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Disclaimer:  

Attention: The present versions are still working documents  

The aim of these draft ALDREN Methodology notes is to provide information on how to apply 

the different ALDREN protocols during the pilot phase, to test, consolidate and validate the work 

done on the different tasks, to collect feedback from stakeholders on their utility and 

applicability.  

Therefore, they are made public.  

These drafts will be finalized and updated for roll-out before the end of the ALDREN project.   

Project resume: 

Start: 1 November 2017                                                                                               End: 30 

Avril 2020 

The ALDREN objectives are to achieve higher renovation rates and better renovation quality by 

overcoming market barriers and preparing the ground for investment. 

The excellence of the ALDREN solutions offered are:  

1. a harmonized Energy performance rating based on the European Voluntary Certification 
Scheme (EVCS) verified by measurements to increase comparability, confidence and 
market uptake by standardized solutions (CEN / ISO);  

2. associating low energy renovation with high quality indoor environments to trigger 
renovation and to promote health and comfort; 

3. aligning market recognition of high quality with enhanced building value by financial 
tools and capacity building. Establishing business case for deep renovation to motivate 
private investment.  

These solutions will be integrated in a consistent, common way in a building passport to ensure 

the results and effective financing also in case of step by step renovation. 

The ALDREN coordinate and support actions bring together in ALDREN Alliance the main 

stakeholders involved in building renovation to specify the needs of the non-residential building 

sector and to organize the pilot use of the ALDREN procedure.  

The ALDREN actions are sound and credible. They answer a market request for common 

reliable tools by using the EVCS policy instrument (EPBD Art. 11(9)) and by completing it to 

reach the needed holistic approach for deep renovation.  

The implementation and dissemination of the ALDREN procedure will use existing channels of 

environmental scheme operators for the pilot phase, but also for further dissemination.  

The ALDREN overarching outcome will be the infrastructure to enable market transformation by 

deep renovation driven by the business case and able to directly support the EU policies (EED, 

EPBD). 
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2 
 

Project duration: 2017.11.01 – 2020.04.30 

Grant Agreement number: 754159                                                                                              

Coordinated and Support Project 

WP: WP2 

Deliverable: D2.3 

Partner: CSTB 

Submission Date: 30.04.2019 

Dissemination Level: https://sts.ait.dtu.dk 

ALDREN Website: www.aldren.eu 

 

Authors                                                                                       

Robert COHEN (VERCO)  

Greg WARING (VERCO) 

Saadia ANSARI (VERCO) 

Revision History 

Date Version Author/Revision by Comments 

18 April 2019 
Version 

1.0 

Verco / Greg Waring, Robert 

Cohen, Saadia Ansari 
First draft version 

24 April 2019  

CSTB / Olivier Greslou, 

Rofaïda Lahrech, Simon 

Ligier 

Review 

29 April 2019 
Version 

1.1 

Verco / Greg Waring, Robert 

Cohen, Saadia Ansari 

Amendment in response to CSTB 

review 

30 April 2019 
Version 

1.2 

Verco / Greg Waring, Robert 

Cohen, Saadia Ansari 
Revisions to report format only 

Disclaimer: The information in this document is provided as is and no guarantee or warranty is given that 

the information is fit for any particular purpose. The user thereof uses the information at its sole risk and 

liability. The document reflects only the author’s views and the Agency is not responsible for any use that 

may be made of the information contained therein.  

Acknowledgements: The ALDREN Consortium would like to acknowledge the financial support of the 

European Commission under the H2020 programme. This project has received funding from the European 

Union’s Horizon 2020 research and innovation programme under grant agreement No 754159. 

 

© Copyright 2017 ALDREN  

 
This document may not be copied, reproduced, or modified in whole or in part for any purpose without 

written permission from the ALDREN Consortium. In addition to such written permission to copy, 

reproduce, or modify this document in whole or part, an acknowledgement of the authors of the document 

and all applicable portions of the copyright notice must be clearly referenced. 

All rights reserved. 



3 
 

 

Contents 
Contents ........................................................................................................................................ 3 

Table Index .................................................................................................................................... 4 

Figure Index ................................................................................................................................... 4 

Executive summary ....................................................................................................................... 5 

1. Executive Summary........................................................................................................... 6 

2. Recall of Grant Agreement: how this has been fulfilled .................................................... 8 

2.1. Recall of Grant Agreement ........................................................................................ 8 

2.2. Task 2.3.1 .................................................................................................................. 9 

2.3. Task 2.3.2 .................................................................................................................. 9 

2.4. Task 2.3.3 ................................................................................................................ 11 

Aims & objectives of Task 2.3 ..................................................................................................... 18 

3. Aims & Objectives of Task 2.3 ........................................................................................ 19 

