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Preface 
EnergyLab Nordhavn – New Urban Energy Infrastructures is an exciting project which will continue 

until the year of 2019. The project will use Copenhagen’s Nordhavn as a full-scale smart city 

energy lab, which main purpose is to do research and to develop and demonstrate future energy 

solutions of renewable energy.  

The goal is to identify the most cost-effective smart energy system, which can contribute to the 

major climate challenges the world are facing.  

  

Budget: The project has a total budget of DKK 143 m (€ 19 m), of this DKK84 m (€ 11 m) funded in 

two rounds by the Danish Energy Technology Development and Demonstration Programme 

(EUDP). 

 
Forord 
EnergyLab Nordhavn er et spændende projekt der løber til og med 2019. Projektet vil foregå i 

Københavns Nordhavn, og vil fungere som et fuldskala storbylaboratorium, der skal undersøge, 

udvikle og demonstrerer løsninger for fremtidens energisystem.  

Målet er at finde fremtidens mest omkostningseffektive energisystem, der desuden kan bidrage til 

en løsning på de store klimaudfordringer verden står overfor nu og i fremtiden.   

 

Budget: Projektets totale budget er DKK 143 mio. (EUR 19 mio.), hvoraf DKK 84 mio. (EUR 11 
mio.) er blevet finansieret af Energiteknologisk Udviklings- og Demonstrationsprogram, EUDP. 
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1. Introduction 
 
This report is published by work package 2 (WP2) as a part of the data collection and management 
part of EnergyLab Nordhavn. The long-term goal of the data collection is to provide real-time and 
historic data in support to the demonstrations of other WP’s and in anonymised form to public 
visualizations.  
 
The purpose of this report is to draft a catalogue of needs to carry out demonstrations, 
experiments and tests in the project. The purpose of the catalogue is to design the EnergyLab 
Nordhavn Data System consisting of a control system that communicate inputs into the 
demonstrations and a measurement or data collection system that monitors effects of control input.  
 
The catalogue also describes the technical requirements needed to establish the EnergyLab 
Nordhavn Data System. As part of a real environment, a subset of the data will have to be 
collected from already established system, mainly the distribution systems of electricity (operated 
by DONG Energy Distribution) and district heating (operated by HOFOR). 
 
Further, quality requirements of data needs are described. These include e.g. time stamping of 
data and meter accuracy. The technical solutions securing high quality of data will be described 
and secured in a later report (D2.1b). 
 
The project is in its early phases without full knowledge of practical execution of demonstrations. 
The report highlights where further specifications are needed. It is expected that this workpackage 
will be exposed to many changes regarding data demand. It is therefore chosen to use appendix' 
for data delivered and data needed from the data warehouse system to make it easier change 
requirements. Under each interface in this report a link to the appendix will be found.  
 
The data system is very flexible and scalable but at this early face of the project we do not know 
the total data storage need. Round trip delay in the data system itself is guaranteed to be <1 sec. 
in 90% of the time. 
 
The report does not deal with data handling requirements, comprising of e.g. physical installations, 
redundancy, privacy and cyber security. These will be designed in D2.1c. 
 
Legal infrastructure of the project will be handled in D2.1d. 
 

2. Purpose of the EnergyLab Nordhavn Data System 
A purpose of the EnergyLab Nordhavn project is to investigate possibilities of increased utilization 
of production of renewable energy across different energy systems. Central to this deconstruction 
of energy-silos are capabilities to analyse consumption and production patterns across levels of 
energy grids, buildings, transport systems, and individual flats defined by the demonstrations of the 
project. A prerequisite to obtain this is a data system enabled to gather simultaneous data points 
across the implicated energy sub-systems as well as external sources of data. 
 



                                                                                                                                                  

The structure of the data collection is shown in the Figure 1 below. 
 
 

 
Figure 1 

 
Data is collected from different data sources in Nordhavn sent through a secure VPN connection 
(symbolized by the firewalls in the figure) to PowerLabDK where it is stored in the first case. Other 
data can come from the utility companies or other services (e.g. weather forecast). The gathered 
data is then available both live and historical for the active projects in Nordhavn, the showroom 
and other services. 
 

3. The data infrastructure and interfaces 
Data infrastructure is divided into the individual types of interfaces met in the Energylab Nordhavn 
project setup (i.e. KNX to IP gateway, Danfoss cloud, Kamstrup ethernet module, etc.) as shown in 
Figur 2. Each interface is treated independently in order to verify, that communication and data 
transmission is implemented from source to destination datawise. 
 



                                                                                                                                                  

 
Figur 2 

 
3.1 PowerLab 
Responsible for this interface is WP2. 
 
This interface consists of a data-warehouse, data access and handling of i/o data streams. A Cisco 
Meraki Cloud connection is made available for an optional secure data line. Utilization of this Cisco 
Cloud must be handled by the individual interface responsible. Data-warehouse will also support 
an API for M2M communication. Other data streaming needs will be handled in cooperation 
between WP2 and requesting interface responsible, this could be fx. virtual machines, OPC, KNX, 
and other forms of data pulling.  
 
3.2 Commercial building measurements 
This describes the data expected from the commercial buildings in the project and includes 
communication with building management system (BMS) and electric heat storage radiators. 
 
3.2.1 Copenhagen International School (CIS)  
This interface consists of two different interfaces with responsible from both WP3 and WP4. 
 
 



                                                                                                                                                  

3.2.1.1 Building Management System interface 
Responsible for this interface is WP3. 
 
Data delivered to data-warehouse: 
Available data and control options from this building is so far unknown. 
 
Data streams needed from data-warehouse: 
Needed data and control options to this building is so far unknown. 
 
Ph.D. data requirements: 
Needed data and control options for Ph.D. projects to this building is so far unknown 
 

3.2.1.2 Heat Storage Radiators 
Responsible for this interface is WP4.3 Glen Dimplex. 
 
Data delivered to data-warehouse: 
Available data and control options please refer to: WP4_CB_Baseline 
 
Data streams needed from data-warehouse: 
This is not yet specified, but it is expected to received temperature set-points, storage control 
signals from a VM in WP4 receiving relevant market information from WP8. 
 
Ph.D. data requirements: 
Needed data and control options for Ph.D. projects to this building is so far unknown 

 
3.2.2 Reference building: Portland Towers (Dansk Standard) 
Responsible for this interface is WP3. 
Data delivered to data-warehouse: 
Available data and control options from this building is so far unknown. 
 
Data streams needed from data-warehouse: 
None. 
 
Ph.D. data requirements: 
Needed data and control options for Ph.D. projects to this building is so far unknown 
 
 
3.3 Domestic Building measurements 
 
3.3.1 Apartment measurements from CASA A/S building 
Measurements from the CASA building is split between three different interfaces that all needs 
separate handling. 
 

3.3.1.1 Measurements via KNX system  
Responsible for these interfaces is WP3. 

https://share.dtu.dk/sites/nordhavn_40150/Shared%20Documents/Work%20Packages/WP02%20Data%20and%20Measurements/T2.1%20Measurement%20needs%2C%20specification%20and%20coordination%20including%20handling%20of%20privacy%20issues/D2.1.a%20Appendix/WP4_%20CB_Baseline.xlsx?Web=1


                                                                                                                                                  

This interface will consist of a KNX/IP-gateway in conjunction with a Cisco Meraki Z1 teleworker 
gateway installed in each apartment. Data is pulled from the KNX/IP-gateway and communication 
protocol is OPC to KNX. ABB will deliver an OPC configuration file. 
 
Data delivered to data-warehouse: 
Data measured for this interface is room temperatures, electricity consumption, lightning, 
movement sensors etc. Please refer WP3_DB_Baseline for detailed information. 
 
Data streams needed from data-warehouse: 
It it not yet specified, but it is expected to receive: set-points, events, etc. 
 
Ph.D. data requirements: 
Needed data for Ph.D. projects please refer to:   WP3_Kyriaki 

WP3_Yi Zong 
 
 
3.3.1.2 Measurements from Modbus system 
Responsible for these interfaces is WP3. 
This interface consists of a Newron doGate (Universal and Multi Protocol Automation Server) in 
conjunction with a Cisco Meraki Z1 installed in each stairway. Data is fetched (pulled) from the 
doGate and communication protocol is OPC to BACnet. 
 
 
Data delivered to data-warehouse: 
Data measured through this interface is district heating flow supply/return line and domestic cold 
and hot tap water usage for each apartment. Please refer WP3_DB_Baseline for detailed 
information. 
 
Data streams needed from data-warehouse: 
It it not yet specified, but it is expected to receive: set-points, events, etc. 
 
Ph.D. data requirements: 
Needed data for Ph.D. projects please refer to:   WP3_Kyriaki 

WP3_Yi Zong 
 
 
3.3.1.3 Heat consumption data 
Responsible for these interfaces is WP3. 
Heat consumption data will be measured from a collection of apartments via i.e. Brunata system. It 
has not yet been decided which method must be used in order to access data from this system i.e. 
API etc. WP3 will return on this with more information when it has been clarified. 
 
Data from this interface is so far unknown. 
 

https://share.dtu.dk/sites/nordhavn_40150/Shared%20Documents/Work%20Packages/WP02%20Data%20and%20Measurements/T2.1%20Measurement%20needs%2C%20specification%20and%20coordination%20including%20handling%20of%20privacy%20issues/D2.1.a%20Appendix/WP3_DB_Baseline.xlsx?Web=1
https://share.dtu.dk/sites/nordhavn_40150/Shared%20Documents/Work%20Packages/WP02%20Data%20and%20Measurements/T2.1%20Measurement%20needs%2C%20specification%20and%20coordination%20including%20handling%20of%20privacy%20issues/D2.1.a%20Appendix/PhD%20requirements/WP3_DTUByg_detailed_11042016_Kyriaki.xlsx?Web=1
https://share.dtu.dk/sites/nordhavn_40150/Shared%20Documents/Work%20Packages/WP02%20Data%20and%20Measurements/T2.1%20Measurement%20needs%2C%20specification%20and%20coordination%20including%20handling%20of%20privacy%20issues/D2.1.a%20Appendix/PhD%20requirements/WP3_Yi%20Zong.xlsx?Web=1
https://share.dtu.dk/sites/nordhavn_40150/Shared%20Documents/Work%20Packages/WP02%20Data%20and%20Measurements/T2.1%20Measurement%20needs%2C%20specification%20and%20coordination%20including%20handling%20of%20privacy%20issues/D2.1.a%20Appendix/WP3_DB_Baseline.xlsx?Web=1
https://share.dtu.dk/sites/nordhavn_40150/Shared%20Documents/Work%20Packages/WP02%20Data%20and%20Measurements/T2.1%20Measurement%20needs%2C%20specification%20and%20coordination%20including%20handling%20of%20privacy%20issues/D2.1.a%20Appendix/PhD%20requirements/WP3_DTUByg_detailed_11042016_Kyriaki.xlsx?Web=1
https://share.dtu.dk/sites/nordhavn_40150/Shared%20Documents/Work%20Packages/WP02%20Data%20and%20Measurements/T2.1%20Measurement%20needs%2C%20specification%20and%20coordination%20including%20handling%20of%20privacy%20issues/D2.1.a%20Appendix/PhD%20requirements/WP3_Yi%20Zong.xlsx?Web=1


                                                                                                                                                  

Data delivered to data-warehouse: 
Data from this interface is so far unknown 
 
Data streams needed from data-warehouse: 
Data from this interface is so far unknown 
 
Ph.D. data requirements: 
Needed data for Ph.D. projects please refer to:   WP3_Kyriaki 

WP3_Yi Zong 
 
 
3.3.2 Terra Nova 
3.3.2.1 Temperature measurements in concrete elements 
Responsible for this interface is WP3. In general, the interface will consist of a KNX/IP-gateway in 
conjunction with a Cisco Meraki Z1 teleworker gateway. Data is fetched (pulled) from the IP-
gateway and communication protocol is OPC. ABB will deliver an OPC configuration file. 
 
Data delivered to data-warehouse: 
Thermic temperature measurements in concrete elements. See WP3_DB_Baseline for 
measurement details. 
 
Data streams needed from data-warehouse: 
None. 
 
Ph.D. data requirements: 
Needed data for Ph.D. projects please refer to:   WP3_Kyriaki 

WP3_Yi Zong 
 
 
3.3.2.2 Danfoss living system 
Responsible for this interface is WP10. This interface communicates through specified API 
between Danfoss living systems cloud and PowerLab data-warehouse. 
 
Data delivered to data-warehouse: 
Data measured for this interface is room temperatures, room temperature setpoints, heat 
consumption etc. Please refer WP10_DB_Baseline for detailed information. 
 
 
Data streams needed from data-warehouse: 
Please refer WP10_DB_Baseline for detailed information. 
 
Ph.D. data requirements: 
Needed data and control options for Ph.D. projects to this building is not completely determined 
yet. 

https://share.dtu.dk/sites/nordhavn_40150/Shared%20Documents/Work%20Packages/WP02%20Data%20and%20Measurements/T2.1%20Measurement%20needs%2C%20specification%20and%20coordination%20including%20handling%20of%20privacy%20issues/D2.1.a%20Appendix/PhD%20requirements/WP3_DTUByg_detailed_11042016_Kyriaki.xlsx?Web=1
https://share.dtu.dk/sites/nordhavn_40150/Shared%20Documents/Work%20Packages/WP02%20Data%20and%20Measurements/T2.1%20Measurement%20needs%2C%20specification%20and%20coordination%20including%20handling%20of%20privacy%20issues/D2.1.a%20Appendix/PhD%20requirements/WP3_Yi%20Zong.xlsx?Web=1
https://share.dtu.dk/sites/nordhavn_40150/Shared%20Documents/Work%20Packages/WP02%20Data%20and%20Measurements/T2.1%20Measurement%20needs%2C%20specification%20and%20coordination%20including%20handling%20of%20privacy%20issues/D2.1.a%20Appendix/WP3_DB_Baseline.xlsx?Web=1
https://share.dtu.dk/sites/nordhavn_40150/Shared%20Documents/Work%20Packages/WP02%20Data%20and%20Measurements/T2.1%20Measurement%20needs%2C%20specification%20and%20coordination%20including%20handling%20of%20privacy%20issues/D2.1.a%20Appendix/PhD%20requirements/WP3_DTUByg_detailed_11042016_Kyriaki.xlsx?Web=1
https://share.dtu.dk/sites/nordhavn_40150/Shared%20Documents/Work%20Packages/WP02%20Data%20and%20Measurements/T2.1%20Measurement%20needs%2C%20specification%20and%20coordination%20including%20handling%20of%20privacy%20issues/D2.1.a%20Appendix/PhD%20requirements/WP3_Yi%20Zong.xlsx?Web=1
https://share.dtu.dk/sites/nordhavn_40150/Shared%20Documents/Work%20Packages/WP02%20Data%20and%20Measurements/T2.1%20Measurement%20needs%2C%20specification%20and%20coordination%20including%20handling%20of%20privacy%20issues/D2.1.a%20Appendix/WP10_DB_Baseline.xlsx?Web=1
https://share.dtu.dk/sites/nordhavn_40150/Shared%20Documents/Work%20Packages/WP02%20Data%20and%20Measurements/T2.1%20Measurement%20needs%2C%20specification%20and%20coordination%20including%20handling%20of%20privacy%20issues/D2.1.a%20Appendix/WP10_DB_Baseline.xlsx?Web=1


                                                                                                                                                  

However weather forecast, weather measurement from local weather station, temperature 
measurements in concrete elements, "price/control signals" from energy system and other data 
streams from data-warehouse described in  WP10_DB_Baseline are expected to be used. 
 
3.3.3 Tetris 
3.3.3.1 Fuel-shift for hot tap water 
Responsible for this interface is WP4.  
This setup makes it possible to control heating of the domestic hot tap water through three main 
control scenarios: district heating, electric heating or a combination of district and electric heating. 
The control scenarios can be activated via smart network services as either autonomous control 
(local measurements entirely e.g.: frequency, voltage etc.) or external control (control signals send 
to the installation) e.g.: price signals, power max or peak shaving. 
 
Data delivered to data-warehouse: 
This is not fully implemented yet, but the idea is to send data based on control events meaning, 
that any event (Smart Network Services) that trigger a change in configuration should return all 
measurements (incl. local measurements) leading to the change in high resolution (1 sec). When 
no changes, the unit should send a “heartbeat” with low resolution (15 min.).  
 
