoompanied) uhaccompanied) ( P
Auditor reviews the | ) ] ) |
Xml file, requests Auditor Reviews the Xm Auditor reviews the Xm! | Auditor reviews the Xml |
supporting file, compietes an on-site file, completes the on-site file at the BER Assessor
documentation from sitaeuglt gemBDERm m‘_} audit {unaccompanied by ' supr?,ﬁ;:es&;i:ﬁ::tgg on
the BER Assessor by andi:ompletes an audit the BER Assessor) and relating to the BER and
email and completes completes an audit report ! ? dit "
and andit report. report completes an audit repol
Auditor completes audit and
submits audit file in support of
findings )

_

The auditor initially reviews the data file for the BER assessment selected before visiting the
building with the BER assessor. At the building address, the BER auditor, accompanied by the BER
assessor, will survey the building and review the source data in order to verify substantiation of
entries in the data file. Together, the auditor and the BER assessor will review the values entered
into the BER data files. The BER auditor records the data on the DEAP survey form (or equivalent).

See below.



Any non-compliance detected, is calculated on the basis of published non-compliance
classification matrices in determining if the BER is accurate. Audits are processed in accordance
with the Quality Assurance System and Disciplinary Procedure. The following is the process flow of
the sequence of issuing audit reports.

—

Preliminary

Audit Report
issued to BER !
Assessor |

__Audit outcome
updated

Audit appeal
iewed by Auditor
— Successful?

Audit appealed
within 28 days?

4

BER is revoked if Audit
Qutcome is Severity 1,
Severity 1 (Advisory), Severity
2, Severity 2 (Advisory)
Revocation notification issued
to the BER assessor

Final Audit
Report issued to
BER Assessor

Is the
accumulated
penalty points =
10?

Y

Prelimi y Decisi to Suspend/Terminate
or Summarily Suspend/Terminate *
(Refer to Section 3.3.2/3.3.3 of the Quality
Assurance System and Disciplinary
Procedure)

{ssue formal notification of preliminary declsion
to suspendfterminate or to summarily
suspend/terminate the BER Assassor. All BER
Assessors have 28/7 days raspectively to
appeal the decision. **

uspension
Appeal (28 >

N ¥

'

Final Decision to Suspand/Terminate or
Summarily Suspend/Terminate
(Refar to Section 3.3.2/3.3.3 of the Quality
Assurance System and Disciplinary
Procedure)
1ssue formal notification of final decision to
suspend the BER Assessor.

7 day's notice provided before the BER
assessar is suspended

Suspension
Upheid?

* Suspension process is automated in CRM Penalty Points System

** Deregistration appeals should be de novo meaning that the assessor
shouid be able to present any matters they wish INCLUDING appeals of
individual penaity points assignments even if this option was not earlier
exercised.



DEAP Survey form

DEAP for EXISTING HOMES SURVEY FORM

Name: Assessor / BER reg. no,
Address: Survey Date:
MPRN Number
of occupants adults children

detached house
semi detached house
end of terrace

mid terace

ground floor apartment
mid floor apartment
top-floor apartment
maisonette

Pick dwelling type that is
closest fo actual dwelling type

o o o o o

wall
thickness (rm)
Wall Insulation

bead l:
EPs [_|

[ stone
[] solic brick
O cavity

D solid concrete[l as built
[ hollow block [ Jcauty fix

D timbey frame Dextemu min ﬁbre[

D other

Dinlema! dense E

insulation thickness if observable(mm)

[ nowalitype 2 walf
[ stone thickness {mm)
[Jsolidbrick — Wall Insulation

[ cavity [Jasbuit  bead

[ solid conerete[ Jcavty 84 ePS E
D hollow block Dextemd min ﬁbneE
D timber frame Dintemal dense E

] other

thickness if observalre(

insulation

D stone thickness (mm)
[Jsodbrick — Wall Insulation

D camty |: as built  bead [:
D solid concrete[ cavty il  EPS [:

] holiow black [ extemal min siore_]
D timber frame Ewinlemal dense E

D other

[ solid briex
D cavity D as built  bead |:
[] solid concrete[ Jcavty il EPS [
D hollow block Dextemal min ﬁbre|:
D timber frame Dinlemal dense E

