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Executive summary 

In this document, a test methodology is developed which should be interpreted by the 
pilot sites as a generic guideline, and must be translated into its own specific objectives 
and circumstances. It ensures a scientific basis for the real-life tests and a similar and 
comparable progress per pilot site, which facilitates the comparison of the individual 
results. 

This document allows the pilot sites to gain insight in the measurements needed to 
assess the impact of the specific use cases, helping them to make a selection of the 
most appropriate pilot site participants. In this context a questionnaire is developed, 
which will be spread among possible participants within the energy cooperatives. 

In the introduction, the context of the research project is briefly addressed. An overview 
of the COFY-box ecosystem is given. A customer energy management system controls 
the electric loads of different assets in a building to make optimal use of local 
renewable energy production or renewable energy oversupply from the grid. Some 
examples of possible use cases are given as an illustration. 

The project objectives related to measurements are discussed, which serve as a basis 
for a further detailed description of the required monitoring during the project. 

In the following section, the evaluation of the project objectives is discussed. A 
methodology is proposed to measure the self-consumption and the energy shifted by 
the COFY-box. To allow an in-depth analysis later in the project, the importance of 
historical data, a baseline measurement and user behaviour is explained. This can help 
evaluate whether or not energy shifts as a result of the COFY-box strategies are to be 
considered useful shifts. It is also important to evaluate whether or not load-shifting 
strategies impact comfort levels such as indoor temperature or the availability of 
domestic hot water. 

In the last section, detailed aspects of the monitoring plan are discussed. For every 
aspect, multiple strategies are proposed. While the highest detail levels ensure an 
optimal evaluation of the project from a scientific viewpoint, this might not always be 
technically or economically feasible for the pilot site coordinators. It is considered what 
the advantages and disadvantages of the different detail levels are. Data collection, 
measurement interval and resolution are taken into account. Necessary parameters and 
corresponding measurement equipment are discussed for all assets in the COFY-box 
ecosystem, e.g. PV systems, batteries, electric vehicles, heat pumps and electric boilers.  
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1. Introduction 

1.1 Context 

In the REScoopVPP project, five pilot sites from five countries will implement the tools 
developed by the technical partners in the project, to evaluate the impact on the energy 
use in the pilot site buildings. The following REScoops will manage the pilot sites: 

■ Belgium: Energent 
■ France: Enercoop 
■ Germany: Bürgerwerke 
■ Spain: Som Energia 
■ United Kingdom: Carbon Co-op 

A Community-driven Flexibility box (COFY-box) is designed to act as a Customer Energy 
Management System (CEMS). The COFY-boxes will be installed in domestic as well as 
tertiary buildings, controlling electricity-driven building components and appliances to 
optimize the self-consumption of renewable energy and support grid stability through 
load shifting. 

Shifting loads to periods with own production or an oversupply on the electricity grid 
might have significant financial benefits. It is important to notice that not only the 
financial incentive is important, but also the ecological incentive. Even without financial 
incentive, a large part of the pilot site participants is willing to contribute to the energy 
transition. 

While different pilot sites focus on one or more specific assets, the most important 
assets in the REScoopVPP ecosystem are: 

■ Digital meters (grid connection) 
■ Photovoltaics (PV) 
■ Battery storage 
■ Electrical vehicles (EV) 
■ (Hybrid) heat pumps 
■ Immersion Domestic Hot Water boilers 
■ Electric (storage) heaters 
■ Appliances (washing machines, fridges, …) 

A schematic overview of this ecosystem is given in Figure 1, where all above mentioned 
assets are represented on an electrical diagram. Every building contains electricity 
users which offer no flexibility such as lighting, television sets and electric stoves. These 
are disregarded in the rest of this document. 
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Figure 1: REScoopVPP ecosystem 

1.2 Use cases 

A large set of use cases is defined in the project, which will be tested in different pilot 
sites. Most pilot site participants will only have a few assets which will be controlled by 
a COFY-box, to evaluate the use cases. 

As an example, the following sections show one relevant use case for every pilot site. In 
reality, most assets will be used in all pilot sites, and a lot of different configurations will 
exist. 