3.1. Background to ALDREN’s objectives ...................................................................... 19 

3.2. Recognising the gap between calculated and actual energy performance ............. 19 

3.3. Overview of the ALDREN protocol for addressing the energy performance gap ... 21 

3.4. Integration of ALDREN protocol activities in the design & construction process .... 22 

3.5. Performance Verification Protocol ........................................................................... 23 

3.6. Protocol tracking tool (PTT) ..................................................................................... 23 

3.7. Performance Verification Tool (PVT) ....................................................................... 23 

Summary of protocol steps .......................................................................................................... 18 

4. Summary of protocol steps .............................................................................................. 19 

Anticipated changes before Project close ................................................................................... 20 

5. Anticipated changes to this methodology before Project close ....................................... 21 

5.1. Task 2.3.1 ................................................................................................................ 21 

5.2. Task 2.3.2 ................................................................................................................ 21 

5.3. Task 2.3.3 ................................................................................................................ 21 

Outcomes of Task 2.3 ................................................................................................................. 23 

6. Outcomes of Task 2.3 ..................................................................................................... 24 

6.1. Overall outcome ...................................................................................................... 24 

6.2. Benefits of the ALDREN approach .......................................................................... 24 

Annexes to this Document .......................................................................................................... 25 

7. List of Annexes ................................................................................................................ 26 

 



4 
 

Table Index 
 

Table 1. Task 2.3.1 response to GA requirements ....................................................................... 9 

Table 2. Task 2.3.2 response to GA requirements ..................................................................... 10 

Table 3. Task 2.3.3 response to GA requirements ..................................................................... 12 

Table 4: Alignment between ALDREN and RIBA stages ............................................................ 22 

Table 5: ALDREN Protocol task summary .................................................................................. 19 

Table 6: Details of Annexes ........................................................................................................ 26 

Figure Index 
 

Figure 1: Rated commercial office floor area and improvement in stock average base building 

energy rating from 2006 to 2016 [Source: NABERS, OEH] ........................................................ 20 

Figure 2: Measured whole building energy intensity does not correlate with EPC grade ........... 21 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

5 
 

 

 

 

Executive summary 
 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 



6 
 

1. Executive Summary 
 

The ALDREN Project
1
 aims to establish the business case for deep renovation. The 30 month 

programme which started in November 2017 intends to encourage investment and accelerate 

the movement towards a nearly zero energy non-residential building stock across the EU, as 

targeted by 2050 to meet Paris Agreement commitments. The back-bone of ALDREN is the 

European common Voluntary Certificate (2) (EVC) which will be used will be used to rate the 

energy performance of the building before renovation based on a harmonized EU calculation 

framework and to define deep renovation objectives. This document presents the processes 

and tools proposed to help close the gap between calculated and measured energy 

performance (EP) for the building before renovation and along the deep renovation process . 

There are three key components: 

 

1. A framework allowing measured (operational) performance to be compared with 

predicted (design) performance across all the countries in the ALDREN consortium using a 

harmonised approach and common language fed by a glossary of terms.  

2. A “design for measurability” protocol that sets out and tracks the actions required during 

the deep renovation process, to ensure that performance predictions are as realistic as 

possible, that the construction and commissioning process is true to the design intent, and 

allowing the predicted performance to be verified through measurements. 

3. A performance verification tool, which allows the predicted performance in the EVC and 

actual (measured) performance to be compared at different levels of granularity. 

 

The ALDREN methodology  and tools presented in this document set out how nearly zero 

energy performance targets can become measured outcomes, where driven by client leadership 

and wider team buy-in, and using the power of advanced simulation of HVAC systems, or other 

advanced design and verification tools, to optimise design and ensure operation is aligned with 

the design intent. 

                                                      
1
 ALDREN (ALliance for Deep RENovation in buildings) https://aldren.eu/ 
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2. Recall of Grant Agreement: how this has been fulfilled     

2.1. Recall of Grant Agreement 

The contents of the Grant Agreement are presented below. Verco’s response to how each task 

has been delivered to date, and any remaining tasks to complete by the close of the project, 

have been set out sections 2.2, 2.3 and 2.4 of this document. 

Task 2.3.1 Establish harmonised multi-national framework 

Description of work 

This subtask will consolidate a common language (for each country in the ALDREN consortium) 

for the joining up of calculated performance with measured performance. This will include 

definition of all energy end-use categories in offices and hotels which are subject to the EVC 

asset rating calculation and the other parameters which determine a verified rating e.g. useful 

floor area, hours of use, intensity of use, annual weather conditions. The objective is to ensure a 

harmonised approach in different countries for the definition of input and output parameters for 

predictions and measurements. 

• The core tool will be proposed by Verco in English, as an adaptation of a previous 

development; 

• Each partner will provide translation of all terms into their local language. 