Please refer WP4_DB_Baseline for detailed information 
 
Data streams needed from data-warehouse: 
The system expects to receive smart network service signal generated from WP8. A decision on 
which network services the system must utilize is pending. More detailed information will be added 
when available. 
 
Please refer WP4_DB_Baseline for detailed information 
 
Ph.D. data requirements: 
Needed data and control options for Ph.D. projects to this building is so far unknown 
 
 
3.4 Grid Utilities 
3.4.1 District heating grid 
Responsible for this interface is WP5. Data collection is handled as to separate interfaces: 
 
3.4.1.1 Heat Exchanger Substation 
Data is collected from two sub-stations through OPC interface. WP5 will provide necessary 
infrastructure to create B2B VPN to DTU network. 
 
Data delivered to data-warehouse: 
Please refer WP5_GU_Baseline for detailed information 
 
 

https://share.dtu.dk/sites/nordhavn_40150/Shared%20Documents/Work%20Packages/WP02%20Data%20and%20Measurements/T2.1%20Measurement%20needs%2C%20specification%20and%20coordination%20including%20handling%20of%20privacy%20issues/D2.1.a%20Appendix/WP10_DB_Baseline.xlsx?Web=1
https://share.dtu.dk/sites/nordhavn_40150/Shared%20Documents/Work%20Packages/WP02%20Data%20and%20Measurements/T2.1%20Measurement%20needs%2C%20specification%20and%20coordination%20including%20handling%20of%20privacy%20issues/D2.1.a%20Appendix/WP4_%20CB_Baseline.xlsx?Web=1
https://share.dtu.dk/sites/nordhavn_40150/Shared%20Documents/Work%20Packages/WP02%20Data%20and%20Measurements/T2.1%20Measurement%20needs%2C%20specification%20and%20coordination%20including%20handling%20of%20privacy%20issues/D2.1.a%20Appendix/WP4_%20CB_Baseline.xlsx?Web=1
https://share.dtu.dk/sites/nordhavn_40150/Shared%20Documents/Work%20Packages/WP02%20Data%20and%20Measurements/T2.1%20Measurement%20needs%2C%20specification%20and%20coordination%20including%20handling%20of%20privacy%20issues/D2.1.a%20Appendix/WP5_GU_Baseline.xlsx?Web=1


                                                                                                                                                  

Data streams needed from data-warehouse: 
None. 
 
Ph.D. data requirements: 
Needed data for Ph.D. projects please refer to:   WP5_Katarzyna 
 
 
3.4.1.2 Building energy meter 
Measurements from individual buildings participating in the project. These meter readings are 
made available through a FTP server where measurements can be fetched every 24 hours. The 
meters are driven by battery which limits the accessibility to data.  
 
Data delivered to data-warehouse: 
Please refer WP5_GU_Baseline for detailed information 
 
Data streams needed from data-warehouse: 
None. 
 
Ph.D. data requirements: 
Needed data for Ph.D. projects please refer to:   WP5_Katarzyna 
 
 
3.4.1.3 Building water meter 
Water meter readings from all participating buildings in the project, if written acceptance from 
customers are obtained. 
 
Data delivered to data-warehouse: 
Please refer WP5_GU_Baseline for detailed information 
 
Data streams needed from data-warehouse: 
None. 
 
Ph.D. data requirements: 
Needed data for Ph.D. projects please refer to:   WP5_Katarzyna 
 
 
 
3.4.2 Electrical power grid 
Responsible for this interface is WP6. WP6 will provide necessary infrastructure to create B2B 
VPN to DTU network. 
 
Data delivered to data-warehouse: 
Please refer WP6_GU_Baseline for detailed information 
 

https://share.dtu.dk/sites/nordhavn_40150/Shared%20Documents/Work%20Packages/WP02%20Data%20and%20Measurements/T2.1%20Measurement%20needs%2C%20specification%20and%20coordination%20including%20handling%20of%20privacy%20issues/D2.1.a%20Appendix/PhD%20requirements/WP5_PhD_Katarzyna.xlsx?Web=1
https://share.dtu.dk/sites/nordhavn_40150/Shared%20Documents/Work%20Packages/WP02%20Data%20and%20Measurements/T2.1%20Measurement%20needs%2C%20specification%20and%20coordination%20including%20handling%20of%20privacy%20issues/D2.1.a%20Appendix/WP5_GU_Baseline.xlsx?Web=1
https://share.dtu.dk/sites/nordhavn_40150/Shared%20Documents/Work%20Packages/WP02%20Data%20and%20Measurements/T2.1%20Measurement%20needs%2C%20specification%20and%20coordination%20including%20handling%20of%20privacy%20issues/D2.1.a%20Appendix/PhD%20requirements/WP5_PhD_Katarzyna.xlsx?Web=1
https://share.dtu.dk/sites/nordhavn_40150/Shared%20Documents/Work%20Packages/WP02%20Data%20and%20Measurements/T2.1%20Measurement%20needs%2C%20specification%20and%20coordination%20including%20handling%20of%20privacy%20issues/D2.1.a%20Appendix/WP5_GU_Baseline.xlsx?Web=1
https://share.dtu.dk/sites/nordhavn_40150/Shared%20Documents/Work%20Packages/WP02%20Data%20and%20Measurements/T2.1%20Measurement%20needs%2C%20specification%20and%20coordination%20including%20handling%20of%20privacy%20issues/D2.1.a%20Appendix/PhD%20requirements/WP5_PhD_Katarzyna.xlsx?Web=1
https://share.dtu.dk/sites/nordhavn_40150/Shared%20Documents/Work%20Packages/WP02%20Data%20and%20Measurements/T2.1%20Measurement%20needs%2C%20specification%20and%20coordination%20including%20handling%20of%20privacy%20issues/D2.1.a%20Appendix/WP6_GU_Baseline.xlsx?Web=1


                                                                                                                                                  

Data streams needed from data-warehouse: 
None. 
 
Ph.D. data requirements: 
Needed data for Ph.D. projects please refer to:   WP6_PhD 

WP6_Guillaume 
 
 
3.4.3 Battery 
Battery will be installed in the parking house delivering mainly frequency reserves and peak 
shaving to EnerginetDK. Setup will consist of ABB battery management system and will be 
accessible through RTU. A virtual machine running MicroSCADA at Powerlab will interface 
between RTU (battery) and data-warehouse. 
 
Data delivered to data-warehouse: 
It is not yet clarified which data will be delivered from battery, but following is expected in real-time 
values: Grid frequency, state of charge, voltage, powers (P, Q, R), Temperature, Active scenario 
(peak shaving, frequency reserve, EV charging). 
 
Data streams needed from data-warehouse: 
It is not yet clarified, but data stream for controlling battery and activate scenarios are necessary. 
 
Ph.D. data requirements: 
Needed data and control options for Ph.D. projects to this building is so far unknown  
 
 
3.5 Transport 
Responsible for this interface is WP7. Communication with data-warehouse will be established 
through data-warehouse API where transport data platform will push data shown below. 
 
  

https://share.dtu.dk/sites/nordhavn_40150/Shared%20Documents/Work%20Packages/WP02%20Data%20and%20Measurements/T2.1%20Measurement%20needs%2C%20specification%20and%20coordination%20including%20handling%20of%20privacy%20issues/D2.1.a%20Appendix/PhD%20requirements/data_dtu_PhD%20WP6.xlsx?Web=1
https://share.dtu.dk/sites/nordhavn_40150/Shared%20Documents/Work%20Packages/WP02%20Data%20and%20Measurements/T2.1%20Measurement%20needs%2C%20specification%20and%20coordination%20including%20handling%20of%20privacy%20issues/D2.1.a%20Appendix/PhD%20requirements/UC-WP6-001.doc?Web=1


                                                                                                                                                  

Data delivered to data-warehouse: 
 

 
 
Please refer to: WP7_TP_baseline 
 
Data streams needed from data-warehouse: 
This has not yet been specified. It is expected to need information regarding WP6 Battery and 
energy prices WP8. 
 
Ph.D. data requirements: 
Needed data and control options for Ph.D. projects to this building is so far unknown  
 
 
3.6 Integrated Infrastructure System 
Peripheral data includes data like energy price signals, weather signal and signals generated 
during the demonstrations from WP8. Responsible for this interface is WP8. 
 
Data delivered to data-warehouse: 
Results from data analysis (price signals, forecast etc.) 
Metrologic data  
The work package is under alignment and therefore the above needs to be re-specified 
accordingly when the alignment process is done.   
 
Data streams needed from data-warehouse: 
Necessary data input to produce data analysis as price signals, forecasts etc. 
The work package is under alignment and therefore the above needs to be re-specified 
accordingly when the alignment process is done.   
 
 

https://share.dtu.dk/sites/nordhavn_40150/Shared%20Documents/Work%20Packages/WP02%20Data%20and%20Measurements/T2.1%20Measurement%20needs%2C%20specification%20and%20coordination%20including%20handling%20of%20privacy%20issues/D2.1.a%20Appendix/WP7_TP_Baseline.ppt?Web=1


                                                                                                                                                  

Ph.D. data requirements: 
Needed data and control options for Ph.D. projects to this building is so far unknown   
 
 
3.7 Data visualisation 
3.7.1 By & Havn Showroom 
Responsible for this interface is WP9. Input data is suggested to be handles by professional 
software solution as fx. ABB Decathlon 
 
Data delivered to data-warehouse: 
None. It is not expected that this interface will deliver data to the data-warehouse. 
 
Data streams needed from data-warehouse: 
This is not yet clarified. 
 
Ph.D. data requirements: 
Needed data and control options for Ph.D. projects to this building is so far unknown  
 
 
3.7.2 PowerLab Showroom 
It is not clarified who is responsible for this interface. 
 
Data delivered to data-warehouse: 
This is not yet clarified. 
 
Data streams needed from data-warehouse: 
This is not yet clarified. 
 
Ph.D. data requirements: 
Needed data and control options for Ph.D. projects to this building is so far unknown  
 
 
 
3.7.3 ELN Webpage 
Responsible for this interface is DTU, CEE: Jeanette Irene Nielsen. 
 
Data delivered to data-warehouse: 
This is not yet clarified. 
 
Data streams needed from data-warehouse: 
This is not yet clarified. 
 
Ph.D. data requirements: 
Needed data and control options for Ph.D. projects to this building is so far unknown    



                                                                                                                                                  

3.7.4 APP (iPhone/Android) 
WP9 is responsible for this interface 
 
Data delivered to data-warehouse: 
This is not yet clarified. 
 
Data streams needed from data-warehouse: 
This is not yet clarified. 
 
Ph.D. data requirements: 
Needed data and control options for Ph.D. projects to this building is so far unknown  
 
 
3.8 Storage of mass data 
PowerLabDK will be responsible for the storage of data. PowerLabDK will provide a data 
warehouse solution that build upon the existing SCADA systems. 
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Appendix 1 WP3_DB_Baseline

Measurement data delivered
Description Unit Resolution Frequency Avaliability Communication protocol(s) Security requirements Ownership Comments
Voltage L1 V 0,1 V 1 min 1 min Modbus RTU / ZigBee All apartements, 1 each
Voltage L2 V 0,1 V 1 min 1 min Modbus RTU / ZigBee All apartements, 1 each
Voltage L3 V 0,1 V 1 min 1 min Modbus RTU / ZigBee All apartements, 1 each
Aperage L1 A 0,01 A 1 min 1 min Modbus RTU / ZigBee All apartements, 1 each
Aperage L2 A 0,01 A 1 min 1 min Modbus RTU / ZigBee All apartements, 1 each
Aperage L3 A 0,01 A 1 min 1 min Modbus RTU / ZigBee All apartements, 1 each
Elec. Power Total Active W 0,1 W 1 min 1 min Modbus RTU / ZigBee All apartements, 1 each
Elec. Power Total Reactive W 0,1 W 1 min 1 min Modbus RTU / ZigBee All apartements, 1 each
Elec. Active Energy Total kWh 1 W 5 min 1 min Modbus RTU / ZigBee All apartements, 1 each
Elec. Active Energy Total kWh 1 W 5 min 1 min Modbus RTU / ZigBee All apartements, 1 each
Heat Power W 0,1 W 1 min 1 min Mbus ??? Depends on meter
Heat Temperature Forward °C 0,1 °C 1 min 1 min Mbus ??? Depends on meter
Heat Temperature Return °C 0,1 °C 1 min 1 min Mbus ??? Depends on meter
Heat Flow 1 l/s 1 l/s 1 min 1 min Mbus ??? Depends on meter
Heat Energy total kWh 1 W 5 min 1 min Mbus ??? All apartements, 1 each
Hot water Flow l/s 1 l/s 1 min 1 min Mbus ??? Depends on meter
Hot water Temperature °C 0,1 °C 1 min 1 min Mbus ??? Depends on meter
Hot Water Energy total kWh 1 W 5 min 1 min Mbus ??? All apartements, 1 each
Heat. Valve 1 % 0,1 % 1 min 1 min KNX All apartements, 1 each
Heat. Valve 2 % 0,1 % 1 min 1 min KNX All apartements, 1 each
Heat. Valve 3 % 0,1 % 1 min 1 min KNX All apartements, 1 each
Heat. Valve 4 % 0,1 % 1 min 1 min KNX All apartements, 1 each
Heat. Valve 5 % 0,1 % 1 min 1 min KNX All apartements, 1 each
Heat. Valve 6 % 0,1 % 1 min 1 min KNX All apartements, 1 each
Heat. Valve 7 % 0,1 % 1 min 1 min KNX All apartements, 1 each
Ventilation 1 ?? ?? ?? ?? KNX All apartements, 1 each
Ventilation 2 ?? ?? ?? ?? KNX All apartements, 1 each
Ventilation 3 ?? ?? ?? ?? KNX All apartements, 1 each
Ventilation 4 ?? ?? ?? ?? KNX All apartements, 1 each
Ventilation 5 ?? ?? ?? ?? KNX All apartements, 1 each
Ventilation 6 ?? ?? ?? ?? KNX All apartements, 1 each
Ventilation 7 ?? ?? ?? ?? KNX All apartements, 1 each
Ventilation 8 ?? ?? ?? ?? KNX All apartements, 1 each
Ventilation 9 ?? ?? ?? ?? KNX All apartements, 1 each
Ventilation 10 ?? ?? ?? ?? KNX All apartements, 1 each
Room temperature Mid. 1 °C 0,1 °C 1 min 1 min KNX All apartements, 1 each
Room temperature Mid. 2 °C 0,1 °C 1 min 1 min KNX All apartements, 1 each
Room temperature Mid. 3 °C 0,1 °C 1 min 1 min KNX All apartements, 1 each
Room temperature Mid. 4 °C 0,1 °C 1 min 1 min KNX All apartements, 1 each
Room temperature Mid. 5 °C 0,1 °C 1 min 1 min KNX All apartements, 1 each
Room temperature Mid. 6 °C 0,1 °C 1 min 1 min KNX All apartements, 1 each
Room temperature High. 1 °C 0,1 °C 1 min 1 min KNX All apartements, 1 each
Room temperature High. 2 °C 0,1 °C 1 min 1 min KNX All apartements, 1 each
Room temperature High. 3 °C 0,1 °C 1 min 1 min KNX All apartements, 1 each
Room temperature Low. 1 °C 0,1 °C 1 min 1 min KNX All apartements, 1 each
Room temperature Low. 2 °C 0,1 °C 1 min 1 min KNX All apartements, 1 each