Wall Insulation

P il PP

:] pre 1900 j pre 1900 :| pre 1900

[ ] 1900-1929 ] 1s00-1920 |] 1900-1920
[] 1930-1948 [ ] 1830-1945 || 1930- 1949
[] 1950-1966 | ] 1950-1986 | | 1950- 1986
] 1967-1977  [] 1067-1977 || 1967-1977
[ ] 1978-1982 [ ] 1978-1982 [ ] 1978- 1982
[ ] 1983-1003  [] 1983-1983 || 1983- 1993
[] 1994-1998 [ ] 1994-1999 | | 1994- 1999
1 2000-2004 [] 2000-2004 ]| 2000- 2004
] 2005 onwards |} 2005 anwards § | 2005 onwards

no extension 2

D pitched - insulation btw joists Roof insulation
D pitched - insulation in rafters  thickness (mm)
D flat - insulation integral
[J room in roat

(] no heat loss roof

[] other

iore[_|

wanncelll:

eps [
dense[

:Iunknown

[:I no heat loss roof type 2 Roof insulation
[] pitched - insulation btw joists thickness (mm) fiore |
|:| pitched - insulation in rafters warmcelt I:
[ #at - insutation Integral EPS %
D coom in roof dense

D other

amknovm

[ no heat loss roof type 3 Roof Insulation
D pitched - insulation btw joists thickness (mm)
[ pitched - inswation in rafters
[[] fat - insutatian integral

[ room in roct

[ other

flbreE

warmcell[_

eps [

Duﬂknown dense[

¥ TE

D no heat Ioﬁs mof-fype 4 Réof insulation
(] vitched - insulation btw joists thickness (mm)  fire[ |

[ ritched - insulation in rafters warmeell[_|
(] et - insutation integral €ps [ |
D room in roof Dunknown dense[

[:I other

D other

insulation thickness if observable(mm)

number of storeys

solid D no heat loss ground floor
suspended: sealed D unsealed D
above unheated basement

heated basement

other

Floor Insulation Type of insulation (i any).
thickness (mm) eps [
{only if eny observed) min fibre D
unknomml] dense D

]
]
(]
|

L

D none

no heat loss extension floor type 2

solid

suspended: sealed D unseated D
abowe unheated basement

other

Floor Insulation Type of insulation (if any)
thickness (mm) EPS D
{only if any observed) min fibre D

unknawn|:| dense D

[]
]
(]
O

O

no heat loss extension fioor type 3

[] solid

:l suspended: sealed [ | unsealed D
:l above unheated basement :
:l other
Fioor inswlation Type of insulation {if )
thickness (mm} EPS D
(only if eny observed) min fibre D
unknawnD dense D

T

[[none

] no heat loss upper floor
[] partially heated below
:l exposed D semi exposed
Floor Insulation Type of insulation (if any}
thickness (mm} EPS El
{only if any observed) min fibre D
unkeown ] dense ]

3\'\0[\3

“note:Actual U-value may be calculated and used if the wall /raof /loor construction is very different from defaults, and its const
|Where the thickness of the insulation (if any) can be measured, a U-value may be calculated and used instead of the defauft if substantiated by evidence. |

1ed.

fian can be def




Total Foor Areas, Heat Loss Floor Areas, Gross Heat Loss Wall Areas, Gross Heat Loss Roof Areas, Storey Heights*
Heatioss | Heatloss | Heatloss | Heatloss Healloss {Heatloss | Heatioss |Heatioss (Heatloss | Heattoss |Heatlass
Starey | Tolal fleor{ Floor 1 Floor 2 Floor 3 | Raor4 | Heatless | Wall1 | Wail2 | Wall3 | Wal4 | Roof 1 | Reof 2 | Roof 3 | Heatloss
height area Area Area Area Area |Perimeter | Area Area Area Area Area Area Area Roof 4
(m | () () (of) | () () m [ o) | ) | @f) | ) [ (h | (nfy | ) [Area(m)
Ground / Low est Floar
First / Next Floor
Second / Nexi Fioer
Third / Next Floor
Basement
living area (nf} reom in roof area (nf) erimeteritotal graund floor (P/A) ratio % draug o Shlow energy lights] Thermalmass  light med heavy
F typei1 F type#2 F type#3 wai ] [
floor D D
roof D D
internal w alls D [:l
Room by Room record
OPENING DATA ROOM DATA
ey | g
Oraught with or
jopening dirensions over Wall/ r00f |giripping  |Flusless |Open  |Fans/ lwio Number |CFL/7
Room__|Opening[(Wx H _or nf) Glazing details _|Frame  |Gap shading _|direction |type wn gas fre |Fues  Jvents  |TRVa? |of Lights |Fitubes
TOTALj

» Gross areas have o be converted to net heat loss areas when entered into DEAP program by sublracting door and window areas from each wall type




D draught lobby on main entrance

D number of sides sheltered
pressura test results available
IFyes, enter

adjusted esult (acth)

[0 natural ventilaticn

[ positive input vertilation from loft

D positive input \entilation from outside
D whole house extract ventilation

[ balanced whole-house mechanical ventilation without heat recovery
D balanced whole-house mechanical ventilation with heat recovery

Mechanical ventilation sysfem defails if avaifable (e.g. model & number)
DEAP manuaf contains guidance on using non defauit SFP and efficiency for mechanical ventitation units.