Task 2.3.2 Develop a design for testability protocol 

Description of work 

This task will create a protocol to be applied during the four critical stages of a deep renovation 

(specifically for offices and hotels) to ensure predicted performance can be verified by 

measurements: 

• Design: ensure coherence between simulation model, control strategy, sub-meter plan, 

predicted energy budgets for sub-systems and each sub-meter and the EVC EP level 

• Construction: ensure coherence with design intent; revise energy budgets and EVC EP level 

• Commissioning and early occupation: confirm sub-meters and controls are installed and 

implemented as intended 

• Operation: monitor measured energy use against energy budgets for each sub-meter. 

Role of participants 

• The protocol will be developed and written by Verco, supported by POLIMI; 

• Other partners will review 

Task 2.3.3 Develop Performance Verification tool 

Description of work 

This task will develop a Performance Verification Excel tool with four key stages: 

• Tool will record outputs from simulation model predicting absolute energy performance for 

sub-systems and each sub-meter under standard conditions 

• After occupation, tool will record differences between actual and standard operating conditions 

(intensity of use, hours of use, weather) and outputs from ‘calibrated’ simulation model 

predicting absolute energy performance for subsystems and each sub-meter under actual 

conditions 
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• Tool will track actual metered energy use against budget for sub-systems and each sub-meter 

on a monthly basis, noting significant deviations 

• Tool will use mix of measured and predicted monthly data for past and future performance 

respectively to track anual EP level and compare predicted and measured EP level each month. 

Role of participants 

• The core tool will be developed and adapted by Verco; partners involved in at least 3 pilot 

studies (depending on the stage of building renovation). 

• IVE has broad experience in this field, due to participation in projects such as EPISCOPE 

• (Task 3.1) will use the tool to track their progress at least on 3 pilot cases (depending on the 

stage of building renovation). 

2.2. Task 2.3.1 

There are two key elements of this task.  

The first is to define the terms required in order to understand and present the parameters 

associated with the designed and measured performance of buildings. 

The second is to undertake translation of these terms through the ALDREN partners. This 

allows translation of the Performance Verification Tool (PVT, produced in Task 2.3.3) in each 

partner language. 

In order to avoid excessive re-working of the PVT tool’s structure if changes are made during 

the pilot phase of the Project, the ALDREN partners agreed that the translation phase of the 

Project should be undertaken close to the end of the Project, once the PVT tool has been tested 

by the partners in English. 

Verco’s response to the two key elements of the deliverables is presented in the table below. 

Key GA task Work completed Comments 

Development of Core tool in 

English 

The Performance Verification 

Tool (PVT), appended as  

Annex 1 contains the terms 

required for describing the 

actual and measured 

performance of buildings.  

The PVT will be tested in 

English during the pilot 

phase. Following any 

necessary amendments, all 

terms in the tool will be 

extracted into a single 

document for translation. 

Tranlsation by partners 

The translation step of this 

task will be completed 

towards the end of the pilot 

phase of the ALDREN Project 

and included in the final 

release of this deliverable at 

Project close. 

This timescale was agreed  in 

the Project roadmap, finalised 

in January 2018 at the start of 

the project. 

Table 1. Task 2.3.1 response to GA requirements 

2.3. Task 2.3.2 

This task requires the development and documentation of a protocol, setting out the actions a 

project team should take in order to validate the performance of the renovated building and 

ensure this performance is in keeping with the design intent. This protocol is appended to this 

document as an annex, and accompanied by a tracker tool, produced in Microsoft Excel 

fornmat, to aid project teams in tracking their progress against each action. 
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The protocol stages are set out in detail in Annex 1 of this document. How they address the 

requirements of the GA is summarised below. 

Key GA task Work completed Comments 

This task will create a 

protocol to be applied during 

the four critical stages of a 

deep renovation (specifically 

for offices and hotels) to 

ensure predicted performance 

can be verified by 

measurements 

The ALDREN team 

developed a revised set of 

five Project stages, with 

reference to the 7 stage RIBA 

plan of work, and each 

protocol task is assigned to 

one of these stages.  

This work is complete and 

included as an annex to this 

document. Some revisions 

may be made in response to 

feedback during the pilot 

phase of the Project.  

• Design: ensure coherence 

between simulation model, 

control strategy, sub-meter 

plan, predicted energy 

budgets for sub-systems and 

each sub-meter and the EVC 

EP level 

The tasks 0 to 9 in the 

protocol set out the actions 

required in order to deliver 

this element of the protocol. 

Complete 

• Construction: ensure 

coherence with design intent; 

revise energy budgets and 

EVC EP level 

Tasks 10 to 12 in the protocol 

set out the tasks required 

across these two stages. The 

ALDREN stage name 

spanning these Project 

stages is “Works” 

Tasks 11 and 12 ensure 

coherence of constructed 

building with design intent. 