Room temperature Low. 3 °C 0,1 °C 1 min 1 min KNX All apartements, 1 each
In wall temperature °C 0,1 °C 1 min 1 min KNX Selected apartements, 1 or more
Room Humidity 1 %RH 0,1 %RH 1 min 1 min KNX All apartements, 1 each
Room Humidity 2 %RH 0,1 %RH 1 min 1 min KNX All apartements, 1 each
Room Humidity 3 %RH 0,1 %RH 1 min 1 min KNX All apartements, 1 each
Room Humidity 4 %RH 0,1 %RH 1 min 1 min KNX All apartements, 1 each
Room CO2 1 ppm 1 ppm 1 min 1 min KNX All apartements, 1 each
Room CO2 2 ppm 1 ppm 1 min 1 min KNX All apartements, 1 each
Room Light 1 Lux 1 lux 1 min 1 min KNX All apartements, 1 each
Room Light 2 Lux 1 lux 1 min 1 min KNX All apartements, 1 each
Room Light 3 Lux 1 lux 1 min 1 min KNX All apartements, 1 each
Room Light 4 Lux 1 lux 1 min 1 min KNX All apartements, 1 each
Occupancy 1 Bool - 1 min 1 min KNX All apartements, 1 each
Occupancy 2 Bool - 1 min 1 min KNX All apartements, 1 each
Occupancy 3 Bool - 1 min 1 min KNX All apartements, 1 each
Occupancy 4 Bool - 1 min 1 min KNX All apartements, 1 each
Occupancy 5 Bool - 1 min 1 min KNX All apartements, 1 each
Occupancy 6 Bool - 1 min 1 min KNX All apartements, 1 each
Door open 1 Bool - 1 min 1 min KNX All apartements, 1 each
Door open 2 Bool - 1 min 1 min KNX All apartements, 1 each
Window open 1 Bool - 1 min 1 min KNX All apartements, 1 each
Window open 2 Bool - 1 min 1 min KNX All apartements, 1 each
Window open 3 Bool - 1 min 1 min KNX All apartements, 1 each
Window open 4 Bool - 1 min 1 min KNX All apartements, 1 each
Window open 5 Bool - 1 min 1 min KNX All apartements, 1 each
Window open 6 Bool - 1 min 1 min KNX All apartements, 1 each
Blind 1 % 1 % 1 min 1 min KNX All apartements, 1 each
Blind 2 % 1 % 1 min 1 min KNX All apartements, 1 each
Blind 3 % 1 % 1 min 1 min KNX All apartements, 1 each
Blind 4 % 1 % 1 min 1 min KNX All apartements, 1 each
Blind 5 % 1 % 1 min 1 min KNX All apartements, 1 each
Blind 6 % 1 % 1 min 1 min KNX All apartements, 1 each
Dimmer 1 % 1 % 1 min 1 min KNX All apartements, 1 each
Dimmer 2 % 1 % 1 min 1 min KNX All apartements, 1 each
Dimmer 3 % 1 % 1 min 1 min KNX All apartements, 1 each
Dimmer 4 % 1 % 1 min 1 min KNX All apartements, 1 each
Dimmer 5 % 1 % 1 min 1 min KNX All apartements, 1 each
Dimmer 6 % 1 % 1 min 1 min KNX All apartements, 1 each
Weather, wind speed m/s 0,1 m/s 1 min 1 min 3, 2 buildings + 1 metrologic  station
Weather, wind direction 0-360 0,1 1 min 1 min 3, 2 buildings + 1 metrologic  station
Weather, sun Lux 1 lux 1 min 1 min 3, 2 buildings + 1 metrologic  station
Weather, temperature °C 0,1 °C 1 min 1 min 3, 2 buildings + 1 metrologic  station
Weather, humidity %RH 0,1 %RH 1 min 1 min 3, 2 buildings + 1 metrologic  station
Weather, pressure pa 1 1 min 1 min 3, 2 buildings + 1 metrologic  station



Appendix 1 WP3_DB_Baseline

Measurements data needed
Description Units Resolution Frequency Avaliability Use Comments
Voltage at appartment (3 phase) V 0,1 V 5 min 24 hours For experiment x Example



Appendix 1 WP3_DB_Baseline

Signals and other required information

Description Units Resolution Frequency Avaliability Use Comments
Is the appartment a corner appartment Yes/No - - - For WP X.X Example
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Appendix 2 WP4_CB_Baseline Glen Dimplex Datasignals

Data Points Read and Write  

Data Point

Write 
/Read

Bytes Common data points GDD/DimpleUK in green Comment Unit Range Resolution Question / comment
(s)torage / 
(w)ater / (b)oth

1 W / R 1 Fan Speed Set Point Fan Speed Set Point- % of maximum speed % 0…100 1% S

2
W / R 1 Mode Bit 0 (LSBit) is Boost Heater ON-OFF(when 1 the Boost Heater is 

ON , when 0 the boost heater is OFF), Bit1 to Bit 7 are free no 0…1 n/a
B

3
W / R 1 ED-System Legacy signal from German heating systems, tells controller 

what system is used by appliance % 0…100 1%
one of them is according to EN50350 but 
there might be others/proprietary ones

S
maybe update description

4 W / R 1 ED-value Legacy signal from German heating systems, tells controller 
what system value is used by appliance % 0…100 1% this is a % value S

5 W / R 1 Manual Charge Adjustment Set Point Manual Charge Adjastment Set Point % 0…100 1% % value S

6
W / R 2 Maximum Core Temperature adjustment at the product, information as regards what 

maximmum core temperature is choosen °C 0…520 1°C
range " 0 - 520" and unit "°C" B

20-520 for storage and 0-100 for water heater

7
W / R 1 Target Energy Level Target Energy Level expressed as a % of Max Storage Capacity 

that the appliance should charge to % 0…100 1%
B

8
W / R 1 Target Power Set Point A target power that the appliance should go to if it can, this 

allows the utility to set a charge profile over the course of the 
day. Expressed as a % of rated power

% 0…100 1%
B

9

W / R 1 Upper  Power Limit SetPoint The appliance control wont allow the charge level to go above 
this limit. This parameter has priority over Target Power Set 
Point No 8. Expressed as a % of rated power % 0…100 1%

B

10
W / R 1 Average Daily Outside Temperature for Next day temperature forecast DegC, allows the appliance to adjust its 

energy intake.
°C  -50…65 1°C

range "-50 - 65" B

11 R 2 Maximum Storage Capacity Maximum Storage Capacity Whr - Fixed Parameter 10Wh 0-65535 10Wh step size 10Wh, thus Wh range 0 -650,000 B

12
R 1 Energy Stored Now Energy Stored Now, expressed as a % of max storage capacity

% 0…100 1%
B

13 R 1 System Status 1 byte for Status no n/a n/a MSC B
14 R 1 Error codes 1 byte for error codes no 0…255 n/a MSC B
15 R 1 Software-Version Version number of the software that is loaded onto the 

controller no 0…255 n/a MSC B

16

R 1 Instantaneous Power Power of the storage drive (at an instant) expressed as % of 
rated power, note in normal operation this should be equal to 
Target Power SetPoint, but due to other priorities in control, 
this may be different from the Target Power SetPoint

% 0…100 1%

B

17
R

2

Rated Power Rated Power of the charging circuit, expressed in Watts - Fixed 
Parameter

W 0…65535 1W
0-65kw B

18

R 1 Daily Energy Requirement Energy required for next day as a % of Maximum Storage 
Capacity. This is calculated by the appliance at the end of each 
day so that this parameter is available for the upstream control 
and scheduling systems, at the start of a new day.

% 0...100 1%

B

Common Profile for storage heaters and Water Heaters
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19 W / R 1 Frequency Response Deadband
0 to 3 Hertz, deadband is either side of 50Hz 0.1Hz 0…30 0.1Hz stepsize of 0.1 B

20 W / R 2 Frequency Response Gradient
0 to 1000 % of rated power per Hertz % 0…1000 1% B

21
W / R 6 Time Time, UTC 

no n/a n/a
UTC ?

22
R

5

Appliance ID

For Quantum this is a unique identifier for all Quantum 
products in the field

no n/a n/a
MSC B

23
W / R

1

Minimum Core or Minimum Water Temperature Setpoint
A minimum water or core setpoint below which the product isnt 
allowed to go. Used to force the product to maintain a given 
level of heat.

% 0-100 1%
range " 0 - 100%" of Max Core 
Temperature for SH, 0-100% of a max 
water temperature of 100DegC for DHW

B

24

R 1 Core Temperature

% 0-100 1%

MSC
range " 0 - 100%" of Max Core 
Temperature for SH

S

25
R 1  Room Temperature or Water Temperature Output Actual Room temperature as measured by the appliance, or 

in the case of DHW, the temperature of the water output 
from the tank.

°C  -20…100 ?
! 0…100

1°C
range " 0 - 100" and unit "°C" B

GDD NEEDS the "heater room temperature" (0,5°C stepsize)

26

R 1 User Comfort Setpoint

°C 0…100 1°C

User comfort setpoint on the appliance, 
read only. This is room temperature for 
Storage Heating and water temperature 
setpoint for cylinders.

B

27 R 1 Water Temperature 1
Water heater only °C 0…100 1°C MSC W

28 R Water Temperature 2
Water heater only °C 0…100 1°C MSC W

29 R Water Temperature 3
Water heater only °C 0…100 1°C MSC W

30
W / R 1 Block Switching Number

This is a number assigned to the product controiller memory at 
production time. It informs the product to behave in a particular 
manor.

? ? ?
MSC
!! Was only W !!

B

31 R 1 Status 1 n/a n/a n/a MSC

32 R 1 Status 2 n/a n/a n/a MSC

33 W/R 2 Elapsed Time Minutes after Midnight minutes 0-1440 1min MSC B

34
R 2 Daily Run Time 

An integer value representing the charge time in minutes 
required to satisfy the Daily Energy Requirement (DER)

minutes 0-1440 1min
MSC B

35
R 2 Energy Required for next comfort period An integer value representing the charge time in minutes 

required to satisfy the next comfort period.
10Wh 0-65535 10Wh

MSC (Whr range 0-650,000Whr) B

36
R 1 Seasonal band

n/a 1…7 1
MSC B

37

W / R 1 Remote Room Setpoint Temperature
Storage Heater only. A target room themperature that the 
control tells the heater to aim for. This may override the room 
temperature control on the product itself or the product may 
not have any room temeprature control

°C 0-40 1°C

range "0-40" S

BYTE Count:

All Data Points

Notes:
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Quantum Airwave Interface Data V1.3

Dimplex Appliances to Nobo Hub

* All Data described below will be passed from the Dimplex Appliances to the Nobo hub. This data reflects the settings which the appliances are currently using.
Data Points read from Hub
Comment Open Protocol (common data points 

GDD/DimpleUK in green) Byte No Name Data Source * Size in Frame Range / Units Raw Value Engineering Value Applies to Characteristic Notes
Appliance ID 0 to 4 Appliance ID Dimplex factory set Five byte binary number All Fixed

5 Block Switch Number Dimplex factory set. One byte binary number 0 to 13 0 to 13 0 to 13 All Fixed Required by Dimplex, not required by anything else
Rated Power of the appliance Rated Power 6 to 7 Rated Power Dimplex factory set Two byte binary number 0 to 32797 / Watts 0 to 32797 0 to 32797 All Fixed
Instantaneous Power as a % of rated Power Instantaneous Power

8 Instantaneous Power Dimplex calculated One byte binary number 0 to 200 / % of rated power 0 to 200 0 to 200 All Dynamic
9 Average Daily Outside Temperature ANM One byte binary number -20 to +50 C -20 to +50 -20 to +50 All Dynamic This is required by UoS within the data stream for analysis

Energy Stored Now Energy Stored Now 10 Energy Stored Now Dimplex calculated One byte binary number 0 to 100 /% of Energy Storage Capacity 0 to 100 0 to 100 All Dynamic
Energy Required for next Day 11 to 12 Energy Required for Next Day Dimplex calculated Two byte binary number 0 to 32797 / Wh divided by 10 0 to 32797 0 to 327970 All Dynamic

Maximum Storage Capacity Maximum Storage Capacity 13 to 14 Maximum Storage capacity Dimplex factory set Two byte binary number 0 to 32797 / Wh divided by 10 0 to 32797 0 to 327970 All Fixed

15 Minimum Core / Water Temperature
Dimplex Factory Set, but 
configurable by Element Manager One Byte Binary Number

Core: 0 to 255 C
Water 0 to 80 C 0 to 255 0 to 255 All Dynamic These are configurable values which SSE & UoS always want to see in the device data stream for analysis

16 Appliance Target Power Set Point ANM/Element Manager/LIC One byte binary number 0 to 100 / % of Rated Power 0 to 100 0 to 100 All Dynamic
17 Upper Set Point Limit ANM One byte binary number 0 to 100% of Rated Power 0 to 100 0 to 100 All Dynamic Required to see operation constraint in data stream for the purpose of analysis

18 Water or Core Temp 1 Dimplex One byte binary number
Water 0 to 100 C
Core: 0 to 255C 0 to 255 0 to 255 All Dynamic

19 Water Temp 2 or Room Temperature Dimplex One byte binary number
Water 0 to 100 C
Room: 0 to 50 C 0 to 255 0 to 255 All Dynamic Room temperature multiplexed to this field to free-up byte 15

20 Water Temp 3 or Set Point on UI Dimplex One byte binary number
Water 0 to 100 C
UI 0 to 30 C 0 to 255 0 to 255 All Dynamic Set Point on UI multiplexed here to free-up byte 17

21 Water Temp 4 or Fan Duct Temp Dimplex One byte binary number
Water: 0 to 100 C
Fan duct: 0 to 255C 0 to 255 0 to 255 Water Dynamic Fan Duct multiplexed here to save space. Required by UoS for analysis

System Status System Status 22 Status Dimplex One byte binary number See below All Dynamic

Status - Byte 22 explanation:

Bit 0 Boost  0=OFF  1=ON
Bit 1 Fan  0=OFF  1=ON
Bit 2 Frequency Droop  0 = No Droop  1 = Droop Value Assigned
Bit 3 Frequency Gradient  0 = No Gradient  1 = Gradient Value Assigned
Bit 4 Device Type 1 = Storage Heater (Appliance internal value 11)
Bit 5 Device Type 1 = Water Cylinder (Appliance Internal value 9)
Bit 6 Spare
Bit 7 Appliance Status:   0 = Good     1= Safe Mode (fault seen)

* All Data described above will be passed from the Dimplex Appliances to the Nobo hub. This data reflects the settings which the appliances are currently using.

===================================================================================================================================================================================

Nobo Hub to LIC

Data from the Nobo Hub to the LIC will mirror the above data structure, except an additional byte will be appended at the end, which contains a value indicating the 'Comms Status' between the Nobo Hub and the Appliance.
A value of '1' indicated that Comms is Good.
A value of '0' indicated Comms is Bad

===================================================================================================================================================================================

Nobo Hub to Appliance Configuration Report

* All Data described below will be passed from the LIC, via the Nobo Hub, to a specific Appliance. This data contains commands which the appliances are instructed to follow.
Data Points written to Hub

Comment
Open Protocol (common data points 
GDD/DimpleUK in green) Byte No Name Data Source * Size in Frame Range / Units Raw Value Engineering Value Applies to Characteristic Notes

0 to 4 Appliance ID Five byte binary number All Dynamic
A target power that the appliance should 
go to if it can, this allows the utility to set a 
charge profile over the course of the day.