S
radiator §95tem no secondary system
storage heaters
underfioor

L

E] radiatar system

D storage heaters
warm air I:l underfioor

O

D

g

room heaters only warm air

community
other:

room heaters only

OOooOoorE

other:

Boiler type Flue type N Age

[ standard [ apen {1 1998 o rater

] combi [7J batanced  [7] pre 1998

DuJ i Dfan "‘Elail:pre1985

[ backboiler  Mounting [ gas/ LPG pre 1678

{Jepsu [ wan ignition

[ renge cooker [ fiaor ] auto
D single bumer D permanent pilot
E]iwin bumer

s stem : eneral information

{7 wains gas L) housecna\

[] buk LG [ anthracite [] mains gas

[Jbotted L6~ [] smakeless [ tuik LPG

[] neatingoit ~ [] peat briquettes | [] bottied LPG

[electricity [ sod peat [] heating oil

] heat from ¢HP [) wood pelists Detectricity

|:| other: D wood chips D heat from CHP
[ viomass O other:

range cooker boiler with

D open fire + back boiler
El clesed room heater + back bailer integral oven |:|
Qrate: rectangularD bspsziumD indspendent oven D
(] manual feed botiler [ biomass boier

[ auto feed botter [ vood ctiip 1 petiet boiter

MF / AF boiler in heated space?D

Manufacturer / make / modet number

[[] modem ¢ slimiine D fan assusted

D convector ]:| old {pre-1980) karge volume
I:l integrated storage / direct acting (inc. roorn stat)
Control options D manual charge control

[ automatic / weather dependent ] Celect-type

Ducted or smb Ducted Other Feahmas {tick all that apply}

D on - off D fon assisted

D modulating D condensing

Age [ with fue heat recovery
D 1998 or later Other types

D pre 1998 D Raom heater with in floor ducts

D Etectric electricaire

! | air-t&-alr D ground-to-aif D water-to-air
D dir-to-water D ground-to-water D water-to-water

D gas-fired - ground / water D gas-fired, air source
hoat pump includes auxiiary electric nealer

Manufacturer / make / mode! number

D direct acting D CPsU
D dry core D water storage

]:l dry core / water storage in heated space

[] pre 1980 Front

D coal effect - sealed flue D open-fronted
D coal effect - open to chimney D glass-fronted
D flueless Flue type

D condensing [:l open

[7] back woller (no rads) [ balanced
D ather (none of above) D fan assisted

Age D pre 2000

D room heater / range
D room heaterange with aller no rads) D 2000 or tater

D stove (pellet-ﬁrsd)

D open fire in grate
[ pen fire with backbailer (no rads)

D ¢losed room heater

D closed room heater with backboiler (no rads)

Manufacturer / make / mode! number

Manufacturer / make / model number

[77 pane, convector, or radiant heater
(] fan heater

e

9
ﬁm secordary system | | housecoal

[:| anthracite
[:l smokeless

[ peat briquettes
[ sed peat

) wood pellets
E] wood chips

D biomass




D from primary heating system D gas mstanl smgle paoint L__l backboiler / kitchen range D none oross solar
D electric immersion D gas instar: multi point D gas D oil D SF D solar water heating system present panel area (m?
[ electric instantaneous ~ [] gas circulator pre 1988 [ ] gas circutator 1998 or later [ evacuated tube [[] fst plate, glazed

If instantanecus combi boiler: [_] keep hot facility controfied by [ timeclock [ ro timaclock | overshading. ] very Rtie (<20%) [ moclest (20-60%)

[0 significan 61-80%)[ ] heavy (~B0%)

[Jroaccess  Insutation: D no insulation primary pipework insulated [ ] Controls:  [dedicated solar storage volume {litres)

capacity (litres) [ lagging jacketlj insulaon  cylinder themnostat [ |

or dimensions Dfaclory fitted thich (mm  independ ‘ﬁmerlj

contained within combined cylinder :|
cantained within separate cylinder

orientatian [I tilt °D

nel make andg model:

D not applicable  “only if space heating and water heating cannot be sepersted. See DEAP manua!