Example Belgium 

For example, an interesting use case for the pilot in Belgium would be to shift the loads 
of a heat pump to periods where a large amount of local solar energy is available to 
increase the self-consumption. In this case, only PV + inverter and a heat pump is 
required, as well as a COFY-box, which controls the assets and captures all necessary 
data. 
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Figure 2: Use case example Belgium 

Example France 

In France, where less local PV production is available, the focus might be more on 
solving grid imbalances rather than improving the self-consumption. As a large part of 
the heating and domestic hot water (DHW) systems are electricity driven, these assets 
can be controlled by the COFY-box to operate when an economic incentive exists. This 
is illustrated in the following example. 
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Figure 3: Use case example France 

Example UK 

In the UK pilot, EVs will be studied as one of the most important assets. They offer a big 
opportunity to both enhance the self-consumption of locally generated PV electricity, 
and can act as controllable loads to anticipate grid imbalances.  
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Figure 4: Use case example UK 

Example Spain 

In Spain, which has a hot climate and a high solar irradiation, it would be an interesting 
use case to store PV energy in a battery. The stored electricity can be used for air-to-air 
heat pumps to deliver cooling during cloudy periods or after sunset to increase the 
self-consumption. 
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Figure 5: Use case example Spain 

Example Germany 

In Germany, multi-family residential buildings with potential tertiary functions will be 
one of the case studies. In the 'Mieterstrom' model, PV-panels can be installed on the 
roof of apartment buildings by a 3th party investor. The different end users in the 
building can shift loads to make optimal use of the locally produced electricity. 

To increase the collective self-consumption of the building, and lower the energy costs 
for the inhabitants, assets such as electric DHW heaters or other appliances can be 
controlled by COFY-boxes in the apartments. 

Additionally, other assets can be installed on a building level to further enhance the 
self-consumption, such as collective batteries or EV charging stations. 
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Figure 6: Use case example Germany 

1.3 Purpose of this document 

In this document, a test methodology is developed which should be interpreted by the 
pilot sites as a generic guideline, and must be translated into its own specific objectives 
and circumstances. It ensures a scientific basis for the real-life tests and a similar and 
comparable progress per pilot site, which facilitates the comparison of the individual 
results. 

This document allows the pilot sites to gain insight in the measurements needed to 
assess the impact of the specific use cases, helping them to make a selection of the 
most appropriate pilot site participants. In this context, a questionnaire (Annex A)  is also 
developed, which will be spread among possible candidates within the cooperatives. 

1.4 Detail levels 

As different pilots focus on different aspects, operate in different environments, have 
more or less access to technological support, more or less pilot participants, different 
budgets, … different measurement equipment and technologies will be used in the 
pilots. 

While some (parts of) the pilots will capture raw data to evaluate the impact of the 
developed products and tools in a generic way, others might measure some aspects to  
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a very high detail level to make an in-depth analysis and gain insights to further improve 
the products and tools. 

For this reason, different detail levels are proposed for the measurements. Advantages 
of higher detail levels are explained, as well as restrictions of the lower detail levels. 

It is up to the pilots to decide whether or not the high detail levels are feasible. 
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2. Project objectives related to measurements 

The following project objectives are directly related to measurements, wherefore this 
test methodology is developed. 

2.1 Increase of self-consumption 

Objective 5: Promotion of self-consumption (within Citizen Energy Communities), through 
monitoring and control tools enabling citizens to consume from their own production, 
should it be at individual or collective level. 

A measurable indicator to evaluate the promotion of self-consumption is the 
self-consumption rate. 

The self-consumption rate (SCR) is defined as the share of generated renewable energy 
(RE) which is used locally, and thus not injected into the grid. 

The SCR can be increased using battery storage or demand side management (DSM) 
through load-balancing. 

2.2 Demand-side flexibility 

Objective 6: Enhanced integration of renewable energy sources (RES) in the European 
electricity system, through intelligent electrification of legacy heating and DHW solutions 
and improved demand-side flexibility of other legacy equipment, at residential and tertiary 
level. This includes the ability to consume available RES-E more effectively through implicit 
demand response, but also the stabilisation of the overall grid through the provision of 
ancillary services to network operators (explicit demand response). 