Target Power Set Point

5
Target Power Set Point
(Modified Power) One byte binary number 0 to 200% / % of rated power 0 to 200 0 to 200 All Dynamic

The appliance wont allow the cahrge level 
to go above this limit

Upper Limit SetPoint
6 Upper Set Point Limit Element Manager/LIC One byte binary number 0 to 100% 0 to 100 0 to 100 All Dynamic

Frequency Response Deadband 7 Frequency Response Deadband ANM/Element Manager/LIC One byte binary number 0 to 3 / Hz 0 to 30 0.0 to 3.0 All Dynamic
Frequency Response Gradient 8 to 9 Frequency Response Gradient ANM/Element Manager/LIC Two byte binary number 0 to 1000 / % of rated power per Hz 0 to 1000 0 to 1000 All Dynamic

10 to 11 Maximum Positive Ramp Rate ANM/Element Manager/LIC Two byte binary number 0 to 1000 / % of rated power per second 0 to 1000 0 to 1000 All Dynamic Reserved for future use
12 to 13 Maximum Negative Ramp Rate ANM/Element Manager/LIC Two byte binary number 0 to 1000 / % of rated power per second 0 to 1000 0 to 1000 All Dynamic Reserved for future use

temperature forecast
Average Daily Outside Temperature for 
Next day 14

Average daily outside temperature
forecast for next day ANM/Element Manager/LIC One byte binary number -20 to 50 / Deg C -20 to +50 -20 to +50 All Dynamic

15 Minimum Core / Water Temperature ANM/Element Manager/LIC One Byte Binary Number
Core: 0 to 255 C
Water 0 to 80 C 0 to 255 0 to 255 All Dynamic

16 Spare One byte binary number All
local time and date (may be UTC ) Time 17 to 18 Time Update Element Manager/LIC Two byte binary number 0 to 1440 minutes from midnight 0 to 1440 0 to 1440 All Dynamic
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Signals and other required information
Description Units Resolution Frequency Avaliability Use Comments
Is the appartment a corner appartment Yes/No - - - For WP X.X Example



Appendix 3 WP4_DB_Baseline MetroTherm Datasignals

Measurement data delivered
Description Unit Resolution Sample time Avaliability Communication protocol(s) Security requirements Ownership Comments
District heating units:

WP4.4 DH flow temperature - total Celcius 0,01 30 sec Direct-DTU interface DTU Elektro Estimated 30 installations
WP4.4 DH return  temperature - total Celcius 0,01 30 sec Direct-DTU interface DTU Elektro Estimated 30 installations
WP4.4 Space heating flow temperature Celcius 0,01 30 sec Danfoss ECL portal DTU Elektro Estimated 30 installations
WP4.4 Space heating return temperature Celcius 0,01 30 sec Danfoss ECL portal DTU Elektro Estimated 30 installations
WP4.4 DH return from space heating heat exchanger Celcius 0,01 30 sec Danfoss ECL portal DTU Elektro Estimated 30 installations
WP4.4 DH return temperature - domestic hot water tank Celcius 0,01 30 sec Danfoss ECL portal DTU Elektro Estimated 30 installations
WP4.4 Domestic hot water flow temperature Celcius 0,01 1 sec Direct-DTU interface DTU Elektro Estimated 30 installations
WP4.4 Cold water inlet temperature Celcius 0,01 1 sec Direct-DTU interface DTU Elektro Estimated 30 installations
WP4.4 Temperature sensor 1 (for DH control), water tank Celcius 0,01 30 sec Danfoss ECL portal DTU Elektro Estimated 30 installations
WP4.4 Temperature sensor 2 (for fuel shift),  water tank Celcius 0,01 30 sec Direct-DTU interface DTU Elektro Estimated 30 installations
WP4.4 Flowmeter, DH to hot water tank l/s 0,001 1 sec Direct-DTU interface DTU Elektro Estimated 30 installations
WP4.4 Flowmeter, Domestic hot water l/s 0,001 1 sec Direct-DTU interface DTU Elektro Estimated 30 installations
WP4.4 Flowmeter, DH total l/s 0,001 1 sec Direct-DTU interface DTU Elektro Estimated 30 installations
WP4.4 Flowmeter, Space heating l/s 0,001 1 sec Direct-DTU interface DTU Elektro Estimated 30 installations
WP4.4 District heating energy [kWh] 0,01 60 sec Direct-DTU interface DTU Elektro Calculated values from flow and Temps. Estimated 30 installations
WP4.4 Space heating consumption [kWh] 0,1 60 sec Direct-DTU interface DTU Elektro Calculated values from flow and Temps. Estimated 30 installations
WP4.4 DHW consumption [kWh] 0,1 60 sec Direct-DTU interface DTU Elektro Calculated values from flow and Temps. Estimated 30 installations
WP4.4 Electrical consuption fuel shift, domestic hot water [kWh] 0,1 60 sec Direct-DTU interface DTU Elektro Estimated 30 installations
WP4.4 Electrical consuption fuel shift, space heating [kWh] 0,1 60 sec Direct-DTU interface DTU Elektro Estimated 30 installations
WP4.4 Outdoor sensor Celcius 0,1 30 sec Danfoss ECL portal DTU Elektro Estimated 30 installations
WP4 Local grid frequency mHz 0,0001 0,5 sec ? DTU Elektro Estimated 30 installations
WP4 Local grid voltage V 0,01 1 sec ? DTU Elektro Estimated 30 installations

DHWHP:
WP4.4 Inlet air temperatur (T5) Celcius 0,01 60 sec Proprietary protocols, TTL-level, ES588 box, serial interface DTU Elektro Estimated 3 installations (2 bit forward, 36 bit return)
WP4.4 Evaporator temperature (T6) Celcius 0,01 60 sec Proprietary protocols, ES588 box, serial interface DTU Elektro Estimated 3 installations (2 bit forward, 36 bit return)
WP4.4 Top water tank temperature (T7) Celcius 0,01 60 sec Proprietary protocols, ES588 box, serial interface DTU Elektro Estimated 3 installations (2 bit forward, 36 bit return)
WP4.4 Bottom water tank temperature (T8) Celcius 0,01 60 sec Proprietary protocols, ES588 box, serial interface DTU Elektro Estimated 3 installations (2 bit forward, 36 bit return)
WP4.4 External temperature sensor (T9) Celcius 0,01 60 sec Proprietary protocols, ES588 box, serial interface DTU Elektro Estimated 3 installations (2 bit forward, 36 bit return)
WP4.4 Compressor running status On/off 60 sec Proprietary protocols, ES588 box, serial interface DTU Elektro Estimated 3 installations (2 bit forward, 36 bit return)
WP4.4 Electrical heater status On/off 60 sec Proprietary protocols, ES588 box, serial interface DTU Elektro Estimated 3 installations (2 bit forward, 36 bit return)
WP4.4 External relay On/off 60 sec Proprietary protocols, ES588 box, serial interface DTU Elektro Estimated 3 installations (2 bit forward, 36 bit return)

WP4.4
WP4.4
WP4.4



Appendix 3 WP4_DB_Baseline MetroTherm Datasignals

Measurements data needed
Description Units Resolution Frequency Avaliability Use Comments
District heating units:

WP4 Local grid frequency mHz 0,0001 0,5 sec ? E.g. Obtained with local external meter? DTU ElektroEstimated 30 installations
WP4 Local grid voltage V 0,01 1 sec ? E.g. Obtained with local external meter? DTU ElektroEstimated 30 installations



Appendix 3 WP4_DB_Baseline MetroTherm Datasignals

Signals and other required information
Description Units Resolution Frequency Avaliability Use Comments

WP4.4 Start/stop signal fuel shift On/off 10s WP3 + WP4
WP4.4 Siganl for LTDH On/off 60s WP3 + WP4
WP4.4 New set-points for ECL-controller - 1 °C 0,01 60s WP3 + WP4
WP4.4 New set-points for ECL-controller - 2 °C 0,01 60s WP3 + WP4
WP4.4 New set-points for ECL-controller - 3 ? 0,01 60s WP3 + WP4
WP4.4 Pump control Space heating, ECL-controller - 4 ? 60s WP3 + WP4
WP4 Smart Network Services external signal ? ? 5 min.? WP4, WP8 E.g. XML file containing different services parameters
WP4.4 DHWHP:
WP4.4 Start/stop signal compressor/heater 4-20 mA 10 s WP3 + WP4 Alternatively 0-10 VDC, port T10 on unit
WP4.4 Change of setting/runnign modes (E-menus) 60s WP3 + WP4 Proprietary protocols, ES588 box, serial interface



Appendix 4 WP5_GU_Baseline

Measurement data delivered
Description Unit Resolution Frequency Avaliability Communication protocol(s) Security requirements Ownership Comments
Voltage at appartment (3 phase) V 0,5 V 30 seconds 1 min IEC104, Modbus TCP Example

Heat Exchanger Substation*

Energy MWh 0,1 1 hour 24 hour M-BUS HOFOR District heating network

Volume m3 0,1 1 hour 24 hour M-BUS HOFOR District heating network

Power MW 0,1 1 hour 24 hour M-BUS HOFOR District heating network

Volumen Flow m3/h 0,1 1 hour 24 hour M-BUS HOFOR District heating network

Temperature flow Celcius 0,1 1 hour 24 hour M-BUS HOFOR District heating network

Temperature return Celcius 0,1 1 hour 24 hour M-BUS HOFOR District heating network

Pressure flow bar 0,1 1 hour 24 hour HOFOR District heating network

Pressure return bar 0,1 1 hour 24 hour

*Measurement data will be available, if relevant for the project

Building Energy Meter**

Energy MWh 0,1 1 hour 24 hour M-BUS HOFOR District heating buildings

Volume m3 0,1 1 hour 24 hour M-BUS HOFOR District heating buildings

Power kW 0,1 1 hour 24 hour M-BUS HOFOR District heating buildings

Volumen Flow m3/h 0,1 1 hour 24 hour M-BUS HOFOR District heating buildings

Temperature flow Celcius 0,1 1 hour 24 hour M-BUS HOFOR District heating buildings

Temperature return Celcius 0,1 1 hour 24 hour M-BUS HOFOR District heating buildings

**Measurement data will only be available, if written acceptance from customer exists

Building Water Meter**

Volume m3 0,1 HOFOR Buildings



**Measurement data will only be available, if written acceptance from customer exists

Units :  Values unit  
Resolution:  Resolution of measurement  
Frequency:  Frequency of measurement  
Avaliability:  How long after the measurement can the data be available at the data warehouse  
Communication protocol: Possible communication protocols (please specify all available)  
Security requirements: If there is any security requirements, put them here 
Ownership:  Who owns the data  



Appendix 4 WP5_GU_Baseline

Measurements data needed
Description Units Resolution Frequency Avaliability Use Comments
Voltage at appartment (3 phase) V 0,1 V 5 min 24 hours For experiment x Example

Appartment Energy Meter

Energy MWh 0,1 1 hour 24 hour WP5.1+5.2

Volume m3 0,1 1 hour 24 hour WP5.1+5.2

Power kW 0,1 1 hour 24 hour WP5.1+5.2

Volumen Flow m3/h 0,1 1 hour 24 hour WP5.1+5.2

Temperature flow Celcius 0,1 1 hour 24 hour WP5.1+5.2

Temperature return Celcius 0,1 1 hour 24 hour WP5.1+5.2

Appartment Water Meter

Volume m3 0,1 WP5.1+5.2

Appartment Room Temperature Sensors

Temperatures Celcius 0,1 5 min. 5 min. WP5.1+5.2+5.4

Units :  Values unit  
Resolution:  Resolution of measurement  
Frequency:  Frequency of measurement  
Avaliability:  How long after the measurement must the data be available at the data warehouse  



Appendix 5 WP6_GU_Baseline

Measurement data delivered

Description Unit Resolution Frequency Avaliability Communication protocol(s) Security requirements Ownership Comments
Voltage at appartment (3 phase) V 0,5 V 30 seconds 1 min IEC104, Modbus TCP Example
Energy measurements from meters kWh 5 min > 1 day
Measurements P and Q from battery kW?, kVAr? Delta change Realtime 1 min? IEC104? Output from DEE SCADA
Measurements P and Q from 10kV infeed to Nordhavn kW?, kVAr? Delta change Realtime 1 min? IEC104? Output from DEE SCADA



Appendix 5 WP6_GU_Baseline

Measurements data needed
Description Units Resolution Frequency Avaliability Use Comments
Voltage at appartment (3 phase) V 0,1 V 5 min 24 hours For experiment x Example
Energy measurements from meters kWh 5 min > 1 day Analyses of power flow and customer behaviour
Measurements P and Q from battery kW?, kVAr?Delta change Realtime 1 min? Analyses of power flow and customer behaviour
Measurements P and Q from 10kV infeed to Nordhavn kW?, kVAr?Delta change Realtime 1 min? Analyses of power flow and customer behaviour

History log of all experiments being run in the project.
Analyse of the use of power and to filter out unwanted 
events.



Appendix 5 WP6_GU_Baseline

Signals and other required information
Description Units Resolution Frequency Avaliability Use Comments
Is the appartment a corner appartment Yes/No - - - For WP X.X Example
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WP7: Nordhavn Transport  

D. 10 Marts 2016



Nordhavn WP7 

Ta 

Task 7.0 Questions 

Pre-installation requirements 
- What are the specs

2 

Identify Buildings 
- Residential
- Commercial

With whom 
and what to 
coordinate 



Nordhavn WP7 

Ta 

Task 7.02 Questions 

Platform integrations 
-  Booking 
-  Payment 

Residential 
usage 

Commercial 
usage 

3 

Car Share Vehicle specifications 
-  Operator models 
-  Vehicle models & numbers 
-  Driverless autonomous electric 

mobility 

Size and 
function Edgar 



Nordhavn WP7 

Ta 

Task 7.1 Delivery – Check! 

Platform integrations 
- Data pecs

Dynamic & 
Static? 

4 

Data platform 
- Out
- in

Load profile 

Price 
signals? 



Nordhavn WP7 

Ta 

Task 7.1 Delivery 

5 

Ladestander 
nummer vej addresse Husnummer Post kode 

Kommune/
Amt Land 

Back-end 
kunde 
nummer 

BA-9463-2 
Islands 
Brygge 37 2300 København DK 0004043379 

BA-9477-6 
Islands 
Brygge 37 2300 København DK 0004043379 

Back-end 
kundenumme
r 

Nummer 
svarer til 
authenticatio
n Elmåler 

Elmåler start 
(kWh) 

Elmåler 
slut(kWh) 

Strøm 
forbrug 
(kWh) 

15 minutter 
lade data 
værdier Bekræft 

Elnets 
forbindelse 

Ladepunkttyp 
(AC/DC) 

data 
generation 

Data 
generation 
tidspunkt 

Rapport 
generator ID 

CleanCharge 
Solutions 
ApS 5 

331210-5046
114 2,317200 2,495100 0,1779 2 true 

Untermessun
g AC 16/08/12 8:30:44 e.m. RFC_UC4 

CleanCharge 
Solutions 
ApS 5 

331210-5046
172 7,935200 12,251600 4,3164 8 true 

Untermessun
g AC 16/08/12 8:30:44 e.m. RFC_UC4 

Ladedato 
start Ladetid start Ladedato slut Ladetid slut 

Ladetid 
[ TT:MM:SS]/
blåt lys 

ID aktiv 
[ TT:MM:SS]/
(Kabel låst) 

Contract ID/passer  
til digital platform 

Unik ID/Digital 
Platform 

Ladestander 
nummer 

18/06/12 12:14:23 e.m. 18/06/12 12:16:28 e.m. 00:01:58 00:02:05 
DK-
CCH-000083-2 5E603028 BA-9463-2 

18/06/12 1:38:04 e.m. 18/06/12 3:23:39 e.m. 01:07:17 01:45:35 
DK-
CCH-000083-2 5E603028 BA-9477-6 



Oversigt – Oplade sessions & elektricitets 
forbrug totalt 
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Oversigt – antal kWh per oplade session 

§  Værdier kun til og med 30/6/2015 
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Oversigt – oplade sessions & opladt kWh i alt 

>  81 Oplade sessions i Juli måned på Islands Brygge 
>  Kun blå blokke 
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Oversigt: lade mønster per uge 

>  Kan også laves helt ned på dage 

* Alle opladninger 
>0,5kWh
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Oversigt: – Underliggende parkering & Lade 
mønster 

>  Gennemgående er peak load mellem kl.11 og 13. En dynamisk begrænser af elnet belastningen 
(load) kan hjælpe med at beskytte mod lokal overbelastning og deraf afledt ustabilitet i elnettet. 

CleanCharge RWE ladestandere har denne funktionalitet indbygget. 

