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Integrated control systems and 
methodologies to monitor and 
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the level of buildings and blocks of 
buildings  EeB-07 -2015  
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Energy  IN  TIME  

Anna Perehinec  anna.perehinec@engie.com  PERFORMER 

TRIBUTE  

Å ENERGY IN TIME :  Simulation based control for Energy Efficiency operation and 
maintenance  

Å PERFORMER:  Portable, Exhaustive, Reliable, Flexible and Optimized approach 
to Monitoring and Evaluation of building energy performance  

Å TRIBUTE:  Take the energy bill back to the promised building performance  

mailto:anna.perehinec@engie.com


Energy In Timeôs objectives  

 

 

EIT will develop a Smart Energy Simulation Based Control method to 
reduce the energy consumption in the operational stage  of existing non -
residential buildings. New techniques will be developed based on the prediction of 
indoor comfort conditions and user behaviour  performance to improve the 
Lifetime and Efficiency of Energy Equipment and Installations through 
continuous commissioning  and predictive maintenance , while centralizing 
the remote control of different buildings in a single automated process.   

 



EITôs methodology  

 

 

ÅMedium - long term 
decisions support tool:  
trend analysis by data mining  
techniques implemented in a 
user - friendly tool.  

ÅAdvanced Simulation 
models:  continuously updated  
virtual representations of the 
building behaviour ,.  

ÅSimulation Based Control:  
of the building energy 
performance, selfadaptable  to 
the building -userôs actual 
conditions.  

ÅContinuous Commissioning:  
a new method combining 
advanced monitoring, fault 
detection, diagnosis and 
adaptive tools to detect and 
implement corrective 
measures  and predictive 
maintenance strategies . 



PERFORMERôs objectives  

Å PERFORMER  is  aimed  at  :  reducing  the  gap  between  expected  and  actual  energy  
performance  

Å By  :  delivering  a comprehensive  energy  performance  assessment  framework  
including  a set  of  assessment  methodologies  and  a suite  of  ICT tools  to  monitor  
energy  performance  over  the  whole  buildingôs life  cycle  

Å To  eventually  :  provide  building  managers  with  methods  and  tools  to  make  more  
efficient  decisions   

 

Å Key  expected  outcomes  include  :   

Ý Energy performance assessment methodology  & KPIs  

Ý ICT infrastructure for building energy & occupancy monitoring  

Ý Software tools for energy simulation, performance assessment, energy diagnosis 

(identifying causes of potential performance gaps / Expert rules + system)  

Ý Secure and high performance solution for data computation and storage  

 



PERFORMERôs methodology  



TRIBUTEôs objectives  

Å Building Simulation  

 

Ý Minimization of the gap  between simulated and measured energy 
performances  

ü Design simulations donôt model real conditions 

ü Real buildings often donôt perform as expected by their designers  

Ý Utilization of model  to commission , use and aftercare  

 

Å EEMCS (Occupant, HVAC, Building envelope)  

 

Ý Extended Energy Management and Control System  thanks to 
consideration of occupancy behavior and continuous model -based building 
monitoring approach  

Ý Development of significantly faster and more precise retrofit decision tool  

 



TRIBUTEôs methodology  



Summary  of the EeB  PPP Impact 
Workshop 2015 session  

Å All  the  participants  listed  the  scientific  &  technical  objectives  of  their  
projects  to  identify  the  potential  impacts  of  their  work  in  terms  of  
technological , environmental , economic  and  social  activities . 

Å Technical  and  non - technical  cross - cutting  issues  were  therefore  defined  
as well  as synergies  and  benefits  of  clustering . 

Å Among  the  issues  raised  during  the  last  Impact  Workshop,  the  participants  
insisted  particularly  on  :  

ü The risk  of  internal  conflicts  on  IPR ;  

ü The uniqueness  of  the  solutions  developed  within  each  project ;  

ü The importance  to  improve  dissemination  activities  and  the  participation  to  
external  workshops,  and  more  particularly  to  contribute  to  existing  standards ;  

ü The business  model  and  development ;  

ü The necessity  to  establish  a process  to  bring  products  to  market  after  projects . 

 



How we  moved  forward  

Å Most  of  the  projects  had  their  first  Review  Meeting  with  the  European  
Commission . It  was  clearly  stated  that  dissemination  activities  had  to  be  
improved  and  efforts  should  be made  on  the  clustering  aspects . 

Å The issues  raised  during  the  2015  session  and  listed  beforehand  were  also  
flagged  out  by  the  Project  Officers  and  Technical  Advisors . 

Å The second  session  of  the  Sustainable  Places  clustering  workshop  was  
held  in  Savona  in  September  2015 . Participants  attended  the  workshop  on  
behalf  of  PERFORMER, TRIBUTE,  DIRECTION  and  EIT projects .  

