
Technical Forum Webinar -
Presentation of Energy Performance Protocols

Audio instructions:

After joining the conference you must connect to an audio source by 
clicking on the telephone symbol at the top of the screen.                      
You will be given two options – phone or via computer.

If you choose by phone, you will find your country-specific call-in 
number (i.e. UK: +44.33.0088.2634) in the drop-down menu provided 
on your screen.  Once connected please enter the ID code (107-099-
016).

The presentation will start today at 15:05 (CET)

This presentation will be recorded.



Investor Confidence Project Europe

Technical Forum

September 24th, 2015

Luís Castanheira, ICP Europe Technical Director



Welcome to the Investor Confidence Project 
(ICP) Europe 2nd Technical Forum

Luís Castanheira

Technical Director

ICP Europe

Agenda:
• ICP Europe – What and Why

• ICP Europe Technical Forum

• Energy Performance Protocols

• European Technical Research

• ICP Europe next steps



Welcome to the Investor Confidence Project 
(ICP) Europe 2nd Technical Forum

Outcomes
• Understanding of:

• ICP Europe’s objectives

• Technical Forum development

• EPP structure and application

• Present situation of Technical Research

• Technical Forum timeline

• How to comment on the EPP drafts

• Next steps and how you can participate



• Please click the “chat” button at the top of the 
screen, in the Join.me control panel:

• Please address your questions to “@icptechteam”,

• As much as possible questions will be 
answered during the presentation.

This presentation is being recorded and will 
be posted at europe.eeperformance.org and 

emailed to registrants

If You Do Have Questions During the 
Webinar…..



ICP Europe



ICP and ICP Europe

A critical mismatch has been identified locally and
globally in the energy efficiency (EE) markets
between project promoters and investors.

Relevant financial sector stakeholders and building
owners have identified lack of project
standardization as the main market barrier
supporting this mismatch.

ICP is seeking to bring this STANDARDIZATION to
the market, with a suite of products, implementation
procedures and partners.

Europe.eeperformance.org



Lack of Standardisation = Greater Risk



Help Developers 

deliver more bankable 

projects

Help Investors manage 

risk so they can invest in 

energy efficiency

Help Governments reduce 

programme process and 

costs



ICP Europe Steering Group



ICP Europe Funding

This project has received funding from the European Union’s Horizon 2020 research and innovation programme under 
grant agreement No 649836

The sole responsibility for the content of this presentation lies with the authors. It does not necessarily reflect the opinion 
of the European Union. Neither the EASME nor the European Commission are responsible for any use that may be 

made of the information contained therein.

European Commission 

Horizon 2020 Programme

Private Foundations



ICP Europe Technical Forum



Technical forum - What

Voluntary advisory group that ensures that ICP 
Europe staff produce relevant products and 
services for the European renovation markets. The 
Forum does this through: 

1. Providing market insight and feedback on draft 
products;

2. Providing local, national and European 
knowledge on relevant standards, best practices 
and initiatives, and 

3. Identifying projects and programmes for piloting 
of ICP Europe products and services. 



82 Members
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Technical forum – Process

• Monthly 1.5-2 hour webinars

• Materials distributed before webinars

• Comments during webinars or informally after

• Edits and suggestions for ICP Europe
products will be collected via direct edits to
documents and emails



Technical forum – Participation Benefits

• Members will have the opportunity to shape
ICP Europe products to their needs;

• Among the first market actors to have full
knowledge about the system;

• Participate with a network of other industry
leaders

• Learn about investors and
government programmes that
are adopting ICP tools first



Energy Performance Protocols





BASELINING

• Existing Building 

• Drawings

• Weather File

• Energy Usage

• Energy Rates

• Occupancy

ICP Energy Performance Protocols

SAVINGS

• Model File

• Calibration Data

• Bid Packages

• Certifications

COMMISSION

• Cx Plan

• Cx Authority

• Test Procedures

• Facilities Req.