* Alle opladninger 
>0,5kWh

Antal af alle oplade sessions*  
(i Juli måned) 

Summering opladt strøm* i kWh  
(i Juli måned) 



Synlighed-værdi-
bæredygtigt- 
god forretning 

 
 
 
 
 
 
 
 
 

Næste skridt  



Appendix 7 WP10_DB_Baseline

Measurement data delivered
Description Unit Resolution Sample time Avaliability Communication protocol(s) Security requirements Ownership Comments

WP10.1 DH flow temperature Celcius 0,1 60 sec 1h Danfoss
WP10.1 DH return Temperature Celcius 0,1 60 sec 1h Danfoss
WP10.1 Compressor operation mode e.g. [1-8] Number 1 60 sec 1h Danfoss
WP10.1 Compressor speed / capacity [0-100] Number 1 60 sec 1h Danfoss
WP10.1 Condenser flow [l/hr] 1 60 sec 1h Danfoss
WP10.1 Evaporator flow [l/hr] 1 60 sec 1h Danfoss
WP10.1 Compressor electric consumption [kW] 0,01 60 sec 1h Danfoss
WP10.1 Storage tank charging level [0-100] Number 1 60 sec 1h Danfoss
WP10.1 DHW temperature in supply Celcius 0,1 60 sec 1h Danfoss
WP10.1 Heating flow temperature Celcius 0,1 60 sec 1h Danfoss
WP10.1 Heating return temperature Celcius 0,1 60 sec 1h Danfoss
WP10.1 DH energy [kWh] 0,01 60 sec 1h Danfoss
WP10.1 Heating consumption [kWh] 0,01 60 sec 1h
WP10.1 DHW consumption [kWh] 0,01 60 sec 1h

WP10.2 Room temperature setpoint* Celcius 0,5 15 min 1h Danfoss API Danfoss
WP10.2 Room temperature* Celcius 0,1 15 min 1h Danfoss API Danfoss
WP10.2 Floor temperature* Celcius 0,1 15 min 1h Danfoss API Danfoss
WP10.2 Accupants away or home*   ** On/off 1 60 sec 1h Danfoss API Danfoss
WP10.2 Heat demand forecast (to be decided) Danfoss API
WP10.2 Available heat flexibility (to be decided) Danfoss API

*Measurement data will only be available, if written acceptance from customer exists
**Status data will only be available, if the users change status on user panel or Smartphone App

WP10.2 Heat Meter flow temperature Celcius 0,01 15 min Danfoss API
WP10.2 Heat Meter return temperature Celcius 0,01 15 min Danfoss API
WP10.2 Heat Meter volume flow m3/h 0,001 15 min Danfoss API
WP10.2 Heat meter volume m3 0,01 15 min Danfoss API
WP10.2 Heat meter energy Wh 1000 15 min Danfoss API

WP10.3 District heating production from store GJ 0,00001 60 seconds 2 hours Supermarket or Danfoss
WP10.3 Forward water temperature from the supermarket Celsius 0,1 60 seconds 2 hours Supermarket or Danfoss
WP10.3 Return water temperature from the supermarket Celsius 0,1 60 seconds 2 hours Supermarket or Danfoss



Appendix 7 WP10_DB_Baseline

Measurements data needed
Description Units Resolution Frequency Avaliability Use Comments

WP10 Price vector for DH, 24h DKK 0,01 2h WP10.1 + WP10.2 + WP10.3 Vector with 24 elements (60 min samples)
WP10 Price vector for electricity, 24h DKK 0,01 2h WP10.1 + WP10.2 + WP10.3 Vector with 24 elements (60 min samples)
WP10 Weather forecast, 24h, Amb. temp Celcius 0,1 6h WP10.1 + WP10.2 Vector with 288 elements (5 min samples)
WP10 Weather forecast, 24h, Sun radiation [W/m^2] 1 6h WP10.1 + WP10.2 Vector with 288 elements (5 min samples)
WP10 Weather forecats, 24h, Wind speed [m/sec] 0,1 6h WP10.1 + WP10.2 Vector with 288 elements (5 min samples)
WP10 Building related data, Indoor temp. Celcius 0,1 5 min WP10.1 + WP10.2
WP10 Building related data, persons in building or ? Number ? 5 min WP10.1 + WP10.2
WP10 Building related data, signals from e.g. heating system ? ? ? 5 min WP10.1 + WP10.2
WP10 Building related data, signals from e.g. DHW system ? ? ? 5 min WP10.1 + WP10.2
WP10 Requested heat flexibility



Appendix 7 WP10_DB_Baseline

Signals and other required information
Description Units Resolution Frequency Avaliability Use Comments
Is the appartment a corner appartment Yes/No - - - For WP X.X Example



Appendix 8.1 ELN Data

Measurement data delivered
Description Unit Resolution Frequency Avaliability Communication protocol(s) Security requirements Ownership Comments
Voltage L1 V 0,1 V 1 min 1 min Modbus RTU / ZigBee All apartements, 1 each
Voltage L2 V 0,1 V 1 min 1 min Modbus RTU / ZigBee All apartements, 1 each
Voltage L3 V 0,1 V 1 min 1 min Modbus RTU / ZigBee All apartements, 1 each
Aperage L1 A 0,01 A 1 min 1 min Modbus RTU / ZigBee All apartements, 1 each
Aperage L2 A 0,01 A 1 min 1 min Modbus RTU / ZigBee All apartements, 1 each
Aperage L3 A 0,01 A 1 min 1 min Modbus RTU / ZigBee All apartements, 1 each
Elec. Power Total Active W 0,1 W 1 min 1 min Modbus RTU / ZigBee All apartements, 1 each
Elec. Power Total Reactive W 0,1 W 1 min 1 min Modbus RTU / ZigBee All apartements, 1 each
Elec. Active Energy Total kWh 1 W 5 min 1 min Modbus RTU / ZigBee All apartements, 1 each
Elec. Active Energy Total kWh 1 W 5 min 1 min Modbus RTU / ZigBee All apartements, 1 each
Heat Power W 0,1 W 1 min 1 min Mbus ??? Depends on meter
Heat Temperature Forward °C 0,1 °C 1 min 1 min Mbus ??? Depends on meter
Heat Temperature Return °C 0,1 °C 1 min 1 min Mbus ??? Depends on meter
Heat Flow 1 l/s 1 l/s 1 min 1 min Mbus ??? Depends on meter
Heat Energy total kWh 1 W 5 min 1 min Mbus ??? All apartements, 1 each
Hot water Flow l/s 1 l/s 1 min 1 min Mbus ??? Depends on meter
Hot water Temperature °C 0,1 °C 1 min 1 min Mbus ??? Depends on meter
Hot Water Energy total kWh 1 W 5 min 1 min Mbus ??? All apartements, 1 each
Heat. Valve 1 % 0,1 % 1 min 1 min KNX All apartements, 1 each
Heat. Valve 2 % 0,1 % 1 min 1 min KNX All apartements, 1 each
Heat. Valve 3 % 0,1 % 1 min 1 min KNX All apartements, 1 each
Heat. Valve 4 % 0,1 % 1 min 1 min KNX All apartements, 1 each
Heat. Valve 5 % 0,1 % 1 min 1 min KNX All apartements, 1 each
Heat. Valve 6 % 0,1 % 1 min 1 min KNX All apartements, 1 each
Heat. Valve 7 % 0,1 % 1 min 1 min KNX All apartements, 1 each
Ventilation 1 ?? ?? ?? ?? KNX All apartements, 1 each
Ventilation 2 ?? ?? ?? ?? KNX All apartements, 1 each
Ventilation 3 ?? ?? ?? ?? KNX All apartements, 1 each
Ventilation 4 ?? ?? ?? ?? KNX All apartements, 1 each
Ventilation 5 ?? ?? ?? ?? KNX All apartements, 1 each
Ventilation 6 ?? ?? ?? ?? KNX All apartements, 1 each
Ventilation 7 ?? ?? ?? ?? KNX All apartements, 1 each
Ventilation 8 ?? ?? ?? ?? KNX All apartements, 1 each
Ventilation 9 ?? ?? ?? ?? KNX All apartements, 1 each
Ventilation 10 ?? ?? ?? ?? KNX All apartements, 1 each
Room temperature Mid. 1 °C 0,1 °C 1 min 1 min KNX All apartements, 1 each
Room temperature Mid. 2 °C 0,1 °C 1 min 1 min KNX All apartements, 1 each
Room temperature Mid. 3 °C 0,1 °C 1 min 1 min KNX All apartements, 1 each
Room temperature Mid. 4 °C 0,1 °C 1 min 1 min KNX All apartements, 1 each
Room temperature Mid. 5 °C 0,1 °C 1 min 1 min KNX All apartements, 1 each
Room temperature Mid. 6 °C 0,1 °C 1 min 1 min KNX All apartements, 1 each
Room temperature High. 1 °C 0,1 °C 1 min 1 min KNX All apartements, 1 each
Room temperature High. 2 °C 0,1 °C 1 min 1 min KNX All apartements, 1 each
Room temperature High. 3 °C 0,1 °C 1 min 1 min KNX All apartements, 1 each
Room temperature Low. 1 °C 0,1 °C 1 min 1 min KNX All apartements, 1 each
Room temperature Low. 2 °C 0,1 °C 1 min 1 min KNX All apartements, 1 each



Room temperature Low. 3 °C 0,1 °C 1 min 1 min KNX All apartements, 1 each
In wall temperature °C 0,1 °C 1 min 1 min KNX Selected apartements, 1 or more
Room Humidity 1 %RH 0,1 %RH 1 min 1 min KNX All apartements, 1 each
Room Humidity 2 %RH 0,1 %RH 1 min 1 min KNX All apartements, 1 each
Room Humidity 3 %RH 0,1 %RH 1 min 1 min KNX All apartements, 1 each
Room Humidity 4 %RH 0,1 %RH 1 min 1 min KNX All apartements, 1 each
Room CO2 1 ppm 1 ppm 1 min 1 min KNX All apartements, 1 each
Room CO2 2 ppm 1 ppm 1 min 1 min KNX All apartements, 1 each
Room Light 1 Lux 1 lux 1 min 1 min KNX All apartements, 1 each
Room Light 2 Lux 1 lux 1 min 1 min KNX All apartements, 1 each
Room Light 3 Lux 1 lux 1 min 1 min KNX All apartements, 1 each
Room Light 4 Lux 1 lux 1 min 1 min KNX All apartements, 1 each
Occupancy 1 Bool - 1 min 1 min KNX All apartements, 1 each
Occupancy 2 Bool - 1 min 1 min KNX All apartements, 1 each
Occupancy 3 Bool - 1 min 1 min KNX All apartements, 1 each
Occupancy 4 Bool - 1 min 1 min KNX All apartements, 1 each
Occupancy 5 Bool - 1 min 1 min KNX All apartements, 1 each
Occupancy 6 Bool - 1 min 1 min KNX All apartements, 1 each
Door open 1 Bool - 1 min 1 min KNX All apartements, 1 each
Door open 2 Bool - 1 min 1 min KNX All apartements, 1 each
Window open 1 Bool - 1 min 1 min KNX All apartements, 1 each
Window open 2 Bool - 1 min 1 min KNX All apartements, 1 each
Window open 3 Bool - 1 min 1 min KNX All apartements, 1 each
Window open 4 Bool - 1 min 1 min KNX All apartements, 1 each
Window open 5 Bool - 1 min 1 min KNX All apartements, 1 each
Window open 6 Bool - 1 min 1 min KNX All apartements, 1 each
Blind 1 % 1 % 1 min 1 min KNX All apartements, 1 each
Blind 2 % 1 % 1 min 1 min KNX All apartements, 1 each
Blind 3 % 1 % 1 min 1 min KNX All apartements, 1 each
Blind 4 % 1 % 1 min 1 min KNX All apartements, 1 each
Blind 5 % 1 % 1 min 1 min KNX All apartements, 1 each
Blind 6 % 1 % 1 min 1 min KNX All apartements, 1 each
Dimmer 1 % 1 % 1 min 1 min KNX All apartements, 1 each
Dimmer 2 % 1 % 1 min 1 min KNX All apartements, 1 each
Dimmer 3 % 1 % 1 min 1 min KNX All apartements, 1 each
Dimmer 4 % 1 % 1 min 1 min KNX All apartements, 1 each
Dimmer 5 % 1 % 1 min 1 min KNX All apartements, 1 each
Dimmer 6 % 1 % 1 min 1 min KNX All apartements, 1 each
Weather, wind speed m/s 0,1 m/s 1 min 1 min 3, 2 buildings + 1 metrologic  station
Weather, wind direction 0-360 0,1 1 min 1 min 3, 2 buildings + 1 metrologic  station
Weather, sun Lux 1 lux 1 min 1 min 3, 2 buildings + 1 metrologic  station
Weather, temperature °C 0,1 °C 1 min 1 min 3, 2 buildings + 1 metrologic  station
Weather, humidity %RH 0,1 %RH 1 min 1 min 3, 2 buildings + 1 metrologic  station



Appendix 8.1 ELN Data

Measurements data needed
Description Units Resolution Frequency Avaliability Use Comments
Voltage at appartment (3 phase) V 0,1 V 5 min 24 hours For experiment x Example



Appendix 8.1 ELN Data

Signals and other required information
Description Units Resolution Frequency Avaliability Use Comments
Is the appartment a corner appartment Yes/No - - - For WP X.X Example



Appendix 8.2 WP3_Kyriaki

Measurement data delivered
Description Unit Resolution Frequency Avaliability Communication protocol(s) Security requirements Ownership Comments
Voltage L1 V 0,1 V 1 min 1 min Modbus RTU / ZigBee All apartements, 1 each
Voltage L2 V 0,1 V 1 min 1 min Modbus RTU / ZigBee All apartements, 1 each
Voltage L3 V 0,1 V 1 min 1 min Modbus RTU / ZigBee All apartements, 1 each
Aperage L1 A 0,01 A 1 min 1 min Modbus RTU / ZigBee All apartements, 1 each
Aperage L2 A 0,01 A 1 min 1 min Modbus RTU / ZigBee All apartements, 1 each
Aperage L3 A 0,01 A 1 min 1 min Modbus RTU / ZigBee All apartements, 1 each
Elec. Power Total Active W 0,1 W 1 min 1 min Modbus RTU / ZigBee All apartements, 1 each
Elec. Power Total Reactive W 0,1 W 1 min 1 min Modbus RTU / ZigBee All apartements, 1 each
Elec. Active Energy Total kWh 1 W 5 min 1 min Modbus RTU / ZigBee All apartements, 1 each
Elec. Active Energy Total kWh 1 W 5 min 1 min Modbus RTU / ZigBee All apartements, 1 each
Heat Power W 0,1 W 1 min 1 min Mbus ??? Depends on meter
Heat Temperature Forward °C 0,1 °C 1 min 1 min Mbus ??? Depends on meter
Heat Temperature Return °C 0,1 °C 1 min 1 min Mbus ??? Depends on meter
Heat Flow 1 l/s 1 l/s 1 min 1 min Mbus ??? Depends on meter
Heat Energy total kWh 1 W 5 min 1 min Mbus ??? All apartements, 1 each
Hot water Flow l/s 1 l/s 1 min 1 min Mbus ??? Depends on meter
Hot water Temperature °C 0,1 °C 1 min 1 min Mbus ??? Depends on meter
Hot Water Energy total kWh 1 W 5 min 1 min Mbus ??? All apartements, 1 each
Heat. Valve 1 % 0,1 % 1 min 1 min KNX All apartements, 1 each
Heat. Valve 2 % 0,1 % 1 min 1 min KNX All apartements, 1 each
Heat. Valve 3 % 0,1 % 1 min 1 min KNX All apartements, 1 each
Heat. Valve 4 % 0,1 % 1 min 1 min KNX All apartements, 1 each
Heat. Valve 5 % 0,1 % 1 min 1 min KNX All apartements, 1 each
Heat. Valve 6 % 0,1 % 1 min 1 min KNX All apartements, 1 each
Heat. Valve 7 % 0,1 % 1 min 1 min KNX All apartements, 1 each
Ventilation 1 ?? ?? ?? ?? KNX All apartements, 1 each
Ventilation 2 ?? ?? ?? ?? KNX All apartements, 1 each
Ventilation 3 ?? ?? ?? ?? KNX All apartements, 1 each
Ventilation 4 ?? ?? ?? ?? KNX All apartements, 1 each
Ventilation 5 ?? ?? ?? ?? KNX All apartements, 1 each
Ventilation 6 ?? ?? ?? ?? KNX All apartements, 1 each
Ventilation 7 ?? ?? ?? ?? KNX All apartements, 1 each
Ventilation 8 ?? ?? ?? ?? KNX All apartements, 1 each
Ventilation 9 ?? ?? ?? ?? KNX All apartements, 1 each
Ventilation 10 ?? ?? ?? ?? KNX All apartements, 1 each
Room temperature Mid. 1 °C 0,1 °C 1 min 1 min KNX All apartements, 1 each
Room temperature Mid. 2 °C 0,1 °C 1 min 1 min KNX All apartements, 1 each
Room temperature Mid. 3 °C 0,1 °C 1 min 1 min KNX All apartements, 1 each
Room temperature Mid. 4 °C 0,1 °C 1 min 1 min KNX All apartements, 1 each
Room temperature Mid. 5 °C 0,1 °C 1 min 1 min KNX All apartements, 1 each
Room temperature Mid. 6 °C 0,1 °C 1 min 1 min KNX All apartements, 1 each
Room temperature High. 1 °C 0,1 °C 1 min 1 min KNX All apartements, 1 each
Room temperature High. 2 °C 0,1 °C 1 min 1 min KNX All apartements, 1 each
Room temperature High. 3 °C 0,1 °C 1 min 1 min KNX All apartements, 1 each
Room temperature Low. 1 °C 0,1 °C 1 min 1 min KNX All apartements, 1 each
Room temperature Low. 2 °C 0,1 °C 1 min 1 min KNX All apartements, 1 each



