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EPC Software
Introduction

EU4Energy

In the course of an EBRD Policy Dialogue Project one important priority was
focussing on designing an EPC concept and design & implement appropriate
EPC Software for Calculation and Certification/Verification

E7 and Quarto jointly developed together with 2 Ukrainian Institutions (NDIBK
and SAEE) the EPC Application covering calculation/certification

SW architecture and design was based on best practice research among
European SW providers in this field, ‘straight-through-processing’ approach

Co-operation with National Institutes on Calculation and Certification
responsibilities

Define, Design, Develop, Validate, Testing and Training of the SW solution
Quality assurance integrated in this software

Ukrainian specialty was also integrated: Energy Passport
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EPC Software Ej
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General approach of EPC software _—

- ‘ Energy Community

e Implementation of whole process flow in one software EPC
application (‘straight-through-processing’)
SOFTWARE
= from user registration, EPC calculation, certification,
verification until final storage in EPC database Calculator/Evaluator
_ registration
e Controlled access to everybody registered \ 4
= Web browser for manual entry of building data — no Energy performance
software download needed, certification for auditors calculation
= Structured interface for automated transmitting of building A 4
data Optional by XML interface is Optional Energy Performance
: : : Certificate
e Transaction based fee for calculation (optional)
= No investment cost for software users, ‘SAAS’™ v
. : . Independent verification
e Quality assurance integrated in the software v
= Validation of input values _
= Plausibility check of results EPC m&tabase
. Inde_p_endent verification: Random selection of Public view of EPC in
Certificates — second assessment database

* SAAS = SW as a Service
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e Software supports Calculation of Energy
Performance

= Taking into account all energy related buildings systems
= Calculation defined in several European standards
= Calculation Kernel developed by e7 and NDIBK, tested and validated

e Main Software features (asimplemented in Ukraine):

1. Calculates Performance for Energy Passport and issues EPassport
doc (DBN 31 compliant), supports assessment of Minimum Energy
Performance requirements (Step 1: net energy demand for heating and
cooling)

2. Calculates Energy Performance Certificate (DSTU A.2.2-12:2015
compliant) and

3. Manages Certification Process for auditors inclusive plausibility
check, random Verification and final issuance and storage in public
EP Certificate database (managed by SAEE), manages auditors’
database
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Overview of EN standards based on
EPBD calculation approach

JWPEKTHBA €BPOTIEFCHKOIO IIAPTAMEHTY TA PAII
2010531/€C

Crantapmn
ia onan

atesne:
ENISO L 1521
Ganancy Gyainai) e

EN IS0 6946, EN 1SO 13370, EN ISO
10077-1, EN 13947, EN IS0 14683
(remnoisrasi xapakrepicrin

BSEN 15242 (sci
indpinprpais, nos

EN 15251, EN 150
15927 (nivanonoris)

EN 1507345, EN 150 9288, EN 150
9251, DINEN 127
cranapri)

Michael Toth, Gerhard Hofer, November 2017

mﬁ e7 Energie Markt Analyse GmbH



EPC Software Ej

MARKT
ANALYSE

‘ Energy Community

How to use Unique Calculation Kernel

EU4Energy

Calculation Option 1 manual entry = Controlled access (via web browser based
Kernel I | end user interface)

Based on UA e ] = Manual entry of building data - Calculation of
standards and = - \

norms (implemented e — En_ergy Performa_nce Certificate by means of
and maintained by Unique Calculation Kernel
NDIBK)

= Registration at NDIBK — no minimum
gualification needed, Purchase of Starter Kit —
Unique, country- financial barrier to avoid misuse of the tool
wide calculation
kernel*, leaves no

room for Option 2 integrated in Design SW = Open to any software vendor, provider
interpretation of R T (architectural design software, energy
formulas performance calculation tools), fast processing

= Transparent definition and publication of XML
No need for SW interface for transmitting of building data
validation process — = Option to integrate XML interface in design
software applications (e.g. AutoCad, ArchiCad,

)

= Thus, convenient automated EP Calculation is
possible for new buildings

* Can be used for both EP Certificates and Energy Passport

Michael Toth, Gerhard Hofer, November 2017 5

Dﬁ e7 Energie Markt Analyse GmbH



Energy Performance Software

EENERGIE ]

MARKT
ANALYSE

* ¥k
& ( ;
Energy Community

Current EPC Application Architecture (NDIBK - SAEE)

mHAOIBR

NDIBK

State Research
Institute of Building
Constructions

Registry of Calculation
Users

v

EP Calculation
DSTU A.2.2-12:2015
compliant

N

!