An improved demand-side flexibility can be evaluated by measuring the electricity 
shifted from the grid during the trials in the pilot sites, combined with signals generated 
by the COFY-box, as explained later. 

2.3 Smart charging of electric vehicles 

Objective 7: Further integration of e-mobility as a storage resource for the energy system 
thanks to smart charging services for electrical vehicles (EVs), enabling them to be 
charged at the most appropriate time for the network. 

The impact of the smart charging of EVs is evaluated by measuring the energy which is 
shifted to the EV battery. 
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2.4 Pilot KPIs 

Objective 8: Large scale demonstration in real environment held for a period of one year 
and a half at all five pilot sites to be able to prove real-life performance of the proposed 
solutions. Validation and evaluation must not only cover the technical aspects but also the 
global impact of the project (social, economic, regulation, standards). The proven impact 
should reach at least the level of the expected impacts. The proven impact can be 
extrapolated for the whole of Europe based on pilot results. 

The impact of the pilots will be evaluated using the KPIs. All KPIs related to energy 
(primary energy savings, fossil energy savings, greenhouse gas reduction, …) can be 
calculated based on measurement parameters proposed in this document. 

A final version of the KPIs will be available with the final pilot site descriptions (M12, 
31/5/2021). A calculation methodology of the KPIs will follow, but is outside of the 
scope of this document.  
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3. Evaluation of project objectives 

A basis for a scientific verification is presented which will be used to evaluate the 
project objectives. As the REScoopVPP project evolves, use cases and KPIs will be more 
clearly defined, and the control strategies of the different assets in the COFY-box 
ecosystem will become clear. This will allow a further elaboration of the scientific 
verification. 

3.1 General 

To evaluate the energy shifts as a result of the COFY-box, all applicable electric loads in 
Figure 7 should be monitored. 

 

 

Figure 7: Currents REScoopVPP ecosystem 

3.1.1 Self-consumption 

The self-consumed energy (ESC) at any measurement interval can be calculated by: 
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 E E  EESC = Ef rom_PV −  to_grid +  f rom_bat −  to_bat  

This formula can be simplified if no battery is present: 

 EESC = Ef rom_PV −  to_grid  

The self-consumption rate can be calculated as: 

CRS = ESC
Ef rom_PV

 

 

Self-consumption will exist with or without a COFY-box control strategy. The 
self-consumption rate can be calculated during different trial periods to evaluate the 
impact of the COFY-box. However, the self-consumption rate is also dependent on 
other factors during the trial periods besides COFY-box control strategies. On the 
generation side, seasonal variation and random variance between meteorological years 
have a large impact. On the demand side, user behaviour such as lifestyle or family 
composition can affect the SCR. 

To study the real shift of generated energy (Egen), caused by the control strategies, it is 
needed to monitor electric loads to the different assets, as well as COFY-box signals 
which control the assets. 

When a COFY-box is operative, the shifted generated energy (Egen_shifted) as a result of 
the COFY-box can be calculated as: 

 signal_genEgen_shif ted = Egen *   

If a battery is present, Egen can be calculated as: 

 E  EEgen = Ef rom_PV +  f rom_bat −  to_bat  

If no battery is present, Egen equals the electricity generated by the PV, or alternative 
sources if present. 

Egen = Ef rom_PV  

Signal_SC represents a boolean sent by the COFY-box to an asset in the building. The 
boolean is set to 1 when an asset is activated by the COFY-box control strategy to use 
locally produced RE. It is important that the boolean is only set to 1, when the asset is 
not activated by default. For example, if water is tapped from an electric DHW boiler, 
during a period where the COFY-box strategy forces the boiler to load, the boiler would 
be activated by default, thus the energy use of the boiler should not be regarded as an 
energy shift. 
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To analyse the energy shifts for different assets in the building, the specific energy use 
of the asset should be used, and a distinction between COFY-box signals should be 
made: 