Å As a result , we  decided  to  focus  on  the  main  common  exploitable  results  
to  develop  further  synergies  and  improve  the  visibility  of  our  activities  through  
communication  and  dissemination  activities .  

Å Important  note  :  DIRECTION  is  no  longer  part  of  the  clustering  group  as 
it  is meant  to  end  before  the  other  projects  and  has  a different  strategy  
focused  on  demonstration  rather  than  market  exploitation . 



What  we  expect  to achieve  by June  2016  

ü Following  the  last  SP clustering  workshop,  participants  completed  2  outputs  to  be  reused  
during  the  Impact  Workshop  :  

Á The  full  list  of  their  ERs  according  to  4  areas  :  

1. Data collection and storage   

2. Models  and Simulation  

3. Decision Support Tools (including visualization, FDDé)  

4. Consultancy aspects (KPIs for example)  

Á A description  of  each  ER including   

1. their uniqueness  

2. the marketing and exploitation strategies identified  

ü Take  the  opportunity  of  the  Impact  Workshop  to  come  up  with  an  Exploitation  Map  to  
bench  our  ERs according  to  2 main  criteria :  the  technical  maturity  of  the  solution  and  its  
commercial  perspectives .  

ü Create  and  build  up  the  materials  to  present  the  maps  at  one  or  two  events . 

ü Additional  :  Make  a short  commercial  video  to  present  the  project  and  the  expected  
outcome  for  the  market  (projectsô pitching)  

 

 

 

 



Data Collect  & Usage ERs   

Project ER Title

PERFORMER Critical measurement point identification and  sensor gap analysis methodology 

PERFORMERBuilding data storage system

TRIBUTE Metering system for buildings

TRIBUTE Methodology for sensor subsetting 

TRIBUTE Occupancy detection system

EIT
Virtual Auditing App (VAA) / A smart tool to gather data from the building on its 

systems, the equipment availablility and condition, in a very easy and fast way 



Models  & Simulation ERs  

Project ER Title

PERFORMERBuilding information collection standard for energy performance assessment.

PERFORMERBuilding intrinsic performances assessment software

PERFORMEREnergy performances monitoring algorithms

PERFORMERBuilding system schedule model-based optimisation algorithms

TRIBUTE Modelling of occupant behaviour

TRIBUTE Methodology for the collection of existing building information

TRIBUTE TRIBUTE 3D visualization tool

EIT
Simulation Reference Model / Thermodynamic and energetic building simulation 

model that accurately reflects the building performance



Decision  & Support Tools ERs  

Project ER Title

PERFORMERCost optimised sensor selection support tool 

PERFORMERBuilding energy performance visualisation tool

PERFORMERExperts rules platform for building energy perfomance and users' comfort 

PERFORMERHW&SW solution for situation assessment

PERFORMERFront-end (Dashboard) for visualisation tool 

TRIBUTE Retrofit toolkit

TRIBUTE TRIBUTE i-BEPS

TRIBUTE FDD & Monitoring interfaces

TRIBUTE Methodology for building model calibration

EIT Predictive Maintenance Application 

EIT Fault Diagnostics HVAC Systems 

EIT Medium and long-term building and equipment decision support system

EIT Intelligent Operational Plan Generator



Consultancy  Services ERs  

Project ER Title

PERFORMERBuilding energy KPI library and selection methodology

PERFORMEREnergy Baseline Methodology

PERFORMERConsultancy services 

TRIBUTE Consultancy services for all phases of the TRIBUTE



Summary / way forward  

Á Deliver a map for each area that could stack projectsõ ERs against each other to present their 

benefits around 3 key criteria : 1) time to market; 2) IPR value; 3) technology maturity 

Á To be presented at one international event in 2016 

Á Take the Impact Workshop as a unique opportunity to discuss the content and the format and 

share knowledge & experience in order to come up with a great and valuable output by June 

Á Suggest to extend the scope to the other participants & projects 

 



Å Built2SPEC :  Self - Inspection, 3D 
Modelling, Management and Quality -
Check Tools for the 21st Century 
Construction Worksite  

Å INSITER:  Intuitive Self - Inspection 
Techniques using Augmented Reality 
for construction, refurbishment and 
maintenance of energy -efficient 
buildings made of prefabricated 
components  

Å ACCEPT:  -  Assistant for Quality 
Check during Construction Execution 
Processes for Energy -efficienT  
buildings  

Built 2SPEC Andrea  Costa  andrea .costa@r 2msolution .com  

Insiter  Ton  Damen  ton@demobv .nl  
Accept  Edward Godden  edward.godden@ingletonwood.co.uk  
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Å More portable  

Å Easier to use  

Å Cheaper to deploy  

Å Quicker to assess  

Å Lighter to carry  



VCMP -  Virtual Construction 
Management Platform  

Åé. and interconnected 