Room temperature Low. 3 °C 0,1 °C 1 min 1 min KNX All apartements, 1 each
In wall temperature °C 0,1 °C 1 min 1 min KNX Selected apartements, 1 or more
Room Humidity 1 %RH 0,1 %RH 1 min 1 min KNX All apartements, 1 each
Room Humidity 2 %RH 0,1 %RH 1 min 1 min KNX All apartements, 1 each
Room Humidity 3 %RH 0,1 %RH 1 min 1 min KNX All apartements, 1 each
Room Humidity 4 %RH 0,1 %RH 1 min 1 min KNX All apartements, 1 each
Room CO2 1 ppm 1 ppm 1 min 1 min KNX All apartements, 1 each
Room CO2 2 ppm 1 ppm 1 min 1 min KNX All apartements, 1 each
Room Light 1 Lux 1 lux 1 min 1 min KNX All apartements, 1 each
Room Light 2 Lux 1 lux 1 min 1 min KNX All apartements, 1 each
Room Light 3 Lux 1 lux 1 min 1 min KNX All apartements, 1 each
Room Light 4 Lux 1 lux 1 min 1 min KNX All apartements, 1 each
Occupancy 1 Bool - 1 min 1 min KNX All apartements, 1 each
Occupancy 2 Bool - 1 min 1 min KNX All apartements, 1 each
Occupancy 3 Bool - 1 min 1 min KNX All apartements, 1 each
Occupancy 4 Bool - 1 min 1 min KNX All apartements, 1 each
Occupancy 5 Bool - 1 min 1 min KNX All apartements, 1 each
Occupancy 6 Bool - 1 min 1 min KNX All apartements, 1 each
Door open 1 Bool - 1 min 1 min KNX All apartements, 1 each
Door open 2 Bool - 1 min 1 min KNX All apartements, 1 each
Window open 1 Bool - 1 min 1 min KNX All apartements, 1 each
Window open 2 Bool - 1 min 1 min KNX All apartements, 1 each
Window open 3 Bool - 1 min 1 min KNX All apartements, 1 each
Window open 4 Bool - 1 min 1 min KNX All apartements, 1 each
Window open 5 Bool - 1 min 1 min KNX All apartements, 1 each
Window open 6 Bool - 1 min 1 min KNX All apartements, 1 each
Blind 1 % 1 % 1 min 1 min KNX All apartements, 1 each
Blind 2 % 1 % 1 min 1 min KNX All apartements, 1 each
Blind 3 % 1 % 1 min 1 min KNX All apartements, 1 each
Blind 4 % 1 % 1 min 1 min KNX All apartements, 1 each
Blind 5 % 1 % 1 min 1 min KNX All apartements, 1 each
Blind 6 % 1 % 1 min 1 min KNX All apartements, 1 each
Dimmer 1 % 1 % 1 min 1 min KNX All apartements, 1 each
Dimmer 2 % 1 % 1 min 1 min KNX All apartements, 1 each
Dimmer 3 % 1 % 1 min 1 min KNX All apartements, 1 each
Dimmer 4 % 1 % 1 min 1 min KNX All apartements, 1 each
Dimmer 5 % 1 % 1 min 1 min KNX All apartements, 1 each
Dimmer 6 % 1 % 1 min 1 min KNX All apartements, 1 each
Weather, wind speed m/s 0,1 m/s 1 min 1 min 3, 2 buildings + 1 metrologic  station
Weather, wind direction 0-360 0,1 1 min 1 min 3, 2 buildings + 1 metrologic  station
Weather, sun Lux 1 lux 1 min 1 min 3, 2 buildings + 1 metrologic  station
Weather, temperature °C 0,1 °C 1 min 1 min 3, 2 buildings + 1 metrologic  station
Weather, humidity %RH 0,1 %RH 1 min 1 min 3, 2 buildings + 1 metrologic  station
Weather, pressure pa 1 1 min 1 min 3, 2 buildings + 1 metrologic  station



Appendix 8.2 WP3_Kyriaki

Measurements data needed
Description Units Resolution Frequency Avaliability Use Comments Column1 Column2
Voltage L1 V 0,1 V 1 min 24 hours All apartments, 1 each
Voltage L2 V 0,1 V 1 min 24 hours All apartments, 1 each
Voltage L3 V 0,1 V 1 min 24 hours All apartments, 1 each
Aperage L1 A 0,01 A 1 min 24 hours All apartments, 1 each
Aperage L2 A 0,01 A 1 min 24 hours All apartments, 1 each
Aperage L3 A 0,01 A 1 min 24 hours All apartments, 1 each
Elec. Power Total Active W 0,1 W 1 min 24 hours Demo #01, #05, #06, #13 & #14 All apartments, 1 each
Elec. Power Total Reactive W 0,1 W 1 min 24 hours Demo #01, #05, #06, #13 & #14 All apartments, 1 each
Elec. Active Energy Total kWh 1 W 5 min 24 hours Demo #01, #05, #06, #13 & #14 All apartments, 1 each
Elec. Active Energy Total kWh 1 W 5 min 24 hours Demo #01, #05, #06, #13 & #14 All apartments, 1 each
Heat Power W 0,1 W 1 min 24 hours Demo #01, #05, #06, #13 & #14 Depends on meter
Heat Temperature Forward °C 0,1 °C 1 min 24 hours Demo #01, #05, #06, #13 & #14 Depends on meter
Heat Temperature Return °C 0,1 °C 1 min 24 hours Demo #01, #05, #06, #13 & #14 Depends on meter
Heat Flow 1 l/s 1 l/s 1 min 24 hours Demo #01, #05, #06, #13 & #14 Depends on meter
Heat Energy total kWh 1 W 5 min 24 hours Demo #01, #05, #06, #13 & #14 All apartments, 1 each
Hot water Flow l/s 1 l/s 1 min 24 hours Demo #01, #05, #06, #13 & #14 Depends on meter
Hot water Temperature °C 0,1 °C 1 min 24 hours Demo #01, #05, #06, #13 & #14 Depends on meter
Hot Water Energy total kWh 1 W 5 min 24 hours Demo #01, #05, #06, #13 & #14 All apartments, 1 each
Heat. Valve 1 % 0,1 % 1 min 24 hours Demo #01, #05, #06, #13 & #14 All apartments, 1 each
Heat. Valve 2 % 0,1 % 1 min 24 hours Demo #01, #05, #06, #13 & #14 All apartments, 1 each
Heat. Valve 3 % 0,1 % 1 min 24 hours Demo #01, #05, #06, #13 & #14 All apartments, 1 each
Heat. Valve 4 % 0,1 % 1 min 24 hours Demo #01, #05, #06, #13 & #14 All apartments, 1 each
Heat. Valve 5 % 0,1 % 1 min 24 hours Demo #01, #05, #06, #13 & #14 All apartments, 1 each
Heat. Valve 6 % 0,1 % 1 min 24 hours Demo #01, #05, #06, #13 & #14 All apartments, 1 each
Heat. Valve 7 % 0,1 % 1 min 24 hours Demo #01, #05, #06, #13 & #14 All apartments, 1 each
Ventilation 1 ?? ?? ?? 24 hours Demo #01, #05, #06, #13 & #14 All apartments, 1 each Measure temperature and flows of supply  and exhaust openings
Ventilation 2 ?? ?? ?? 24 hours Demo #01, #05, #06, #13 & #14 All apartments, 1 each Measure temperature and flows of supply  and exhaust openings
Ventilation 3 ?? ?? ?? 24 hours Demo #01, #05, #06, #13 & #14 All apartments, 1 each Measure temperature and flows of supply  and exhaust openings
Ventilation 4 ?? ?? ?? 24 hours Demo #01, #05, #06, #13 & #14 All apartments, 1 each Measure temperature and flows of supply  and exhaust openings
Ventilation 5 ?? ?? ?? 24 hours Demo #01, #05, #06, #13 & #14 All apartments, 1 each Measure temperature and flows of supply  and exhaust openings
Ventilation 6 ?? ?? ?? 24 hours Demo #01, #05, #06, #13 & #14 All apartments, 1 each Measure temperature and flows of supply  and exhaust openings
Ventilation 7 ?? ?? ?? 24 hours Demo #01, #05, #06, #13 & #14 All apartments, 1 each Measure temperature and flows of supply  and exhaust openings
Ventilation 8 ?? ?? ?? 24 hours Demo #01, #05, #06, #13 & #14 All apartments, 1 each Measure temperature and flows of supply  and exhaust openings
Ventilation 9 ?? ?? ?? 24 hours Demo #01, #05, #06, #13 & #14 All apartments, 1 each Measure temperature and flows of supply  and exhaust openings
Ventilation 10 ?? ?? ?? 24 hours Demo #01, #05, #06, #13 & #14 All apartments, 1 each Measure temperature and flows of supply  and exhaust openings
Floor temperature 1 °C 0,1 °C 1 min 24 hours Demo #01, #05, #06, #13 & #14 All apartments, 1 each All rooms
Floor temperature 2 °C 0,1 °C 1 min 24 hours Demo #01, #05, #06, #13 & #14 All apartments, 1 each All rooms
Floor temperature 3 °C 0,1 °C 1 min 24 hours Demo #01, #05, #06, #13 & #14 All apartments, 1 each All rooms
Floor temperature 4 °C 0,1 °C 1 min 24 hours Demo #01, #05, #06, #13 & #14 All apartments, 1 each All rooms
Floor temperature 5 °C 0,1 °C 1 min 24 hours Demo #01, #05, #06, #13 & #14 All apartments, 1 each All rooms
Floor temperature 6 °C 0,1 °C 1 min 24 hours Demo #01, #05, #06, #13 & #14 All apartments, 1 each All rooms

Room temperature 0.1 m over floor level 1 °C 0,1 °C 1 min 24 hours Demo #01, #05, #06, #13 & #14 All apartments, 1 each All rooms
This needs to be set up for measurements only in 
occasional periods (not permanently) during one year until all 

Room temperature 0.1 m over floor level 2 °C 0,1 °C 1 min 24 hours Demo #01, #05, #06, #13 & #14 All apartments, 1 each All rooms This needs to be set up for measurements only in 
occasional periods (not permanently) during one year until all 
seasons and occupational patterns are covered

Room temperature 0.1 m over floor level 3 °C 0,1 °C 1 min 24 hours Demo #01, #05, #06, #13 & #14 All apartments, 1 each All rooms This needs to be set up for measurements only in occasional peri              
Room temperature 0.1 m over floor level 4 °C 0,1 °C 1 min 24 hours Demo #01, #05, #06, #13 & #14 All apartments, 1 each All rooms This needs to be set up for measurements only in occasional peri              
Room temperature 0.1 m over floor level 5 °C 0,1 °C 1 min 24 hours Demo #01, #05, #06, #13 & #14 All apartments, 1 each All rooms This needs to be set up for measurements only in occasional peri              
Room temperature 0.1 m over floor level 6 °C 0,1 °C 1 min 24 hours Demo #01, #05, #06, #13 & #14 All apartments, 1 each All rooms This needs to be set up for measurements only in occasional peri              
Room temperature 0.6 m over floor level 1 °C 0,1 °C 1 min 24 hours Demo #01, #05, #06, #13 & #14 All apartments, 1 each All rooms This needs to be set up for measurements only in occasional peri              
Room temperature 0.6 m over floor level 2 °C 0,1 °C 1 min 24 hours Demo #01, #05, #06, #13 & #14 All apartments, 1 each All rooms This needs to be set up for measurements only in occasional peri              
Room temperature 0.6 m over floor level 3 °C 0,1 °C 1 min 24 hours Demo #01, #05, #06, #13 & #14 All apartments, 1 each All rooms This needs to be set up for measurements only in occasional peri              
Room temperature 0.6 m over floor level 4 °C 0,1 °C 1 min 24 hours Demo #01, #05, #06, #13 & #14 All apartments, 1 each All rooms This needs to be set up for measurements only in occasional peri              
Room temperature 0.6 m over floor level 5 °C 0,1 °C 1 min 24 hours Demo #01, #05, #06, #13 & #14 All apartments, 1 each All rooms This needs to be set up for measurements only in occasional peri              
Room temperature 0.6 m over floor level 6 °C 0,1 °C 1 min 24 hours Demo #01, #05, #06, #13 & #14 All apartments, 1 each All rooms This needs to be set up for measurements only in occasional peri              
Room temperature 1.1 m over floor level 1 °C 0,1 °C 1 min 24 hours Demo #01, #05, #06, #13 & #14 All apartments, 1 each All rooms
Room temperature 1.1 m over floor level 2 °C 0,1 °C 1 min 24 hours Demo #01, #05, #06, #13 & #14 All apartments, 1 each All rooms
Room temperature 1.1 m over floor level 3 °C 0,1 °C 1 min 24 hours Demo #01, #05, #06, #13 & #14 All apartments, 1 each All rooms
Room temperature 1.1 m over floor level 4 °C 0,1 °C 1 min 24 hours Demo #01, #05, #06, #13 & #14 All apartments, 1 each All rooms
Room temperature 1.1 m over floor level 5 °C 0,1 °C 1 min 24 hours Demo #01, #05, #06, #13 & #14 All apartments, 1 each All rooms
Room temperature 1.1 m over floor level 6 °C 0,1 °C 1 min 24 hours Demo #01, #05, #06, #13 & #14 All apartments, 1 each All rooms
Room temperature 1.7 m over floor level 1 °C 0,1 °C 1 min 24 hours Demo #01, #05, #06, #13 & #14 All apartments, 1 each All rooms This needs to be set up for measurements only in occasional peri              