 

 signal_gen_EVEgen_EV _shif ted = Eto_EV *   

 signal_gen_HPEgen_HP_shif ted = Eto_HP *   

 signal_gen_DHWEgen_DHW_shif ted = Eto_DHW *   

 signal_gen_heatEgen_heat_shif ted = Eto_heat *   

 signal_gen_appEgen_app_shif ted = Eto_app *   

3.1.2 Demand-side flexibility 

In a similar way, the energy shifted from the grid to different assets in the building can 
be calculated by the following formula: 

 signal_grid_EVEgrid_EV _shif ted = Eto_EV *   

 signal_grid_HPEgrid_HP_shif ted = Eto_HP *   

 signal_grid_DHWEgrid_DHW_shif ted = Eto_DHW *   

 signal_grid_heatEgrid_heat_shif ted = Eto_heat *   

 signal_grid_appEgrid_app_shif ted = Eto_app *   

3.2 Importance historical data and baseline measurements 

In the project timeline, a 6-month period during the pilot rollout is anticipated for 
baseline measurements. During this period, measurements will be conducted without 
the application of COFY-box control strategies. Afterwards, measurements are 
conducted during 12 months using the control strategies. 
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Figure 8: Historical data and baseline measurements 

In an ideal scenario, the COFY-box will already be installed during the baseline 
measurements, to ensure a uniform capturing and processing of data. 

If this is not the case, temporary monitoring equipment or tools can be installed, to 
evaluate certain important aspects of the project. For example, if an important use case 
of a pilot is the shifting of self-generated PV electricity to electric DHW boilers, the 
electricity use of the boilers can be monitored through power clamps, or smart plugs, as 
discussed later in more detail. 

On a building level, smart metering devices can play a very important role to evaluate 
the historical electricity use patterns, as well as SCR. For this reason, the presence of 
smart metering devices and the accessibility of historical data in possible pilot site 
participants should be a very important selection criterion. 

3.3 Impact of user behaviour 

The SCR is not only dependent on technical aspects, but also on user behaviour. While 
the project aims at influencing some aspects of the user behaviour through for example 
community tools or in-house screens, other aspects are part of everyday life which 
cannot be changed. For example family extensions, people moving out of the house, job 
changes or lockdowns can have a large impact on energy use. 

Changes in family composition or work-life balance can result in lower or higher heating 
or cooling loads, or a change in heating or cooling hours. Lower loads can result in a 
higher SCR and vice versa. A change of loads to periods with more self-generated 
energy can result in a higher SCR and vice versa. 

Similarly, DHW loads can increase or decrease, or the load hours can change, leading to 
the same effects. 
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EVs can be plugged in during different hours, changed driving patterns can result in 
higher or lower charging loads, again with the same effect. 

When analysing historical data from pilot site participants, it is important to take into 
account possible changes in user behaviour, which are not caused by the project. If 
feasible, the pilots can do a survey to gain insight in changes in user behaviour. 

3.4 How to define useful shifts 

Some strategies to optimise self-consumption or grid-balancing, will store excess 
electricity in DHW boilers, or buffer tanks used for heating. 

Combining the energy flows to these assets with the control strategy signals, it is 
possible to calculate the energy shifts. However, not all energy shifted to these storage 
tanks should be regarded as usefully shifted energy. 

For example, when the COFY-box sends a signal to a DHW (or buffer) tank to increase 
the temperature set point, energy is shifted to the tank. When no DHW is tapped, or no 
heating loads are required in the following period, the buffer tank cools down to its 
initial set point. The energy shifted to the buffer tank is lost as a result of heat losses 
through the tank's insulation layer. 

To evaluate which energy shifts should be regarded as useful, a high detail level of 
monitoring is required, measuring temperatures in the buffer tanks, energy supplied to, 
as well as energy taken from the tanks. This way, the standard use of the tanks can be 
simulated, and the useful energy shifts can be calculated. 

3.5 How to guarantee comfort levels  

When loads are shifted to match local RE production or to solve grid imbalances, an 
intelligent control strategy ensures that comfort levels are guaranteed. 