Payment for EP Calculation
(optional)

Energy Passport
DBN 31 compliant

EPassport doc created
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Registry for Energy
Auditors

v

Automatic plausibility
check

¥

Certification of
Calculation
(EP Certificate)

V

Independent verification
of EP Certificate

v

EP Certificate stored in
(public) database

SAEE

State Agency on Energy
Efficiency and Energy
Saving of Ukraine

Web Interface for
public enquiry of
stored of
EP Certificates




EPC Software

Example Interface for Users, Ease of Use
Definition of building envelope (Calculation Module)

EU4Energy
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.. EPC - Energy Performance Certificates

ﬁ Main

S

& Comparisons

o, Current Project

@I Project Data
& Building

Element

@ Envelope

E:l Heating
Hot Water
Cooling
[= wentilation
Lighting
@ Result

2 Certificate

History

% (Debug)

ﬁ Credits & Purchases

ﬁ Background Info

W Admin

* @ Add e Refresh | 4 Validate this section @ Exportto
@ Envelope Item - 9stry residential building [001]
| C | |EI. No « % | Name - ¥ |- b |Tvpa L4 |Area b |W|n..n'D. ¥ |Dr|entat|on ¥ | U-Value ¥ |R-Value «
¥ Element: Combined coverage (Count=1)
= Cci - comb-coverage cond. by
rs K Roof . 261,80 0 0,190 5,263
¥ Element: Ground floor (Count=1)
C ﬁ'_‘| 1 Ground Floor swwss | GFig - Ground floor 461,80 a 0,270 3,704
¥ Element: Walls (Count=6)
EWi - wall conditioned by th
L 03 wall ext'em": conamenes by the 801,00 0w 0,303 3,300
EWi - I diti d by th
L E wall i ool conditionea By the 691,30 0 E 0,303 3,300
EWi - wall conditioned by th
L 0 3 wall m'em";la conaifenes by the 801,00 o N 0,303 3,300
L M 3 wall Ez'e;n":” conditioned by the 87,30 0 sE 0,303 3,300
EWi - I diti d by th
[ A wall oty namenea by he 87,30 0 NE 0,303 3,300
EWi - wall conditioned by th
L 0 3 wall ext'em": conamenes by the 472,20 0 s 0,303 3,300
¥ Element: Windows (Count=4)
n Wi - d diti d by
[ M s Large Windaw oty conaltionea By 178,20 100 E 1,330 0,752
L 5 Large Window 2 Wi - windows conditioned by 180,60 50 W 1,330 0,752
external
" Wi - d diti d b
L AR Small Windaw oty condltionaa By 36,00 20 NE 1,330 0,752
Wi - wind ditioned b
L 4 Small Window | - wingows condmensa by 36,00 20 sw 1,330 0,752
external
Page 1 of 1 (16 items)
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Example Interface for Users v

Display of calculation results — draft version of the EP Certificate Evtrery

.k EPC - Energy Performance Certificates @ - | & My Details Loa Off

ﬁ - " = Update Calculation | [@ Export To Pdf | [@h Export Calculation e Refresh %" validate project
ain

_bu. Project (?) - 9stry residential building [001]
[& save | 9) cancel

Last Calculation: | |

-
& Comparisons

E
wloh, Current Project - N Type of buildi E
& eroj E

Froest Dais R Level of specific energy 2309
¥ Building G need (kWh/m*a) '
EE Element Y
-

¥ Envelope

Hot Water

E

F

F

i izati I C 5/0
) Information on organization that made the c d -
Cooling energy performance certificate |
[= ventilation = D
2 ] e7 Energie Markt Analyse GmbH
Lighting g E =26/s0
@ Result
Company Mame Y

£ Certificate
U 0001 c
@8 (Debug) Mo. of authorization document A Class limits (fromito)

S
ﬁ Credits & Purchases v Gerhard Hofer s Standard estimated value 1

(kWhi/m?#a)
ﬁ U ——— . Name of the authorized energy auditor Method of calculation DBN V 2 6-31
| e mminn | =
4 »
ﬁ Admin b4 A
Page 1 | Page 2 | Annex | Summary |
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EPC - Quality Assurance in Ukraine

Best Practice EPC Quality Assurance in Ukraine

Qualified Experts
Competence

Control of Qualified Experts

Energy Performance
Certificate Issuing

Energy Performance
Certificate Quality Control

Energy Performance
Certificate Registry

Minimum requirements for qualification of Auditors

Database of Auditors publicly available
Penalties for non-compliance

National standard for calculation procedure
available
Nationwide unique calculation kernel (no agreement yet)

SAEE in charge of Quality Control
Automatic validation of input values
Automatic plausibility check of results
Random verification of certificates — second
assessment