OPERATIONS

• BMS Points

• Fault Plan

• Maintenance 

Plan

MEASUREME

• M&V Model 

• Regression 

Model

• Adjustments

• Impact

• Baseline 

Adjustments

Cx



ICP Europe Protocols Structure

Large Tertiary

Standard Tertiary

Targeted Tertiary

Large Apartment 
Block

Standard Apartment 
Block

Targeted Apartment 
Block

Project capex > €1m, whole building retrofit

Project capex < €1m, whole building retrofit

Single or limited number of EE measures



Energy Performance Protocol Framework



ICP Europe Product Structure

Protocols do NOT: 

• invent new standards 

• attempt to impose national standards in 
another country

• restrict engineering solutions

• define a set level of energy savings



Energy Performance Protocols 
Components



1. Baseline Development

• 12-36 months of utility data

• Develop 12 month baseline

• Determine end-use energy use

• Collect building asset, operational and 

performance data

• Weather data

• Occupancy data

Baselining provides a reference regarding energy use of a

certain system, allowing for prediction of energy

consumption in diferent utilization contexts, which in turn

allows for energy savings calculations.



2. Savings Calculations – Large (& Standard)

• Energy modeling 

software 

• Modeler credentials

• Supporting model files

• Model calibration

• Model process 

description

• Key metric benchmarks

• ECM model variables

• Individual savings 

results, and packaged 

results

Savings calculations provide utmost relevant information

for project valuation, demanding for the determination and

modelling of the Energy Conservation Measures to be

implemented.



3. Design, Construction and Verification

• Operational performance verification (OPV) Plan

• OPV Effort (targeted commissioning)

• OPV approaches

– inspection, spot measurements, data logging, BAS trends, FPTs

• Training

• Systems manual

Design, Construction and Verification are all crucial

phases , consequently proper procedures and

documentation of these processes is a key element of the

entire ICP structure.



4. Operations, Maintenance & Monitoring

• OM&M plan

• OM&M process

– Inspections, RCx, ongoing Cx, monitoring-based Cx

• OM&M management framework

• Operator’s manual

• OM&M training

The way systems are operated and maintained are key

elements of their energy performance, and only by

having crucial information about these elements we may

guarantee performance.



5. Measurement & Verification

• M&V provider credentials   

• Options A and B: Retrofit Isolation

• Option C: Utility Bill Analysis

• M&V report

Proper Measurement and Verification procedures validate

the reliability and effectiveness of the foreseen energy

savings.



Energy Performance Protocols (EPP)

LTB

• ECM descriptions

• Model Data

• Model Calibration

• Modelling Process Description

• Reporting

STB

• ECM descriptions

• Calculation Data

• Measure Calibration

• Calculation Process Description

• Reporting

Example on Elements section of Savings 

Calculations on the Large Tertiary Buildings 

(LTB) and Standard Tertiary Building (STB) 

protocols:



Energy Performance Protocols (EPP)

ISO 50002 Annex A.3 



Energy Performance Protocols (EPP)

Also addresses…analysis, opportunities identification, 

opportunities evaluation and outputs. 



Project Development Specification (PDS)

This ICP Project Development Specification (PDS) represents a

comprehensive resource designed for project developers, third-party

quality assurance providers, and investors to ensure that projects are

developed in full compliance with the ICP Energy Performance

Protocols.

This document will provide information about the protocol’s

requirements, best practices, quality management tasks, and references

to ensure that all stakeholders are operating from a common set of

requirements and practices.



Baselining
Savings 

Projections

Design, 
Construction, 

Commissioning

Operations, 
Maintenance, 

Monitoring

Measurement & 
Verification 

(M&V)

European and international standards
Tertiary protocols

• IPMVP Volume 1: 2012

• Buildings Performance Institute Europe’s Data Hub for the Energy 

Performance of Buildings (http://www.buildingsdata.eu/)