For certain assets which have a certain smartness built-in, such as smart-grid ready heat 
pumps or intelligent EV chargers, this might not be a problem. For other less intelligent 
assets, such as legacy electric DHW boilers which are controlled by an on/off strategy, 
this can pose a risk. 

When technically and financially feasible, measurements regarding the state of charge 
of EV batteries, DHW cylinders or electrical storage heaters will result in interesting 
information. Indoor temperatures can be measured to evaluate whether heating or 
cooling set points are respected. When this is not feasible, it is advised to do surveys 
during or after the COFY-box trial period to identify possible problems and adjust 
control strategies. 
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4. Monitoring 

In the following sections, specific aspects of monitoring are discussed in more detail. 
For most aspects, multiple monitoring options are discussed. While option A is regarded 
as the most optimal from a scientific point of view, this is not necessarily feasible for all 
pilots, or for all pilot participants within a pilot, as discussed in paragraph 1.4. 

4.1 Data collection 

In the REScoopVPP project, the COFY-box is designed as a CEMS, which will be made 
commercially available after the project. The COFY-boxes gather data from the assets 
in the REScoopVPP ecosystem, and send control signals. It interacts with the 
COFY-cloud to share data which is necessary to run the REScoopVPP tools. 

During the research project, a lot more data needs to be collected to evaluate the 
different use cases and improve the developed products, tools and control strategies. 

For privacy reasons and GDPR compliance, all data is pseudonymised. 

Option A 

The COFY-box collects all data from all assets in the ecosystem, as well as possible 
additional sensors. The data can be collected through wired connections, WiFi networks 
or wireless protocols such as Z-wave. 

While wired connections offer the most reliable connections, this might not always be 
technically feasible. Using the buildings WiFi network poses a risk of data loss in case 
the building users change the networks settings (change of provider, password change, 
…). This risk can be avoided when the COFY-box is connected to the router and 
configured as a WiFi access point. 

Ideally, all data is uploaded to the COFY-cloud in real-time to follow-up the pilot sites 
during the project. This way, control strategies can be evaluated and possible hardware 
problems are easily detected. 

When it is not feasible to integrate the additional measurements in the COFY-cloud, the 
data is stored locally in the COFY-box and manually read-out using e.g. SD-cards. 

Advantages 

■ centralised data collection 
■ uniform data for different pilots and pilot participants 
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Disadvantages 

■ if not integrated in COFY-cloud 
■ time-consuming to read out 
■ risk of not detecting problems 

Option B 

Third party monitoring systems (e.g. Shelly, Smappee, Flukso) are installed to capture 
and visualize data in a non COFY-box platform. 

This option should only be regarded for certain pilot participants where existing 
systems are already installed, or when the COFY-box hardware is not yet available 
during (part of) the baseline measurements. 

When installing new third party systems, it is recommended to choose for the Shelly 
sensors, as integration in the COFY-box through the MQTT protocol is foreseen in the 
project. This way, the installed sensors can be integrated in the COFY-box ecosystem in 
a later phase of the project. 

Advantages 

■ off the shelf available 
■ COFY-box integration for Shelly sensors 

Disadvantages 

■ using third party systems leads to a fragmentation of data, causing additional 
work for analysis 

Option C 

Separate measurement equipment is installed, measurements are stored in local data 
loggers. 

This option could be interesting to measure certain research aspects of the project, for 
which no data capturing is needed in the finalised COFY-box, and thus no hardware 
integration is provided. 

Advantages 

■ can be a cheaper alternative 
■ off the shelf available 
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Disadvantages 

■ using separate data loggers leads to a high level of fragmentation of data, 
causing additional work for analysis 

■ higher risk of data logger failure and loss of data 

4.2 Measurement interval 

In the foreseen future, European guidelines suggest all Member States to use the 
15-min interval as the standard for electricity metering. Currently, there is no uniform 
interval. In the UK and France, a 30-min interval is used. In Belgium and Germany, 
15-min is the standard interval for digital meters. 

In the finished COFY-box product, a 15-min interval will be the standard interval to 
interact with the COFY-cloud, as this will become the standard measurement interval of 
smart metering devices, and grid balancing across Europe. 