Task 10 requires the update 

of the Description of 

Operation to ensure the 

design intent is clearly stated 

at this stage, 

Complete • Commissioning and early 

occupation: confirm sub-

meters and controls are 

installed and implemented as 

intended 

• Operation: monitor 

measured energy use against 

energy budgets for each sub-

meter 

Tasks 14 to 17 in the protocol 

set out the tasks required at 

this stage (denoted “In-use” in 

the ALDREN Project stages 

Task 14 & 17 collect & 

compare measured energy 

use at sub-system level 

against energy budgets 

Task 16 amends the energy 

budget to reflect the actual 

conditions of use for the 

building. 

Complete 

Table 2. Task 2.3.2 response to GA requirements 
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2.4. Task 2.3.3 

Verco’s response to the two key elements of the deliverable is presented in the table below. 

Key GA task Work completed Comments/deviations from GA 

• Tool will record 

outputs from 

simulation model 

predicting absolute 

energy performance 

for sub-systems and 

each sub-meter under 

standard conditions 

Data entry fields are provided 

in the PVT tool at each 

ALDREN stage, for 

simulation model outputs for 

each sub-system in the EVC 

calculation. Fields are also 

provided to record predicted 

energy use for sub-systems 

not in the EVC calculation. 

This is done in case the user 

of the tool wishes to produce 

a comparison of the 

predicted and measured total 

energy use of the building. 

The PVT tool collects sub-meter data 

aggregated to sub-system level rather 

than the data for individual sub-meters 

where a sub-system has more than one 

sub-meter, for the following reasons 

• The ALDREN protocol requires 

that EVC energy end uses are 

directly metered; offline 

aggregation of multiple sub-

meters for any specific energy 

end use to a total for the end 

use should therefore be 

straighforward 

• Modern large commercial office 

and hotel buildings often have 

hundreds of sub-meters, so 

aggregating the data to totals 

per end use ‘offline’ is a more 

practical approach for a data 

collection analysis framework 

NB Only advanced simulation tools are 

equipped with sub-meter level data 

output. Therefore, projects taking the 

QUANTUM route to compliance would 

utilise sub-system level outputs from 

the software only. 

• After occupation, tool 

will record differences 

between actual and 

standard operating 

conditions (intensity of 

use, hours of use, 

weather) and outputs 

from ‘calibrated’ 

simulation model 

predicting absolute 

energy performance 

for subsystems and 

each sub-meter under 

actual conditions 

Tables are provided at 

Decision and In-use stage for 

entry of occupancy and 

weather data into the PVT 

tool. 

The simulation  outputs from 

the EVC and advanced 

simulation under actual 

conditions are presented in 

the results sheets of the 

PVT. 

Complete (see above for explanation 

for tracking at end-use level) 
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Key GA task Work completed Comments/deviations from GA 

• Tool will track actual 

metered energy use 

against budget for sub-

systems and each 

sub-meter on a 

monthly basis, noting 

significant deviations 

 

The simulation  outputs 

under standard and actual 

conditions are presented in 

the results sheets of the PVT 

tool, at 3 resolutions:  

1. total (annual) 

consumption 

2. end use level 

consumption 

(annual) 

3. end use level 

consumption 

(monthly) 

Items 1 and 2 present 

deviations between the EVC 

simulation and measured 

data , showing absolute 

variance as a % value, and 

an indicator of the fit between 

measured data and the 

simulated data at a monthly 

resolution.and measured 

data  

Item 3 is presented in detail 

based on advanced 

simulation data, as 

sophisticated modelling is 

required in order to justify 

analysis at this resolution.  

Complete (see above for explanation 

for tracking at end-use level) 

• Tool will use mix of 

measured and 

predicted monthly data 

for past and future 

performance 

respectively to track 

anual EP level and 

compare predicted and 

measured EP level 

each month. 

Use of predicted monthly 

data is described in the 

protocol, and this data can 

be input at the Works stage 

in the In-use sheet and 

overwritten month-on-month 

by the tool user. 

Complete 

Table 3. Task 2.3.3 response to GA requirements 
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3. Aims & Objectives of Task 2.3 

The content in this section of this methodology note is repeated in the appended protocol 

document, as it forms necessary background for future users of the ALDREN protocol. 

3.1. Background to ALDREN’s objectives 

Around two thirds of existing buildings in the EU are expected to be still in use in 2050
2
 (only 30 

years from today). Many commentators assess that the EU’s contribution towards the goals of 

the Paris Agreement can only be achieved if the energy demand from most of these buildings is 

drastically reduced by deep renovations.  

The latest assessments of the IPCC
3
 indicate that global emissions arising from the combustión 

of fossil fuels need to be net zero by 2050. The implication is the EU should be planning for a 

position in 2050 when overall net annual energy demands will be in balance with the total 

annual zero carbon energy supplies available
4
. With it being likely that there will be limits to the 

maximum amount of zero carbon energy available across the EU in 2050, it becomes 

necessary today to allocate the expected capacity of these supplies across the EU economy 

and set whole building net operational energy intensity targets (kWh/m
2
/year) for different 

building types, according to their need. This can then indicate the net operational energy 

reduction trajectory every building must aim for if the zero carbon ambition is to be achieved.  