Room temperature 1.7 m over floor level 2 °C 0,1 °C 1 min 24 hours Demo #01, #05, #06, #13 & #14 All apartments, 1 each All rooms This needs to be set up for measurements only in occasional peri              
Room temperature 1.7 m over floor level 3 °C 0,1 °C 1 min 24 hours Demo #01, #05, #06, #13 & #14 All apartments, 1 each All rooms This needs to be set up for measurements only in occasional peri              
Room temperature 1.7 m over floor level 4 °C 0,1 °C 1 min 24 hours Demo #01, #05, #06, #13 & #14 All apartments, 1 each All rooms This needs to be set up for measurements only in occasional peri              
Room temperature 1.7 m over floor level 5 °C 0,1 °C 1 min 24 hours Demo #01, #05, #06, #13 & #14 All apartments, 1 each All rooms This needs to be set up for measurements only in occasional peri              
Room temperature 1.7 m over floor level 6 °C 0,1 °C 1 min 24 hours Demo #01, #05, #06, #13 & #14 All apartments, 1 each All rooms This needs to be set up for measurements only in occasional peri              
Exterior window inside surface temperature °C 0,1 °C 1 min 24 hours Demo #01, #05, #06, #13 & #14 All apartments, 1 each Living roomInfrared measurement from position in ceiling
Inside wall surface temperature - back of room °C 0,1 °C 1 min 24 hours Demo #01, #05, #06, #13 & #14 All apartments, 1 each Living roomInfrared measurement from position in ceiling
Ceiling temperature 1 °C 0,1 °C 1 min 24 hours Demo #01, #05, #06, #13 & #14 All apartments, 1 each All rooms
Ceiling temperature 2 °C 0,1 °C 1 min 24 hours Demo #01, #05, #06, #13 & #14 All apartments, 1 each All rooms
Ceiling temperature 3 °C 0,1 °C 1 min 24 hours Demo #01, #05, #06, #13 & #14 All apartments, 1 each All rooms
Ceiling temperature 4 °C 0,1 °C 1 min 24 hours Demo #01, #05, #06, #13 & #14 All apartments, 1 each All rooms
Ceiling temperature 5 °C 0,1 °C 1 min 24 hours Demo #01, #05, #06, #13 & #14 All apartments, 1 each All rooms
Ceiling temperature 6 °C 0,1 °C 1 min 24 hours Demo #01, #05, #06, #13 & #14 All apartments, 1 each All rooms
Concrete wall surface temperature 1, 0,10 m over finished floor measured in wall at ~2 mm's depth °C 0,1 °C 1 min 24 hours Demo #01, #05, #06, #13 & #14 15 apartments, 19 sensors in total
Concrete wall surface temperature 1, 0,60 m over finished floor, measured in wall at ~2 mm's depth2 °C 0,1 °C 1 min 24 hours Demo #01, #05, #06, #13 & #14 15 apartments, 19 sensors in total
Concrete wall surface temperature 1, 1,70 m over finished floor, measured in wall at ~2 mm's depth °C 0,1 °C 1 min 24 hours Demo #01, #05, #06, #13 & #14 15 apartments, 19 sensors in total
In concrete wall temperature 1, 1,10 m over finished floor, measured in wall at ~2 mm's depth °C 0,1 °C 1 min 24 hours Demo #01, #05, #06, #13 & #14 19 apartments, 23 sensors in total
In concrete wall temperature 2, 1,10 m over finished floor, measured in wall at ~50 mm's depth °C 0,1 °C 1 min 24 hours Demo #01, #05, #06, #13 & #14 19 apartments, 23 sensors in total
In concrete wall temperature 4, 1,10 m over finished floor, measured in wall at ~100 mm's depth °C 0,1 °C 1 min 24 hours Demo #01, #05, #06, #13 & #14 19 apartments, 23 sensors in total
In lightweight concrete wall temperature 1, 1,10 m over finished floor, measured in wall at ~2 mm's depth °C 0,1 °C 1 min 24 hours Demo #01, #05, #06, #13 & #14 12 apartments, 12 sensors in total
In lightweight concrete wall temperature 2,  1,10 m over finished floor, measured in wall at ~50 mm's depth °C 0,1 °C 1 min 24 hours Demo #01, #05, #06, #13 & #14 12 apartments, 12 sensors in total
In lighweight concrete wall temperature 3,1,10 m over finished floor, measured in wall at ~100 mm's depth °C 0,1 °C 1 min 24 hours Demo #01, #05, #06, #13 & #14 12 apartments, 12 sensors in total
In ceiling temperature 1, near the surface, ~2 mm's depth from underside of concrete deck °C 0,1 °C 1 min 24 hours Demo #01, #05, #06, #13 & #14 18 apartments, 18 sensors in total
In ceiling temperature 2, in the centre of concrete deck °C 0,1 °C 1 min 24 hours Demo #01, #05, #06, #13 & #14 18 apartments, 18 sensors in total
In ceiling temperature 3, 50 mm from underside of concrete deck °C 0,1 °C 1 min 24 hours Demo #01, #05, #06, #13 & #14 18 apartments, 18 sensors in total
Temperature of heat source (floor or radiator) 1 °C 0,1 °C 1 min 24 hours Demo #01, #05, #06, #13 & #14 All apartments, 1 each All rooms
Temperature of heat source (floor or radiator) 2 °C 0,1 °C 1 min 24 hours Demo #01, #05, #06, #13 & #14 All apartments, 1 each All rooms
Temperature of heat source (floor or radiator) 3 °C 0,1 °C 1 min 24 hours Demo #01, #05, #06, #13 & #14 All apartments, 1 each All rooms
Temperature of heat source (floor or radiator) 4 °C 0,1 °C 1 min 24 hours Demo #01, #05, #06, #13 & #14 All apartments, 1 each All rooms
Temperature of heat source (floor or radiator) 5 °C 0,1 °C 1 min 24 hours Demo #01, #05, #06, #13 & #14 All apartments, 1 each All rooms
Temperature of heat source (floor or radiator) 6 °C 0,1 °C 1 min 24 hours Demo #01, #05, #06, #13 & #14 All apartments, 1 each All rooms
Room Humidity 1 %RH 1 %RH 1 min 24 hours Demo #01, #05, #06, #13 & #14 All apartments, 1 each Same position as temperature sensor
Room Humidity 2 %RH 1 %RH 1 min 24 hours Demo #01, #05, #06, #13 & #14 All apartments, 1 each
Room Humidity 3 %RH 1 %RH 1 min 24 hours Demo #01, #05, #06, #13 & #14 All apartments, 1 each
Room Humidity 4 %RH 1 %RH 1 min 24 hours Demo #01, #05, #06, #13 & #14 All apartments, 1 each
Room CO2 1 ppm 1 ppm 1 min 24 hours Demo #01, #05, #06, #13 & #14 All apartments, 1 each All rooms
Room CO2 2 ppm 1 ppm 1 min 24 hours Demo #01, #05, #06, #13 & #14 All apartments, 1 each All rooms
Room Light 1 Lux 1 lux 1 min 24 hours Demo #01, #05, #06, #13 & #14 All apartments, 1 each All rooms
Room Light 2 Lux 1 lux 1 min 24 hours Demo #01, #05, #06, #13 & #14 All apartments, 1 each All rooms
Room Light 3 Lux 1 lux 1 min 24 hours Demo #01, #05, #06, #13 & #14 All apartments, 1 each All rooms
Room Light 4 Lux 1 lux 1 min 24 hours Demo #01, #05, #06, #13 & #14 All apartments, 1 each All rooms
Occupancy 1, PIR or acoustic Bool - 1 min 24 hours Demo #01, #05, #06, #13 & #14 All apartments, 1 each All rooms
Occupancy 1, PIR or acoustic Bool - 1 min 24 hours Demo #01, #05, #06, #13 & #14 All apartments, 1 each All rooms
Occupancy 1, PIR or acoustic Bool - 1 min 24 hours Demo #01, #05, #06, #13 & #14 All apartments, 1 each All rooms
Occupancy 1, PIR or acoustic Bool - 1 min 24 hours Demo #01, #05, #06, #13 & #14 All apartments, 1 each All rooms
Occupancy 1, PIR or acoustic Bool - 1 min 24 hours Demo #01, #05, #06, #13 & #14 All apartments, 1 each All rooms
Occupancy 1, PIR or acoustic Bool - 1 min 24 hours Demo #01, #05, #06, #13 & #14 All apartments, 1 each All rooms
Occupancy, count number of mobile phones turned on in apartment Integer 1 1 min 24 hours Demo #01, #05, #06, #13 & #14 All apartments, 1 each
Door open 1 Bool - 1 min 24 hours Demo #01, #05, #06, #13 & #14 All apartments, 1 each All doors
Door open 2 Bool - 1 min 24 hours Demo #01, #05, #06, #13 & #14 All apartments, 1 each All doors
Window open 1 Bool - 1 min 24 hours Demo #01, #05, #06, #13 & #14 All apartments, 1 each All windows
Window open 2 Bool - 1 min 24 hours Demo #01, #05, #06, #13 & #14 All apartments, 1 each All windows
Window open 3 Bool - 1 min 24 hours Demo #01, #05, #06, #13 & #14 All apartments, 1 each All windows
Window open 4 Bool - 1 min 24 hours Demo #01, #05, #06, #13 & #14 All apartments, 1 each All windows
Window open 5 Bool - 1 min 24 hours Demo #01, #05, #06, #13 & #14 All apartments, 1 each All windows
Window open 6 Bool - 1 min 24 hours Demo #01, #05, #06, #13 & #14 All apartments, 1 each All windows
Blind 1 % 1 % 1 min 24 hours Demo #01, #05, #06, #13 & #14 All apartments, 1 each All blinds
Blind 2 % 1 % 1 min 24 hours Demo #01, #05, #06, #13 & #14 All apartments, 1 each All blinds
Blind 3 % 1 % 1 min 24 hours Demo #01, #05, #06, #13 & #14 All apartments, 1 each All blinds
Blind 4 % 1 % 1 min 24 hours Demo #01, #05, #06, #13 & #14 All apartments, 1 each All blinds
Blind 5 % 1 % 1 min 24 hours Demo #01, #05, #06, #13 & #14 All apartments, 1 each All blinds
Blind 6 % 1 % 1 min 24 hours Demo #01, #05, #06, #13 & #14 All apartments, 1 each All blinds
Dimmer 1 % 1 % 1 min 24 hours Demo #01, #05, #06, #13 & #14 All apartments, 1 each All dimmers
Dimmer 2 % 1 % 1 min 24 hours Demo #01, #05, #06, #13 & #14 All apartments, 1 each All dimmers
Dimmer 3 % 1 % 1 min 24 hours Demo #01, #05, #06, #13 & #14 All apartments, 1 each All dimmers
Dimmer 4 % 1 % 1 min 24 hours Demo #01, #05, #06, #13 & #14 All apartments, 1 each All dimmers
Dimmer 5 % 1 % 1 min 24 hours Demo #01, #05, #06, #13 & #14 All apartments, 1 each All dimmers
Dimmer 6 % 1 % 1 min 24 hours Demo #01, #05, #06, #13 & #14 All apartments, 1 each All dimmers
Weather, wind speed, 10 m's height undisturbed m/s 0,1 m/s 1 min 24 hours Demo #01, #05, #06, #13 & #14 3, 2 buildings + 1 metrologic  station From Nordhavn weather station



Weather, wind direction, 10 m's height undisturbed 0-360 0,1 1 min 24 hours Demo #01, #05, #06, #13 & #14 3, 2 buildings + 1 metrologic  station From Nordhavn weather station
Weather, sun Lux 1 lux 1 min 24 hours Demo #01, #05, #06, #13 & #14 3, 2 buildings + 1 metrologic  station From Nordhavn weather station
Weather, global solar radiation (horizontal) W/m2 1 W/m2 1 min 24 hours Demo #01, #05, #06, #13 & #14 3, 2 buildings + 1 metrologic  station From Nordhavn weather station
Weather, diffuse solar radiation (horizontal) W/m2 1 W/m2 1 min 24 hours Demo #01, #05, #06, #13 & #14 3, 2 buildings + 1 metrologic  station From Nordhavn weather station
Weather, dry bulb air temperature °C 0,1 °C 1 min 24 hours Demo #01, #05, #06, #13 & #14 3, 2 buildings + 1 metrologic  station From Nordhavn weather station
Weather, humidity %RH 1 %RH 1 min 24 hours Demo #01, #05, #06, #13 & #14 3, 2 buildings + 1 metrologic  station From Nordhavn weather station
Weather, dew point or wet bulb temperature °C 0,1 °C 1 min 24 hours Demo #01, #05, #06, #13 & #14 3, 2 buildings + 1 metrologic  station From Nordhavn weather station
Weather, pressure pa 1 1 min 24 hours Demo #01, #05, #06, #13 & #14 3, 2 buildings + 1 metrologic  station From Nordhavn weather station



Appendix 8.2 WP3_Kyriaki

Signals and other required information
Description Units Resolution Frequency Avaliability Use Comments
Is the appartment a corner appartment Yes/No - - - For WP X.X Example



Appendix 8.3 WP3_Yi Zong

Measurement data delivered
Description Unit Resolution Frequency Avaliability Communication protocol(s) Security requirements Ownership Comments
Voltage L1 V 0,1 V 1 min 1 min Modbus RTU / ZigBee All apartements, 1 each
Voltage L2 V 0,1 V 1 min 1 min Modbus RTU / ZigBee All apartements, 1 each
Voltage L3 V 0,1 V 1 min 1 min Modbus RTU / ZigBee All apartements, 1 each
Aperage L1 A 0,01 A 1 min 1 min Modbus RTU / ZigBee All apartements, 1 each
Aperage L2 A 0,01 A 1 min 1 min Modbus RTU / ZigBee All apartements, 1 each
Aperage L3 A 0,01 A 1 min 1 min Modbus RTU / ZigBee All apartements, 1 each
Elec. Power Total Active W 0,1 W 1 min 1 min Modbus RTU / ZigBee All apartements, 1 each
Elec. Power Total Reactive W 0,1 W 1 min 1 min Modbus RTU / ZigBee All apartements, 1 each
Elec. Active Energy Total kWh 1 W 5 min 1 min Modbus RTU / ZigBee All apartements, 1 each
Elec. Active Energy Total kWh 1 W 5 min 1 min Modbus RTU / ZigBee All apartements, 1 each
Heat Power W 0,1 W 1 min 1 min Mbus ??? Depends on meter
Heat Temperature Forward °C 0,1 °C 1 min 1 min Mbus ??? Depends on meter
Heat Temperature Return °C 0,1 °C 1 min 1 min Mbus ??? Depends on meter
Heat Flow 1 l/s 1 l/s 1 min 1 min Mbus ??? Depends on meter
Heat Energy total kWh 1 W 5 min 1 min Mbus ??? All apartements, 1 each
Hot water Flow l/s 1 l/s 1 min 1 min Mbus ??? Depends on meter
Hot water Temperature °C 0,1 °C 1 min 1 min Mbus ??? Depends on meter
Hot Water Energy total kWh 1 W 5 min 1 min Mbus ??? All apartements, 1 each
Heat. Valve 1 % 0,1 % 1 min 1 min KNX All apartements, 1 each
Heat. Valve 2 % 0,1 % 1 min 1 min KNX All apartements, 1 each
Heat. Valve 3 % 0,1 % 1 min 1 min KNX All apartements, 1 each
Heat. Valve 4 % 0,1 % 1 min 1 min KNX All apartements, 1 each
Heat. Valve 5 % 0,1 % 1 min 1 min KNX All apartements, 1 each
Heat. Valve 6 % 0,1 % 1 min 1 min KNX All apartements, 1 each
Heat. Valve 7 % 0,1 % 1 min 1 min KNX All apartements, 1 each
Ventilation 1 ?? ?? ?? ?? KNX All apartements, 1 each
Ventilation 2 ?? ?? ?? ?? KNX All apartements, 1 each
Ventilation 3 ?? ?? ?? ?? KNX All apartements, 1 each
Ventilation 4 ?? ?? ?? ?? KNX All apartements, 1 each
Ventilation 5 ?? ?? ?? ?? KNX All apartements, 1 each
Ventilation 6 ?? ?? ?? ?? KNX All apartements, 1 each
Ventilation 7 ?? ?? ?? ?? KNX All apartements, 1 each
Ventilation 8 ?? ?? ?? ?? KNX All apartements, 1 each
Ventilation 9 ?? ?? ?? ?? KNX All apartements, 1 each
Ventilation 10 ?? ?? ?? ?? KNX All apartements, 1 each
Room temperature Mid. 1 °C 0,1 °C 1 min 1 min KNX All apartements, 1 each
Room temperature Mid. 2 °C 0,1 °C 1 min 1 min KNX All apartements, 1 each
Room temperature Mid. 3 °C 0,1 °C 1 min 1 min KNX All apartements, 1 each
Room temperature Mid. 4 °C 0,1 °C 1 min 1 min KNX All apartements, 1 each
Room temperature Mid. 5 °C 0,1 °C 1 min 1 min KNX All apartements, 1 each
Room temperature Mid. 6 °C 0,1 °C 1 min 1 min KNX All apartements, 1 each
Room temperature High. 1 °C 0,1 °C 1 min 1 min KNX All apartements, 1 each
Room temperature High. 2 °C 0,1 °C 1 min 1 min KNX All apartements, 1 each
Room temperature High. 3 °C 0,1 °C 1 min 1 min KNX All apartements, 1 each
Room temperature Low. 1 °C 0,1 °C 1 min 1 min KNX All apartements, 1 each
Room temperature Low. 2 °C 0,1 °C 1 min 1 min KNX All apartements, 1 each



Room temperature Low. 3 °C 0,1 °C 1 min 1 min KNX All apartements, 1 each
In wall temperature °C 0,1 °C 1 min 1 min KNX Selected apartements, 1 or more
Room Humidity 1 %RH 0,1 %RH 1 min 1 min KNX All apartements, 1 each
Room Humidity 2 %RH 0,1 %RH 1 min 1 min KNX All apartements, 1 each
Room Humidity 3 %RH 0,1 %RH 1 min 1 min KNX All apartements, 1 each
Room Humidity 4 %RH 0,1 %RH 1 min 1 min KNX All apartements, 1 each
Room CO2 1 ppm 1 ppm 1 min 1 min KNX All apartements, 1 each
Room CO2 2 ppm 1 ppm 1 min 1 min KNX All apartements, 1 each
Room Light 1 Lux 1 lux 1 min 1 min KNX All apartements, 1 each
Room Light 2 Lux 1 lux 1 min 1 min KNX All apartements, 1 each
Room Light 3 Lux 1 lux 1 min 1 min KNX All apartements, 1 each
Room Light 4 Lux 1 lux 1 min 1 min KNX All apartements, 1 each
Occupancy 1 Bool - 1 min 1 min KNX All apartements, 1 each
Occupancy 2 Bool - 1 min 1 min KNX All apartements, 1 each
Occupancy 3 Bool - 1 min 1 min KNX All apartements, 1 each
Occupancy 4 Bool - 1 min 1 min KNX All apartements, 1 each
Occupancy 5 Bool - 1 min 1 min KNX All apartements, 1 each
Occupancy 6 Bool - 1 min 1 min KNX All apartements, 1 each
Door open 1 Bool - 1 min 1 min KNX All apartements, 1 each
Door open 2 Bool - 1 min 1 min KNX All apartements, 1 each
Window open 1 Bool - 1 min 1 min KNX All apartements, 1 each
Window open 2 Bool - 1 min 1 min KNX All apartements, 1 each
Window open 3 Bool - 1 min 1 min KNX All apartements, 1 each
Window open 4 Bool - 1 min 1 min KNX All apartements, 1 each
Window open 5 Bool - 1 min 1 min KNX All apartements, 1 each
Window open 6 Bool - 1 min 1 min KNX All apartements, 1 each
Blind 1 % 1 % 1 min 1 min KNX All apartements, 1 each
Blind 2 % 1 % 1 min 1 min KNX All apartements, 1 each
Blind 3 % 1 % 1 min 1 min KNX All apartements, 1 each
Blind 4 % 1 % 1 min 1 min KNX All apartements, 1 each
Blind 5 % 1 % 1 min 1 min KNX All apartements, 1 each
Blind 6 % 1 % 1 min 1 min KNX All apartements, 1 each
Dimmer 1 % 1 % 1 min 1 min KNX All apartements, 1 each
Dimmer 2 % 1 % 1 min 1 min KNX All apartements, 1 each
Dimmer 3 % 1 % 1 min 1 min KNX All apartements, 1 each
Dimmer 4 % 1 % 1 min 1 min KNX All apartements, 1 each
Dimmer 5 % 1 % 1 min 1 min KNX All apartements, 1 each
Dimmer 6 % 1 % 1 min 1 min KNX All apartements, 1 each
Weather, wind speed m/s 0,1 m/s 1 min 1 min 3, 2 buildings + 1 metrologic  station
Weather, wind direction 0-360 0,1 1 min 1 min 3, 2 buildings + 1 metrologic  station
Weather, sun Lux 1 lux 1 min 1 min 3, 2 buildings + 1 metrologic  station
Weather, temperature °C 0,1 °C 1 min 1 min 3, 2 buildings + 1 metrologic  station
Weather, humidity %RH 0,1 %RH 1 min 1 min 3, 2 buildings + 1 metrologic  station
Weather, pressure pa 1 1 min 1 min 3, 2 buildings + 1 metrologic  station