The COFY-box is capable of collecting and storing data on a 1-second interval. The data 
which is essential for the community tools will be resampled and sent to the cloud 
every 15 minutes. It is important to notice that REScoopVPP will put security at the heart 
of its work by using privacy by design schemes and secure virtual private network 
technology. 

For research purposes during the project, the detailed data stored locally in the 
COFY-boxes can be read out remotely if a special research mode is activated, as a 
shorter measurement interval is required to evaluate and optimise certain control 
strategies and KPIs. 

To get reliable measurements, most measurement equipment calculates an average 
value during a selected measurement interval, rather than using the instantaneous 
value at a certain point in time. When using larger measurement intervals, shorter loads 
are not precisely detected, as these are averaged out over a larger period. For certain 
assets, such as DHW boilers, this can result in lower quality data, making it harder to 
gain insight in use profiles, the optimisation of control strategies and calculation of KPIs. 

Option A 

All measurements are performed on a 1-min interval. 

Advantages 

■ detection of loads of a short duration 
■ detailed insight in user profiles 
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Disadvantages 

■ more data storage needed 

Option B 

All measurements are performed on a 5-min interval. While this gives more information 
compared to a 15-min interval, a 1-min interval is recommended. 

Option C 

All measurements are performed on a 15-min interval. 

Advantages 

■ less data storage needed 

Disadvantages 

■ no detection of loads of a short duration 
■ no detailed insight in user profiles 

4.3 Measurement resolution 

High measurement resolutions are suggested during the research project to make sure 
a detailed analysis of the data is possible. 

Option A 
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energy  1 Wh 

temperature  0.1 °C 

solar radiation  1 W/m² 

water volume  1 l 

battery SOC  0.1 % 

gas volume  0.1 l 



 

 

Option B 

If not technically or economically feasible, a lower resolution can be used. 

4.4 COFY-box control signals 

To calculate KPIs and control strategy analysis during the research project, it is essential 
that all control signals are captured and stored in the COFY-cloud. 

■ signals sent to the assets: signals to increase self-consumption, signals to 
shift energy from the grid, … 

■ signals received from the assets: on/off signals, standard control strategy, 
state of charge, set points, temperatures, loads, … 

■ signals received by the COFY-cloud and REScoopVPP tools: energy price, 
signals to increase self-consumption, signals to shift energy from the grid, … 

In the finished COFY-box product, only signals to guarantee a correct functioning of 
REScoopVPP tools need to be captured. 

Option A 

All signals are stored in the COFY-cloud. 

Advantages 

■ detailed analysis is possible 
■ calculation of KPIs is possible 

Disadvantages 

■ more data storage needed 

Option B 

Only signals required to run the REScoopVPP tools are stored 

4.5 Electricity meter (grid connection) 

The monitoring of electricity taken from the grid to the building, and injected to the grid 
(in case of RES production) is crucial in the REScoopVPP project. It is essential to test 
and evaluate a large amount of use cases defined in the project. 

While some pilot site participants will have a complex hardware and monitoring system 
installed, this could be limited to the monitoring of the electricity meter in some other  
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pilot participants. For some use cases (e.g. installing a display which suggests when to 
manually activate assets), the monitoring of the electricity meter can be sufficient. 

The analysis of buildings which do not use a COFY-box or REScoopVPP tools can be an 
interesting benchmark to evaluate the product developed in the project. 

Option A 

A digital smart meter is connected to the COFY-box using a hardware cookie developed 
during the project. Data is stored in the COFY-cloud. 

In the Belgian pilot, smart meters will be read out using the P1-cookie, which can be 
plugged in the 'P1' output port on the device. For the French pilot, a cookie for the Linky 
is under discussion. 