Recital 16 of the Energy Efficiency Directive (EED 2012/27/EU) defines ‘deep renovations’ in a 

very broad way, as “renovations which lead to a refurbishment that reduces both the delivered 

and the final energy consumption of a building by a significant percentage compared with the 

pre-renovation levels leading to a very high [efficient] energy performance”. EuroACE believes 

that only around 15% of current building renovations incorporate any energy efficiency 

improvements, let alone a deep renovation
5
. 

The aim of ALDREN is to establish the business case for deep renovation in non-residential 

buildings with a focus on offices and hotels. The 30 month programme which started in 

November 2017 intends to encourage investment and accelerate the movement towards a 

‘nearly zero energy’ non-residential building stock across the EU, consistent with the EED, the 

Paris Agreement commitments and the IPCC’s recommended net zero carbon target by 2050. 

A key attribute of the approach to be adopted by ALDREN is the idea of energy performance 

verification. This means that the energy performance intended (i.e. claimed and predicted) at 

the design stage of a deep renovation will be verified by measurements during the first year of 

full occupancy. This protocol identifies the necessary actions across the five critical stages of a 

deep renovation (decision, design, construction, commissioning and early operation) to ensure 

that performance outcomes do achieve the design intent. 

3.2. Recognising the gap between calculated and actual energy performance 

ALDREN addresses the operational energy performance of commercial office buildings and 

hotels subject to deep renovation. It focuses on the energy used for whole building heating, 

ventilation and air-conditioning (HVAC) but also hot water and lighting (all these collectively 

known as “regulated loads” and part of the EVC calculation). When a building undergoes a deep 

renovation, the operational energy performance for regulated loads can largely be secured by 

the developer with support from supply side stakeholders (designers and contractors and 

building and facilities managers). Because the operational performance of regulated loads 

represents the intrinsic energy efficiency of the property asset, it is also a metric of interest to 

investors targeting lower carbon office and hotel buildings for their portfolios and, notably, to 

potential tenants seeking to occupy or operate an efficient building.  

                                                      
2
 European Parliament Energy efficiency of buildings A nearly zero energy future? May 2016 

3
 https://www.ipcc.ch/sr15/  

4
 As proposed by the Dutch GBC in NL: https://parisproof.nl/wat-is-je-energieverbruik. 

5
 Adrian Joyce, Secretary General, EuroACE, presentation to ALDREN partners meeting, 

Brussels, 10 April 2018 
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Evidence from the Australian commercial office market shows a focus on performance 

outcomes, supported by a scheme to measure, rate and disclose the operational energy 

efficiency of the regulated loads (NABERS
6
), has been transformational in improving the energy 

performance of existing commercial real estate assets in the market. Over the ten year period 

from 2006 to 2016, the average NABERS rating (on a consumer-friendly 1 to 6 star scale
7
) has 

improved from 2.7 to 4.2 stars, representing a 41% reduction in energy intensity for the whole of 

the rated stock, which climbed to 16 million m
2
 of commercial office floor space, around 75% of 

the overall market for tenancies over 2,000 m
2
 (see Figure 1). 

 

 

Figure 1: Rated commercial office floor area and improvement in stock average base building 

energy rating from 2006 to 2016 [Source: NABERS, OEH] 

 

The NABERS base building energy rating has become a KPI influencing investment decisions 

for existing and new buildings, sales and purchases, largely because it is perceived as a 

surrogate marker of building quality: a building with a better rating is a building that is 

demonstrably better designed, better constructed, better commissioned and better operated and 

maintained. Buildings with better ratings on average enjoy lower vacancy rates, increased rents 

and enhanced asset values
8
.  

Given these financial impacts of energy performance on their core business, developers for 

deep renovations of commercial office buildings in Australia signed up to ‘Commitment 

Agreements’, a process which involves a target energy performance outcome being specified 

from the very beginning of the renovation process, a relentless focus on energy performance 

throughout the design, construction and early operation phases and a commitment to verify the 

base building operational energy performance after a year of full occupation. Commitment 

                                                      
6
 National Australian Built Environment Rating System 

7
 The scale has eleven points, with half stars between the whole stars, and official ratings are rounded 

down to the nearest half star. The scale was calibrated in 1999 to place average performance then at 2.5 
stars on what was a 5 star scale. In 2011, a 6 stars level was added, defined as half-way from 5 stars to 
net zero. The market is informed that the plain English meaning of each Star level is: 1=Poor, 2=Below 
average, 3=Average, 4=Good, 5=Excellent, 6=Market leading. 
8
 http://cbd.gov.au/sites/prod.cbd/files/NABERS-energy-office-market-analysis-june-2013.pdf  
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Agreements were conceived to ensure new and renovated offices could operate at their target 

energy performance levels, compete with rated existing buildings using the same metric and 

empower occupiers to sign up to pre-lets for space with the in-use energy performance and cost 

of occupancy they want.  