[[] etectric heater present for supplementary hat water heating* Solar pa

[ centrat heating pump
D indoor oil supply pump

D in concrete I:]Panial UFH not including living area D outdoor oil supply pump
[gas boiler flue fan

]:| no cantrols I:I in insuated t|mber ﬂoorD whole house UFH
[[] programmer 7 timeciock [Jinscreed  [JPartial UFH inciuding living area
[ room themostat  number |
D TRV'S % rads with TRVs

[] bypass

D load campensator

[ weather compensator

D full zane contro)

D boiler energy management system

[ detay start themmostat

D boiler interlock

[[] appiiance themastat

[ appliance timectock

Grou

Heating
TEN i e

D pre 1891 full fiow mid-high 1emp: not pre-insulated efficiency % Jefficiency % {or power station)
[[] pre 1991 fusl flow low temp; pre-insulated | proportion of group heating % |proportion of group heating % | []power station

|:| 1991 or later variable flow mid temp: pre-insulated Fuel type of heating system Fusl type of heating system DCHP

D 1991 or latar variable flow low temp: pre-insulated CHE efficiencies
consymption charged: flat ratsD linked to use |:| Make and modei of heating system Make and model of heating system Electrical %

Thenal %




Appendix C: Statistical significance sample size calculation

An appropriate number (sample) of BER ratings (population) per year are audited to determine if
the process (the publication of ratings by BER assessors) is capable of consistently publishing
ratings which accurately® reflect the energy performance of a building.

Data can be described in two broad types, Continuous and Categorical.

Continuous data relates to quantitative data, e.g. 4m? 5kWh/m?/year, 0.27W/m?%yr etc. Basically
any data that can be measured is described as continuous data.

Categorical data, in contrast, is for those aspects of data where a distinction can be made between
different groups, and where a small number of categories can typically be listed. This data
includes yes/no, pass/fail, building type, age band etc.

For the purpose of determining if the process (the publication of ratings by BER assessors) is
capable of consistently publishing ratings which accurately® reflect the energy performance of a
building, Pass/Fail categorical data best describes the data study.

An appropriate sample size for Categorical data is calculated as follows:

OO0
T @7

Where:
n, is the minimum sampile size

tis the t-value; selected based on the level of risk accepted in the sample or how sure you can be.
The level of risk or alpha level used in determining sample size Is typically either .05 or .01. In
general, an alpha level of .05 is acceptable for most research. An alpha level of .10 or lower may be
used if the researcher is more interested in identifying marginal relationships, differences or other
statistical phenomena as a precursor to further studies. An alpha level of .01 may be used in those
cases where decisions based on the research are critical and errors may cause substantial financial
or personal harm, e.g. major programmiatic changes.

t-value for alpha level of .05 (0.025 in each tail) is 1.96 for sample sizes above 120

0.025 0.025
-1.940 (] 1968

tvalue=1.96

pq or (p (1-p)) is the estimate of variance

where:

® The audit outcome demonstrates that the rating is either compliant or warrants a Severity 3 finding (i.e. a
minor non-compliance).
® The audit outcome demonstrates that the rating is either compliant or warrants a Severity 3 finding (i.e. a
minor non-compliance),



p is the maximum possible proportion and
qis (1 - maximum possible proportion) or (1-p)

When estimating variance, it is recommended that a value of 0.5 is selected which results in the
maximum variance which will also produce the maximum sample size.

This means that, as the outcome is unknown, it is presumed that 50% of ratings will pass
(Compliance or Severity 3 audit outcome) and 50% of ratings will fail (Severity 1 or Severity 2 audit
outcome).

d is the margin of error or confidence interval e.g. 5 is +/- 5% or 3 is +/-3%

For categorical data, 5% margin of error is typically acceptable, and, for continuous data, 3%
margin of error is typically acceptable.

Using the above selected variables and parameters the minimum sample size for BER is therefore

calculated as follows:

_ (1.96)% x (0.5)(1 — 0.5)
o = (0.05)2

n, = 384

Note in instances where the new sample size exceeds 5% of the total population an adjustment
factor is applied.

With the BER population being c. 75,000 in one year, the minimum samples size (n, = 384 ) is
below 5% of the population (3,750), then no adjustment is necessary.

Conclusion on the basis of a population of 75,000 ratings if we undertake an audit of a totally
random sample of 384 ratings, then this will be a statistically significant sample from which we will
be able to derive the compliance level of BERs with a confidence level of 95% and a margin of error
on the result of +/- 5%.