• EN 16247-2 Energy Audits – Part 2: Buildings

• EN ISO 13790:2008 Energy performance of buildings – Calculation 

of energy use for space heating and cooling 

• ISO 50006:2014 Energy Management Systems – Measuring Energy 

Performance Using Energy Baselines and Energy Performance 

Indicators

• ISO 16346:2013 Energy Performance of Buildings – Assessment of 

Overall Energy Performance

http://www.buildingsdata.eu/


Baselining
Savings 

Projections

Design, 
Construction, 

Commissioning

Operations, 
Maintenance, 

Monitoring

Measurement & 
Verification 

(M&V)

European and international standards
Tertiary protocols

• EN ISO 13790:2008 Energy performance of buildings – Calculation 

of energy use for space heating and cooling

• EN 15265:2007 Energy performance of buildings – Calculation of 

energy needs for space heating and cooling using dynamic methods 

– General criteria and validation procedures

• ISO 50002:2014 Energy audits – Requirements with guidance for 

use

• IPMVP Volume 1: 2012

• ISO 15686-5:2008 Buildings & constructed assets – Service life 

planning - Part 5: Life cycle costing

Large tertiary only 



Baselining
Savings 

Projections

Design, 
Construction, 

Commissioning

Operations, 
Maintenance, 

Monitoring

Measurement & 
Verification 

(M&V)

European and international standards
Tertiary protocols

• EN 16212:2012 Energy Efficiency and Savings Calculation, Top-

down and Bottom-up Methods 

• European Central Bank’s Harmonised Index of Consumer Prices  

(https://www.ecb.europa.eu/stats/prices/hicp/html/index.en.html)

• EN 15459:2007 Energy performance of buildings – Economic 

evaluation procedure for energy systems in buildings

Standard tertiary only 

https://www.ecb.europa.eu/stats/prices/hicp/html/index.en.html


Baselining
Savings 

Projections

Design, 
Construction, 

Commissioning

Operations, 
Maintenance, 

Monitoring

Measurement & 
Verification 

(M&V)

European and international standards
Tertiary protocols

•EN 13460:2009 Maintenance – Documents for 

maintenance



Baselining
Savings 

Projections

Design, 
Construction, 

Commissioning

Operations, 
Maintenance, 

Monitoring

Measurement & 
Verification 

(M&V)

European and international standards
Tertiary protocols

•EN 15331:2011 Criteria for design, management 

and control of maintenance services for 

buildings



Baselining
Savings 

Projections

Design, 
Construction, 

Commissioning

Operations, 
Maintenance, 

Monitoring

Measurement & 
Verification 

(M&V)

European and international standards
Tertiary protocols

• IPMVP Volume 1: 2012

•EN 16247-2 Energy Audits – Part 2: Buildings



Cross protocol MS National resources 
reference document



On MS National Resources

UK example:

Protocol 
stage 

Applicable 
protocols 

Protocol component  European Reference Provision Relevant European reference (where available) 
National equivalent standard: 

tertiary 
National equivalent standard: 

residential 

2
. 
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o
r
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e

q
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e
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n
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All 

Accurate total floor area 
How to calculate total conditioned floor area (e.g. measured 
from inside, outside or middle of walls) 

EN ISO 13790-2008 (Section 3.2.6) 
CIBSE TM47: Operational Ratings 
and Display Energy Certificates 

CIBSE TM47: Operational Ratings 
and Display Energy Certificates 

Occupancy data 

Different occupancy (number of people) times/patterns, 
extended hours behaviour and internal loads. Also includes 
information such as previous energy audits, details on when 
the building was built and refurbished, set points and occupant 
behaviour. 

EN 16247-2 Energy audits buildings - Part 2: Buildings 
(Section 5.3.2) 

CIBSE TM47: Operational Ratings 
and Display Energy Certificates 

CIBSE TM47: Operational Ratings 
and Display Energy Certificates 

Material specifications/inventories 
Detailed checklist of information to collect during a survey 
(e.g. light fitting type, heating system type, controls information 
etc.), including by building type e.g. industrial, multi-family 

EN 16247-2 Energy audits - Part 2: Buildings (Section 5.3.2 and 
Annex D) 

CIBSE Guide F: Energy Efficiency 
in Buildings, Table 18.2 

CIBSE Guide F: Energy Efficiency in 
Buildings, Table 18.2 

All 

Data calendarisation 

How periods are consolidated to the integer years /months 
periods applied.  