Database for Certificates and data of calculation
Public access to Certificates

Michael Toth, Gerhard Hofer, November 2017
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ENERGY PERFORMANCE
CERTIFICATES ACROSS THE EU

BPIE

Source: BPIE, Energy Performance
Certificate Across The EU, A Mapping of
National Approaches, 2014




EPC - Quality Assurance in Ukraine

Automised Plausibility Check of EPC Calculation
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m EPCert - Energy Performance Certification

@ ~ & AT01 | Min Auditor Log Off

m Main

@ Accept Certificate Request | §@ Decline Certificate Request @ Download Auditor Data e Refresh

Certificates

4 Certificates to veri
=t fy

@ History

ﬁ Admin

s Certificate - SW Demo [0~006]

Project Name:
Status:
Rating:
Rating Points:

Certificate Number:

Attachment:

SW Demo [0~006]
{Iﬂ Requested
Yellow

27

N/A

Audit Data Rating Details Certification Project Data (Database) |

Assigned Auditor:
Construction Year:
Building Purpose:

Building Compactness Index:

Building Facade Glazing Coefficient:

ATO1
2016
Houses for one family
0,698
0,075

RuleID « ¥ ‘ Rule Description

¥ ‘Applicable ¥ ‘Rule Points ¥ ‘Points ¥ ‘Value ¥ ‘Multi Value ¥ | Range From ¥ |RangeTo ¥

1.01
i.02
1.03
1.04
1.05
1.06
1.07
1.08
1.09
1.10
1.11

Length of building

Width of building

Gross floor area

Floor height of building

Heat transfer coefficient U

GValues of windows

Share of window frame area

Thermal conductivity of pipe insulation
Temperature of hot water

Supply temperature of heating water

Seasonal efficiency of heat generation system

Yes

Yes

1 1 10.000
1 1 8.000
1 1 80.000
1 1 2.800
1 o -

1 1 -

1 1 -

1 1 -

1 1 60.000
1 1 50.000
1 1 0.500

No
No
No

No

No

No

3 150
3 150
30 400
2.2 4

(3 violations) -

40 90
30 100
0.61 0.91
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EPC - Quality Assurance in Ukraine o=

Public EPC Database — web based search capability Evrey

Q JEPMEHEPTOEPEKTHEHOCTI
.

Search Certificate

Search by Cerificate M. j

Certificate Nr. * 20170922000001

© 2017 - EPCertificate

“ EPMEHEPTOESEKTHEHOCTI
—

Search Result
Certificate Nr. Region Post Code City Street House Nr. Issued At Verification
Status
20170922000001 Kyiv 03037 Preobrazhenska str. 52 22092017 Mot verified Download
Michael Toth, Gerhard Hofer, November 2017 11
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Backup Foils
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EPC-SW Application Architecture
:' ’:' Energy Community
EU4Energy
Calcul\l/lathor: Users Browser
unctions 9 Ll @ Calculator
MOdUIe CaICUIatIng the EP_ Chrome, IE, Firefox
Central Certificate S
Databases
User
Management
g Eval u_a_ltorUsers_ _Mo_dule Browser
(Certlflcatlo.nNerlflcatlon) ® » Evaluator/Verifyer
Access Control Inspection Report Inspector
Generation Chrome, IE, Firefox, Safari
Calcul_atlon Reporting
Engine
Import/EXport PUbIIC Usecgs N~IdeUIe Chrome, IE, Firefox
EPBD (Access to Certificates) % o rrefox
compatible, o i
based on Administration Users
M.01.02:2016 Module 0

Chrome, |E, Firefox, Safari

(Calculation and Certification)

MS Windows Server, Microsoft .NET Framework
Microsoft SQL Server, Internet Information Server

Computing Center (state controlled entity, 1 server, professional system management) World Wide Web

Michael Toth, Gerhard Hofer, November 2017
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PAEE develops, jointly with the CCA, National Information System on Energy Efficiency of Buildings

Web-based PORTAL

Calculation Application definedby CCA

Calculation Kernel epsp compatible

Input of building geometry and
elements

Workspace for EPC Calculators

Calculation Results, Interim Results

XML-Interface for automatised import of building

Web-based PORTAL

Certification Application defined by
PAEE

Certification / Verification

Plausibility Check of Input Data

Workspace for Evaluators’ Certification
Requests
EPC Database incl. public access

Random Selection for Verification
Verification Processing
Certificate Issuance

Inspection Report Generation

Calculation Application Administration &
User (Calculators) Management by CCA

Certification Application Administration &
User (Auditors) Management by PAEE

CCA controlled access

PAEE controlled access

One centralised Web Server managed by PAEE, System Management, Operation, Maintenance, Security

Ministry of Economy and Infrastructure - IT-platform
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