  

Figure 9: Left: Smart meter (Belgium), Right: Linky (France) 

Advantages 

■ Hardware integration is developed in the project 
■ Centralised data 

Option B 

Third party equipment is installed, such as current clamps or smart meters to install on 
DIN-rail in fuse boxes. It is advised to use Shelly products if possible. See chapter 3.6.1. 
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Figure 10: Left: current clamps, Right: smart meter installed in fuse box 

Advantages 

■ off the shelf available 
■ COFY-box integration for Shelly sensors 

Disadvantages 

■ using third party systems (not Shelly) leads to a fragmentation of data, 
causing additional work for analysis 

Option C 

A digital meter is installed. Data is read out using platforms provided by utility 
companies, or existing third party platforms. 

This option is mainly interesting to study benchmark buildings or very basic use cases. 

When available, data can be integrated in the COFY-box using an API provided by the 
utility company. 

Advantages 

■ no hardware budget needed 
■ a large set of data is available 

Disadvantages 

■ data fragmentation 
■ not possible to integrate in complex control strategies 
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4.6 PV systems 

Monitoring of PV production is an important aspect when trying to increase the 
self-consumption of locally produced RE. 

Option A 

The newer generation of PV inverters offer communication ports for a wired connection 
to the COFY-box, or WiFi-modules to interact with the COFY-box through the wireless 
networks. 

Specific hardware integration of widespread inverter brands such as SMA, which use 
the SunSpec standard, is provided in the project. 

Advantages 

■ specific hardware developed in the project for integration in the COFY-box 
ecosystem 

■ low budget solution 
■ centralised data 
■ two-way communication is possible, allowing curtailment of the inverter to 

lower grid injection and prevent overvoltage of the grid 

Disadvantages 

■ not available for all inverter brands 
■ not possible for older inverters 

Option B 

Third party equipment is installed, such as current clamps or smart meters to install on 
DIN-rail in fuse boxes. 

Again, it is recommended to install Shelly devices, as hardware integration is developed 
during the project. 

Advantages 

■ off the shelf available 
■ COFY-box integration for Shelly sensors 

Disadvantages 

■ using third party systems (not Shelly) leads to a fragmentation of data, 
causing additional work for analysis 
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Option C 

Inverters of a newer generation, with no hardware integration in the project, can have 
their own platforms to follow-up PV production. 

Data fragmentation could be avoided when the data can be integrated in the COFY-box 
through API services. It is not clear yet whether or not this will be possible during the 
project. 

Advantages 

■ low budget solution 

Disadvantages 

■ data fragmentation 
■ not possible to integrate in complex control strategies 

4.7 Battery storage 

Battery storage systems will be installed during the project to store excess locally 
generated renewable energy to use it at a later time and thus increase the 
self-consumption. It could also be used to store excess energy from the grid at a low 
cost, or even get financial compensation from grid system operators or external 
aggregators for offering a controllable storage. 

To evaluate battery control strategies, measure energy shifts and control the 
self-consumption of generated energy, the electric loads to the battery and from the 
battery should be monitored. Additionally, the state of charge (SOC) should be 
measured so the COFY-box can calculate the possible energy shift to the battery at any 
moment, and adapt control strategies. 

Option A 

The newer generation of battery inverters offer communication ports for a wired 
connection to the COFY-box, or WiFi-modules to interact with the COFY-box through 
the building's wireless network. 

Specific hardware integration of widespread inverter brands such as SMA, which use 
the SunSpec standard, is provided in the project. 

Advantages 

■ specific hardware developed in the project for integration in the COFY-box 
ecosystem 

■ low budget solution 
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■ centralised data 

Disadvantages 

■ not available for all inverter brands 
■ not possible for older inverters 

Option B 

Third party equipment is installed, such as current clamps or smart meters to install on 
DIN-rail in fuse boxes. 

Again, it is recommended to install Shelly devices, as hardware integration is developed 
during the project. 

Unfortunately, no third party measuring equipment can be used to measure the SOC of 
the battery. 

Advantages 

■ off the shelf available 
■ COFY-box integration for Shelly sensors 

Disadvantages 

■ using third party systems (not Shelly) leads to a fragmentation of data, 
causing additional work for analysis 

■ no SOC monitoring 

4.8 Electric Vehicles 

Electric vehicles can be used as important assets to increase self-consumption or shift 
loads from the grid. EVs will be one of the most important assets in the UK pilot. 