ISO 16346:2013 Energy Performance of Buildings – Assessment of 
Overall Energy Performance (section 8.2.2)  

CIBSE TM47: Operational Ratings 
and Display Energy Certificates 

CIBSE TM47: Operational Ratings 
and Display Energy Certificates 

Determine average daily usage during each partial month 
covered, and summing the daily average usage over the 
number of days in the calendar month. 

Baseline regression model 
methodology 

Explains the concept of normalisation (linear regression), and 
provides examples.  

ISO 50006:2014 Energy Management Systems – Measuring Energy 
Performance Using Energy Baselines and Energy Performance 
Indicators methodology (Annex D) 

CIBSE Guide F: Energy Efficiency 
in Buildings (Section 19) 

CIBSE Guide F: Energy Efficiency in 
Buildings (Section 19) 

Accuracy (appropriate goodness of fit 
of energy data to independent 
variables) 

Explains Uncertainty Analysis, including how to calculate CV 
(RMSE). 

IPMVP vol1 2012 
(Appendix B) 

CIBSE Guide F: Energy Efficiency 
in Buildings (Section 19) 

CIBSE Guide F: Energy Efficiency in 
Buildings (Section 19) 

Residential 
and targeted 
only 

Baseline energy use characteristics of 
the equipment 

Summarises how to estimate energy savings based on energy 
use characteristics i.e. load and hours-of-use, and the 
significant of whether components are constant or variable. 

IPMVP vol1 2012 (section 4.7.1) 
CIBSE TM22 - Energy Assessment 
and Reporting Methodology 

CIBSE TM22 - Energy Assessment 
and Reporting Methodology 

All 
Commercial benchmarking of energy 
end use 

Database which can be filtered based on building type and 
country. Outputs total energy consumption data and energy 
end use data (heating, cooling, lighting and total) to give a 
reality check against estimates. 

Buildings Performance Institute Europe’s Data Hub for the Energy 
Performance of Buildings (see http://www.buildingsdata.eu/) 

CIBSE TM46 - Energy Benchmarks CIBSE TM46 - Energy Benchmarks 

 



ICP Europe Technical Research



National Standards Research

europe.eeperformance.org/standards-research



Help Us Identify the 
Right National 

Standards

europe.eeperformance.
org/standards-research

luis.castanheira@eeper
formance.org

mailto:luis.castanheira@eeperformance.org


Next Steps



ICP Europe Protocol Timeline – 2015-16



How can you help:

• Tell us if these drafts fully respond to the needs and 
specificities of your markets – please comment;

http://europe.eeperformance.org/protocols-under-
development.html

• Deploying application on your projects – we are here to 
support you; 

• Help us reaching experts to identify best practices;

http://europe.eeperformance.org/standards-research.html

• Get in touch with us on a one to one basis, through myself 
if you would like to address any particular issue or just to 
discuss ;

luis.castanheira@eeperformance.org

http://europe.eeperformance.org/protocols-under-development.html
http://europe.eeperformance.org/standards-research.html
mailto:luis.castanheira@eeperformance.org


Technical Forum Webpage
europe.eeperformance.org/technical-forum



Technical Forum Resources Webpage
europe.eeperformance.org/technical-resources



Protocols Under Development Webpage
europe.eeperformance.org/protocols-under-development



ICP Europe Ally Network Members



THANK YOU ALL FOR YOUR TIME
AND

WELCOME TO ICP EUROPE TECHNICAL 
FORUM

TOGETHER WE WILL UNLOCK THE 
EUROPEAN EE INVESTMENT MARKET!



If You Have Questions

• Please click the “chat” button at the top of the 
screen, in the Join.me control panel:

• Please address your questions to “@icptechteam”,



Investor Confidence Project Europe

www.EEperformance.org

For More Information:

Panama Bartholomy

ICP Europe Director

panama.bartholomy@eeperformance.org 

Luís Castanheira
ICP Europe Technical Director

luis.castanheira@eeperformance.org