The current approach in the EU to securing the energy efficiency of offices and hotels subject to 

deep renovation contrasts starkly with Australia’s: buildings are required to meet only theoretical 

energy performance targets. As a result, designers’ energy conservation endeavours focus on 

design and technology that improve predicted building performance, rather than directly 

measureable improvements in actual performance: a ‘design for compliance’ culture prevails.  

A direct consequence is the existence of a well-documented and large ‘Performance Gap’
9
 

10
. 

The empirical evidence shown in Figure 2 illustrates the extent to which there is no correlation 

between a building’s energy intensity (as measured by the utility meters) and its Energy 

Performance Certificate (EPC) grade. This has resulted in the market distrusting the EPC as an 

indicator of energy efficiency. 

 

Figure 2: Measured whole building energy intensity does not correlate with EPC grade 

3.3. Overview of the ALDREN protocol for addressing the energy performance gap  

Design Stage:  

• Set and contractually formalise a measurable performance outcome: this increases the 

level of scrutiny given to building services design throughout the entire delivery of 

the project and by the whole supply chain. Focus the target on the energy used for 

the regulated loads to ensure accountability for energy performance.  

• Where possible, start with a detailed simulation model of the existing building and 

calibrate its predictions of energy performance by comparison with measured data 

• Agree list of building improvements (fabric, plant, controls) and assess them using the 

calibrated model 

• Ensure coherence between the simulation model, control strategy, sub-meter plan, 

predicted energy budgets for sub-systems and each sub-meter and the EVC target 

EP level 

                                                      
9
 http://www.greenconstructionboard.org/index.php/performancegap 

10
 https://www.ukgbc.org/wp-content/uploads/2017/09/UK-GBC-Task-Group-Report-Delivering-Building-

Performance.pdf 
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Construction (works): 

• Ensure coherence of the as-built renovation with design intent and simulation model 

• Ensure target EVC EP level is not undermined by any changes to design 

Commissioning and early occupation:  

• Align the description of operations with the as-constructed building and its HVAC 

systems and their controls.  

• Confirm sub-meters are installed, implemented and operate according to the verification 

plan  

• Fine tune the BMS controls to align with the description of operations. If using advanced 

simulation, the description of operations should also align with the control strategy 

built into the model (digital twin). If following the QUANTUM approach, deploy the 

QUANTUM performance test bench to verify alignment of HVAC controls with 

design intent (articulated in the description of operations).  

Operation:  

• Monitor monthly measured energy use against energy budgets for each sub-meter, as 

predicted by the advanced simulation.  If following the QUANTUM approach, set 

sub-system budgets using the EVC calculation under actual conditions. Identify 

explanations for deviations from design intent and take remedial actions where 

appropriate. 

3.4. Integration of ALDREN protocol activities in the design & construction process 

In order to achieve the aims of the ALDREN Verified Energy Perfomance Protocol, it is essential 

that all stakeholders are aware of, and commit to, their contributions to each task throughout the 

design, construction and operation of the building.  

Embedding the ALDREN tasks in the design process from the concept stage, and obtaining 

commitment from stakeholders at the outset of the project is the first step towards this goal. 

Table below sets out the relationship between the stages of the ALDREN protocol and the RIBA 

(Royal Institute of British Architects) Plan of Work. 

 

RIBA stage 
# RIBA Plan of Work stage ALDREN master stage 

0 Strategic Definition 
Decision (set requirements) 

1 Preparation and Brief 

2 Concept Design 
Develop Design 

3 Developed Design 

4 Technical Design Detailed design 

5 Construction 
Works 

6 Handover and Close Out 

7 In Use In use 

Table 4: Alignment between ALDREN and RIBA stages 

 

The ALDREN Verified Energy Perfomance Protocol seeks to integrate existing industry best 

practices in building design, commissioning and performance verification. Throughout this 

document, references to existing published materials are provided where these provide 

additional insight and detail that may assist design teams when implementing the protocol 

stages.  
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In recognition of the cost restrictions that apply to any construction project, the ALDREN 

Verified Energy Perfomance protocol offers stakeholders options to customise the process to 

their needs. These are: 

A. A choice between two methodological approaches:  

1. The first adopts advanced building simulation techniques commonly used in 

Australia to predict the performance of the building accurately and support 

verification in operation. This approach is especially suited to larger prime office 

buildings, and is being introduced in the UK through the Design for 

Performance initiative
11

. 

2. The second route adopts the process developed in the European Commission 

funded project QUANTUM
12

. This project has developed a structured approach 

to specifying a building’s description of operations during the design stage, and 

embedding robust checks in the commissioning process to ensure that this has 

been delivered. 