Appendix 8.3 WP3_Yi Zong

Measurements data needed
Description Units Resolution Frequency Avaliability Use Comments
Voltage at appartment (3 phase) V 0,1 V 5 min 24 hours For experiment x Example
Measurement data needed by T3.5
Frequency at appartment HZ 0.01HZ 1 min 24 hours for  grid-MPC T3.5 If Grid-MPC is needed 
PVs power output?(Active/reactive) W   0.1W 1 min 24 hours for T3.5 MPC Controller if CIS installation with PVs
 PV AC voltage V 0.1V 1 min 24 hours for T3.5 MPC Controller if CIS installation with PVs
 PV AC current A 0.01A 1 min 24 hours for T3.5 MPC Controller if CIS installation with PVs
 PV DC voltage V 0.1V 1min 24 hours for T3.5 MPC Controller if CIS installation with PVs
 PV DC current A 0.01A 1 min 24 hours for T3.5 MPC Controller if CIS installation with PVs
PV cell temperature °C 0.1°C 1 min 24 hours for T3.5 MPC Controller if CIS installation with PVs
Switches on lighting(dim/blind) Bool 1 min 24 hours for T3.5 MPC Controller If switches are installed
Actuators for  Electricity radiator Bool 1 min 24 hours for T3.5 MPC Controller If electricity space heating is used 



Appendix 8.3 WP3_Yi Zong

Signals and other required information
Description Units Resolution Frequency Avaliability Use Comments
Is the appartment a corner appartment Yes/No - - - For WP X.X Example

Forecast data needed for Task 3.5
Wind speed m/s 0,01 5 min.- 1 hour 15 minutes? for T3.5 MPC Controller Depending on DMI data source

Wind direction deg. 0,1 5 min.- 1 hour 15 minutes? for T3.5 MPC Controller Depending on DMI data source
Solar irradiation w/m2 0,1 5 min.- 1 hour 15 minutes? for T3.5 MPC Controller Depending on DMI data source

Ambient temperature oC 0,1 5 min.- 1 hour 15 minutes? for T3.5 MPC Controller Depending on DMI data source

Electricity price
DKK(EUR)

/MWh
0,01 5 min. -1 hour 

 1 hour 
(Nordpool)

for T3.5 MPC Controller
Ecogrid-EU- CEE Pierre Pinson- 5 
minutes market can be used??

Heating price for T3.5 &  WP10 Danfoss DH If there is ? Constant in whole year

Relative humidity % 5 min.~ 1 hour 5 min. -1 hour 15 minutes? for T3.5 MPC Controller optinal

Load MW 5 min.~ 1 hour 5 min. -1 hour 5 minutes?? for T3.5 MPC Controller
Connection with WP6: PhD student: 

Guillaume le Ray's work

Solar power output?(Active/reactive) kW/MW 5 min.~ 1 hour 5 min. -1 hour 1-5 minutes?? for T3.5 MPC Controller If CIS installation of PVs

(Note: The purple colored parameters can be optional.)



Appendix 8.4 WP5_Katarzyna

Measurement data delivered
Description Unit Resolution Frequency Avaliability Communication protocol(s) Security requirements Ownership Comments
Voltage L1 V 0,1 V 1 min 1 min Modbus RTU / ZigBee All apartements, 1 each
Voltage L2 V 0,1 V 1 min 1 min Modbus RTU / ZigBee All apartements, 1 each
Voltage L3 V 0,1 V 1 min 1 min Modbus RTU / ZigBee All apartements, 1 each
Aperage L1 A 0,01 A 1 min 1 min Modbus RTU / ZigBee All apartements, 1 each
Aperage L2 A 0,01 A 1 min 1 min Modbus RTU / ZigBee All apartements, 1 each
Aperage L3 A 0,01 A 1 min 1 min Modbus RTU / ZigBee All apartements, 1 each
Elec. Power Total Active W 0,1 W 1 min 1 min Modbus RTU / ZigBee All apartements, 1 each
Elec. Power Total Reactive W 0,1 W 1 min 1 min Modbus RTU / ZigBee All apartements, 1 each
Elec. Active Energy Total kWh 1 W 5 min 1 min Modbus RTU / ZigBee All apartements, 1 each
Elec. Active Energy Total kWh 1 W 5 min 1 min Modbus RTU / ZigBee All apartements, 1 each
Heat Power W 0,1 W 1 min 1 min Mbus ??? Depends on meter
Heat Temperature Forward °C 0,1 °C 1 min 1 min Mbus ??? Depends on meter
Heat Temperature Return °C 0,1 °C 1 min 1 min Mbus ??? Depends on meter
Heat Flow 1 l/s 1 l/s 1 min 1 min Mbus ??? Depends on meter
Heat Energy total kWh 1 W 5 min 1 min Mbus ??? All apartements, 1 each
Hot water Flow l/s 1 l/s 1 min 1 min Mbus ??? Depends on meter
Hot water Temperature °C 0,1 °C 1 min 1 min Mbus ??? Depends on meter
Hot Water Energy total kWh 1 W 5 min 1 min Mbus ??? All apartements, 1 each
Heat. Valve 1 % 0,1 % 1 min 1 min KNX All apartements, 1 each
Heat. Valve 2 % 0,1 % 1 min 1 min KNX All apartements, 1 each
Heat. Valve 3 % 0,1 % 1 min 1 min KNX All apartements, 1 each
Heat. Valve 4 % 0,1 % 1 min 1 min KNX All apartements, 1 each
Heat. Valve 5 % 0,1 % 1 min 1 min KNX All apartements, 1 each
Heat. Valve 6 % 0,1 % 1 min 1 min KNX All apartements, 1 each
Heat. Valve 7 % 0,1 % 1 min 1 min KNX All apartements, 1 each
Ventilation 1 ?? ?? ?? ?? KNX All apartements, 1 each
Ventilation 2 ?? ?? ?? ?? KNX All apartements, 1 each
Ventilation 3 ?? ?? ?? ?? KNX All apartements, 1 each
Ventilation 4 ?? ?? ?? ?? KNX All apartements, 1 each
Ventilation 5 ?? ?? ?? ?? KNX All apartements, 1 each
Ventilation 6 ?? ?? ?? ?? KNX All apartements, 1 each
Ventilation 7 ?? ?? ?? ?? KNX All apartements, 1 each
Ventilation 8 ?? ?? ?? ?? KNX All apartements, 1 each
Ventilation 9 ?? ?? ?? ?? KNX All apartements, 1 each
Ventilation 10 ?? ?? ?? ?? KNX All apartements, 1 each
Room temperature Mid. 1 °C 0,1 °C 1 min 1 min KNX All apartements, 1 each
Room temperature Mid. 2 °C 0,1 °C 1 min 1 min KNX All apartements, 1 each
Room temperature Mid. 3 °C 0,1 °C 1 min 1 min KNX All apartements, 1 each
Room temperature Mid. 4 °C 0,1 °C 1 min 1 min KNX All apartements, 1 each
Room temperature Mid. 5 °C 0,1 °C 1 min 1 min KNX All apartements, 1 each
Room temperature Mid. 6 °C 0,1 °C 1 min 1 min KNX All apartements, 1 each
Room temperature High. 1 °C 0,1 °C 1 min 1 min KNX All apartements, 1 each
Room temperature High. 2 °C 0,1 °C 1 min 1 min KNX All apartements, 1 each
Room temperature High. 3 °C 0,1 °C 1 min 1 min KNX All apartements, 1 each
Room temperature Low. 1 °C 0,1 °C 1 min 1 min KNX All apartements, 1 each
Room temperature Low. 2 °C 0,1 °C 1 min 1 min KNX All apartements, 1 each



Room temperature Low. 3 °C 0,1 °C 1 min 1 min KNX All apartements, 1 each
In wall temperature °C 0,1 °C 1 min 1 min KNX Selected apartements, 1 or more
Room Humidity 1 %RH 0,1 %RH 1 min 1 min KNX All apartements, 1 each
Room Humidity 2 %RH 0,1 %RH 1 min 1 min KNX All apartements, 1 each
Room Humidity 3 %RH 0,1 %RH 1 min 1 min KNX All apartements, 1 each
Room Humidity 4 %RH 0,1 %RH 1 min 1 min KNX All apartements, 1 each
Room CO2 1 ppm 1 ppm 1 min 1 min KNX All apartements, 1 each
Room CO2 2 ppm 1 ppm 1 min 1 min KNX All apartements, 1 each
Room Light 1 Lux 1 lux 1 min 1 min KNX All apartements, 1 each
Room Light 2 Lux 1 lux 1 min 1 min KNX All apartements, 1 each
Room Light 3 Lux 1 lux 1 min 1 min KNX All apartements, 1 each
Room Light 4 Lux 1 lux 1 min 1 min KNX All apartements, 1 each
Occupancy 1 Bool - 1 min 1 min KNX All apartements, 1 each
Occupancy 2 Bool - 1 min 1 min KNX All apartements, 1 each
Occupancy 3 Bool - 1 min 1 min KNX All apartements, 1 each
Occupancy 4 Bool - 1 min 1 min KNX All apartements, 1 each
Occupancy 5 Bool - 1 min 1 min KNX All apartements, 1 each
Occupancy 6 Bool - 1 min 1 min KNX All apartements, 1 each
Door open 1 Bool - 1 min 1 min KNX All apartements, 1 each
Door open 2 Bool - 1 min 1 min KNX All apartements, 1 each
Window open 1 Bool - 1 min 1 min KNX All apartements, 1 each
Window open 2 Bool - 1 min 1 min KNX All apartements, 1 each
Window open 3 Bool - 1 min 1 min KNX All apartements, 1 each
Window open 4 Bool - 1 min 1 min KNX All apartements, 1 each
Window open 5 Bool - 1 min 1 min KNX All apartements, 1 each
Window open 6 Bool - 1 min 1 min KNX All apartements, 1 each
Blind 1 % 1 % 1 min 1 min KNX All apartements, 1 each
Blind 2 % 1 % 1 min 1 min KNX All apartements, 1 each
Blind 3 % 1 % 1 min 1 min KNX All apartements, 1 each
Blind 4 % 1 % 1 min 1 min KNX All apartements, 1 each
Blind 5 % 1 % 1 min 1 min KNX All apartements, 1 each
Blind 6 % 1 % 1 min 1 min KNX All apartements, 1 each
Dimmer 1 % 1 % 1 min 1 min KNX All apartements, 1 each
Dimmer 2 % 1 % 1 min 1 min KNX All apartements, 1 each
Dimmer 3 % 1 % 1 min 1 min KNX All apartements, 1 each
Dimmer 4 % 1 % 1 min 1 min KNX All apartements, 1 each
Dimmer 5 % 1 % 1 min 1 min KNX All apartements, 1 each
Dimmer 6 % 1 % 1 min 1 min KNX All apartements, 1 each
Weather, wind speed m/s 0,1 m/s 1 min 1 min 3, 2 buildings + 1 metrologic  station
Weather, wind direction 0-360 0,1 1 min 1 min 3, 2 buildings + 1 metrologic  station
Weather, sun Lux 1 lux 1 min 1 min 3, 2 buildings + 1 metrologic  station
Weather, temperature °C 0,1 °C 1 min 1 min 3, 2 buildings + 1 metrologic  station
Weather, humidity %RH 0,1 %RH 1 min 1 min 3, 2 buildings + 1 metrologic  station
Weather, pressure pa 1 1 min 1 min 3, 2 buildings + 1 metrologic  station



Appendix 8.4 WP5_Katarzyna

Measurements data needed
Description Units Resolution Frequency Avaliability Use Comments
Flow in the network neat exchanger m3/h 0,1 m3/h 5 min 24 hours For demonstrations 07, 08, 10, 11, 13, 16
Supply temperature in the network heat exchanger °C 0,1 °C 5 min 24 hours For demonstrations 07, 08, 10, 11, 13, 16
Return temperature in the network heat exchanger °C 0,1 °C 5 min 24 hours For demonstrations 07, 08, 10, 11, 13, 16
Flow in the building neat exchanger m3/h 0,1 m3/h 5 min 24 hours For demonstrations 07, 08, 10, 11, 13, 16 Should be done for each of the supplied buildings
Supply temperature in the building heat exchanger °C 0,1 °C 5 min 24 hours For demonstrations 07, 08, 10, 11, 13, 16 Should be done for each of the supplied buildings
Return temperature in the building heat exchanger °C 0,1 °C 5 min 24 hours For demonstrations 07, 08, 10, 11, 13, 16 Should be done for each of the supplied buildings



Appendix 8.4 WP5_Katarzyna

Signals and other required information
Description Units Resolution Frequency Avaliability Use Comments
Is the appartment a corner appartment Yes/No - - - For WP X.X Example



Appendix 8.6 UC-WP6-001

Measurement data delivered
Description Unit Resolution Frequency Avaliability Communication protocol(s) Security requirements Ownership Comments
Voltage at appartment (3 phase) V 0,5 V 30 sec. daily Example
current at appartment I 30 sec. daily
P and Q at appartment kwh 30 sec. daily



Appendix 8.6 UC-WP6-001

Measurements data needed
Description Units Resolution Frequency Avaliability Use Comments
Voltage at appartment (3 phase) V 0,1 V 5 min 24 hours For experiment x Example



Appendix 8.6 UC-WP6-001

Signals and other required information
Description Units Resolution Frequency Avaliability Use Comments
Is the appartment a corner appartment Yes/No - - - For WP X.X Example



Appendix 8.6 Use Cases for <EnergyLab Nordhavn>   Page 1 

Use Case ID: UC-WP6-001 
Use Case Name:  

Created By: Guillaume Le Ray Organization:  DTU/CEE 
Last Updated By:  Organization:  

Date Created: 10-08-2015 Date Last Updated: 13-01-2016 
 

Objective: This use case is to provide an approach to disaggregate individual 
households consumption.  

Actors: DONG Energy 
DTU 
 

Description: The first step is to build dynamic models of individual consumption, 
 summarizing individual load profiles and their variability at any 
time. Pattern recognition technique will then be the 
 link to generate dynamic clusters corresponding to groups of end-
users with similar household characteristics and habits. 
 
The second step is to Disaggregate individual energy consumption 
using the factorial hidden Markov model will generate single 
consumption 
 time-series for each appliance. The thorough 
 analysis of the single time-series will reveal which devices are 
contributing to flexibility and explain behavior patterns 
 of electricity usage. 

Measurement/data related: M1: individual power consumption of 1000 or more households 
with a resolution of maximum 1 hour (5 mins would be optimal).  
 
Demographic information, basically number of person in the 
household adults/children. 
 
General house information, house age, apartment or house, surface. 
 
Description of the household electric appliances, like washing 
machine, oven, electric heating, dish washer, electric plates. 
 
In order to succeed, the data have to be collected from the same 
households. 

Notes: This document is limited to serving only project consortium as a 
preliminary guideline for work related. Continuous development is 
expected also after the finalization of this document. Thus, the 
document cannot be used to determine anything about decisions and 
rationales which fall beyond its scope.  
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