B. Mandatory and optional elements. 

a. Mandatory elements of the procedure must be completed in order to meet the 

requirements of the ALDREN Verified energy performance protocol 

b. Optional elements are highly reccomended activities which will help to reduce 

the variation between the building’s predicted and actual performance. 

When considering the route to ALDREN compliance a project should take, it should be 

noted that while the costs of the Advanced Simulation route can be significant, the model 

that is produced is a very powerful design tool.  

The cost of Advanced Sumulation is variable depending on building size, usage and 

building complexity. The investment should be considered against  the difference between a 

“typical” new building and one that meets a good standard through implementation of the 

process. In the UK, for a new build office, that difference would equate to approximately  

60kWh/m
2
 per year of electricity use. For a building of 10,000m

2
 floor area the expected 

annual cost saving would be £60,000
13

, every year. Thus the annual reductions in energy 

use justify the cost of the process (which could be £20,000-£100,000 in the UK cost 

depending on the building size and complexity). A 1 year return on investment during the in-

use stage of the building would be a reasonable expectation. In many cases the outputs of 

the advanced simulation also permits plant sizing to be reduced which results in a further 

capital cost saving for the building during the construction phase. 

3.5. Performance Verification Protocol 

The Performance Verification protocol is provided as a stand-alone annex to this document. 

This allows the protocol to be used directly in the application of the ALDREN procedure.   

3.6. Protocol tracking tool (PTT) 

As an accompaniment to this document, a protocol tracking tool (PTT) is provided in Microsoft 

Excel ® format. The PTT workbook sets out a summary of the tasks included in each stage of 

the protocol and enables Project managers to document how they have undertaken and 

completed each task, thereby providing a check list and audit trail.  

3.7. Performance Verification Tool (PVT) 

Certain stages of the protocol generate data (e.g. floor area, energy consumption) which should 

be entered into the ALDREN Performance Verification Tool (referred to hereafter as the PVT). 

                                                      
11

 http://www.betterbuildingspartnership.co.uk/pioneering-developers-adopt-radical-approach-
energy-performance  
12

 https://www.quantum-project.eu/about-us/  
13

 Based on an electricity price of 10 pence per kWh, typical in 2018. 
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This Microsoft Excel ® tool collects predicted and measured energy performance data and 

collates it at different levels of granularity for the building Passport across the various retrofit 

stages and allows the user to track the building’s energy performance after the retrofit against 

the performance targets set at inception. Outputs from the tool may also help the design team to 

identify and rectify problems with the buidling’s operation in the early stages of occupation.  

Where data should be entered into the tool, this is identified in the relevant protocol stages 

detailed in the next sections.  
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Summary of protocol steps 
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4. Summary of protocol steps 
 

The table below lists the tasks included in the ALDREN protocol, split according to the ALDREN 

master stage. Full details of each task are presented in the protocol annex. 

Master stage 
Task 
# 

Mandatory / 
Optional? 

ALDREN Protocol task 

Decision (Set 
Requirements)  

0 Mandatory 
Obtain commitment from stakeholders to participate 
in ALDRENprocess  

1 Mandatory 
Building simulation: asset rating and predicted 
energy use under actual conditions (LENS A, B)  

2 Optional Energy audit of existing building (LENS C)  

Develop Design  

3 Mandatory 
Calibration of model for existing building to match 
measured performance 

4 Mandatory 
Agree list of building improvements (fabric, plant, 
controls)  

5 Mandatory 
Calculation at Design Stage of asset rating for 
renovated building under standard conditions 
(LENS D)  

6a  

Choose either/ 
both 6a or 6b 

Dynamic modelling to simulate design of building 
and HVAC system (LENS D)  

6b  

Choose either/ 
both 6a or 6b 

Agree data points to be tested by QUANTUM 
performance test bench and ensure measurability 
(creation of DesOps)  

7 Mandatory 
Set base building operational performance target 
for building and include in contractual 
documentation  

8 Mandatory 
Independent design review to confirm design and 
modelling are robust (or review efficiency of 
QUANTUM proposals)  

Detailed Design  

9a  

Choose either / 
both 9a or 9b 

Final design including validation plan (meter layout 
and targets) and preliminary DesOps  

9b  

Choose either / 
both 9a or 9b 

Design application of QUANTUM testbench  

Works 

10  Mandatory Revision of DesOps during construction phase  

11  Mandatory Defend rating against value engineering  

12a  

Choose either / 
both 12a or 12b 

Handover, commissioning and early operation 
intensive fine tuning – DesOps finalised  

12b  

Choose either / 
both 12a or 12b 

Handover, commissioning and application of 
QUANTUM testbench – DesOps finalised  

13  Mandatory 
Calculation after completion of asset rating for 
renovated building under standard conditions 
(LENS E)  

In use  

14  Mandatory 
Track metered performance against predicted 
performance under actual conditions  

15  Mandatory Diagnose and implement improvements (LENS G) 

16a  

Choose either / 
both 12a or 12b 

Advanced simulation of predicted performance after 
year of operation under actual conditions (LENS F)  

16b  

Choose either / 
both 12a or 12b 

Prediction of energy performance after year of 
operation under actual conditions (QUANTUM 
route)  

17  Mandatory 
Compare measured energy against calculations at 
various resolutions((LENS F vs LENS G)  

Table 5: ALDREN Protocol task summary 
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Anticipated changes before Project close 
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5. Anticipated changes to this methodology before Project close 

5.1. Task 2.3.1 

In order to deliver the scope of works set out in the GA for task 2.3.1 the following actions will 

be taken during months 19-28 of the project: 

• Simplification of the headings & text in the Performance Verification Tool into a list of 

the necessary words/terms and definitions of terms for translation by partners 

• Translation by partners 

5.2. Task 2.3.2 

While no material changes are expected to the fundamental tasks or activities required in the 

protocol presented here, some amendments to the guidance and supporting information are 

expected in response to feedback from the pilot process of the ALDREN project. 

5.3. Task 2.3.3 

While no material changes are expected to the fundamental functionalities of the performance 

Verification Tool, feedback from the pilot process will be taken into account in the final version. 

Furthermore, the necessary architecture for the translation function of the tool to operate (using 

the translations from task 2.3.1) will be introduced to the PVT during the later stages of the pilot 

phase, once initial feedback on the English version has been taken into consideration. This 

avoids excessive rework and minimises the burden on ALDREN partners by ensuring that only 

a single translation process is required.  
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Outcomes of Task 2.3 
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6. Outcomes of Task 2.3 

6.1. Overall outcome 

The ALDREN methodology  and tools presented in this document set out how nearly zero 

energy performance targets can become measured outcomes, where driven by client leadership 

and wider team buy-in, and using the power of advanced simulation of HVAC systems, or other 

advanced design and verification tools, to optimise design and ensure operation is aligned with 

the design intent. 

 

6.2. Benefits of the ALDREN approach 

The ALDREN methodology offers extensive benefits and additional insights at all stages of the 

design, construction and operation of a building. It has been specifically designed to address 

the known shortcomings of the predominant approach to the design and delivery of deep 

renovation building projects in the EU.   

1. Setting a target for operational performance at early design stage, and incorporating this 

into contractual documents, ensures that all stakeholders bear the responsibility for the 

building’s performance in-use. This also sets out a clear view of what needs to be 

metered discretely in order to verify the actual energy performance of the renovated 

building. 

2. By shifting the focus of the design process away from compliance calculations and onto 

measured performance, the performance gap is made clear to the design team. Any 

deviations from design intent are quantified and will be investigated, generating 

valuable insights for future projects. 

3. Embedding the advanced simulation approach into the ALDREN methodology drives 

development of these skills within the EU, unlocking the potential for accurate 

predictions of in-use performance of buildings, and allowing design teams to realise the 

full potential of simulation as a design tool.  

4. The additional focus on the description of operations throughout the design, 

construction, commissioning and early operation stages tackles one of the most 

common failure points in the delivery of building projects – the failure to ensure that the 

design intent is defined in sufficient detail and understood by the commissioning 

engineers and the building users.  

5. By including the measured performance of the building in the EVC+ the real world 

perfomance of the building is visible to the owners, operators and occupants of the 

building and allows a direct comparison of the true environmental impact of one building 

against another. 

By following the tasks set out in this methodology, the end result will be a better quality building, 

with proven energy performance and an evidence pack demonstrating how best practice design 

principles have been applied to deliver a building that delivers a comfortable, productive 

environment as efficiently as possible. 
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7. List of Annexes 
 

The three annexes appended to this document are detailed in the table below: 

Annnex 

no. 
Annex File name and type Description 

1 

ALDREN 

Performance 

Verification 

Protocol 

ALDREN Performance 

Verification Protocol 

v1.5.pdf 

PDF document 

This document details the performance 

verification protocol and introduces the two 

annexes provided as tools in Microsoft Excel 

format 

2 

ALDREN 

Protocol 

Tracking 

Tool 

ALDREN Verification 

Protocol Tracking Tool 

v1.5.xlsx 

Microsoft Excel 

workbook 

This tool allows the tracking and recording of 

actions taken at each stage of the ALDREN 

performance verification protocol. 

3 

ALDREN 

Performance 

Verification 

Tool 

ALDREN Performance 

Verification Tool 

v3.0.xlsx 

Microsoft Excel 

workbook 

This tool is used to record and analyse 

performance data from each stage of the 

ALDREN protocol. 

 Table 6: Details of Annexes 
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