To evaluate the increase in self-consumption, measure energy shifts and analyse 
control strategies, electric currents to the EV charging station must be monitored, as 
well as the SOC of the EVs battery. 

For an in-depth analysis and optimisation of the control strategies, as well as a correct 
calculation of project KPIs, it is important to gain insight in user behaviour, such as 
plug-in times, charging times and driving patterns. Knowing when an EV is plugged in, is 
essential to optimise load-shifting strategies, calculate energy shifts as well useful 
shifts in energy. 
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Option A 

New generation charging stations, using OCPP (Open Charge Point Protocol) can 
interact with the COFY-box for intelligent charging control. OCPP integration in the 
COFY-box is developed during the project. 

New generation electric cars have services to export historical driving and charging 
patterns. For example, Tesla owners can use Teslafi to analyse this data. 

Advantages 

■ OCPP integration in COFY-box 
■ automated, reliable data about driving and charging patterns 

Option B 

Third party equipment is installed, such as current clamps or smart meters to install on 
DIN-rail in fuse boxes. 

Again, it is recommended to install Shelly devices, as hardware integration is developed 
during the project. 

Unfortunately, no third party measuring equipment can be used to measure the SOC of 
the battery. 

To gain insight in driving patterns, and changes in driving patterns between baseline 
measurement period and COFY-box measurement period, surveys must be taken. The 
measurement equipment monitoring the electricity loads to the EV can detect when the 
EV is charging, but not when a fully loaded EV is plugged in.  

Advantages 

■ off the shelf available 
■ COFY-box integration for Shelly sensors 

Disadvantages 

■ using third party systems (not Shelly) leads to a fragmentation of data, 
causing additional work for analysis 

■ no SOC monitoring 
■ surveys needed to gain insight in driving patterns and plug-in times 

Option C 

Charging stations of a newer generation, without OCPP, can have their own platforms to 
follow-up charging times, plug-in times and SOC. 
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Data fragmentation could be avoided when the data can be integrated in the COFY-box 
through API services. It is not clear yet whether or not this will be possible during the 
project. 

Advantages 

■ low budget solution 

Disadvantages 

■ data fragmentation 
■ not possible to integrate in complex control strategies 

4.9 Heat pumps (heating/cooling) 

Air-to-air heat pumps and ground source heat pumps will be used for heating and/or 
cooling purposes. Smart control strategies can be used to optimise self-consumption 
and react to grid imbalances and price signals from grid operators. 

By shifting heat pump loads, local RE production or excess electricity from the grid can 
be stored in the thermal mass of the building. This is especially the case with underfloor 
heating systems. 

To calculate the energy shifts, the energy use of the heat pump should be monitored. 
To evaluate comfort levels, the registration of the heating/cooling set point as well the 
monitoring of the room temperature are important parameters. 

Option A 

Smart-grid ready heat pumps are installed, which communicate through the EEBus 
protocol with the COFY-box. New generation heat pumps are equipped with all 
necessary sensors which can be read out through the EEBus protocol and stored using 
the COFY-box. 

Advantages 

■ EEBus integration in the COFY-box 
■ low budget solution 
■ centralised data 

Option B 

Smart-plugs are used to control and monitor the heat pump energy use. 
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4.10 Heat pumps + buffer tank (heating) 

In some pilots, heat pumps (ground source or air source) will be used to heat buffer 
tanks to store excess electricity from their own production or from the grid. The hot 
water in the buffer tanks can be used for underfloor heating or radiator heating. The 
main application of buffer tanks in the project will take place in the Belgian pilot site. As 
a complete analysis of the system requires a large amount of measurements and data 
processing, the application in the project will be limited to very specific case studies. 

 

 

Figure 11: Heat pump with buffer tank: schematic overview 

In Figure 11, a schematic overview of the setup is shown, as well as the parameters 
which should be monitored to run and optimise control strategies, calculate energy 
shifts and useful energy shifts, and calculate project KPIs. 

To evaluate the energy shifted to the heat pump and calculate the increase in 
self-consumption, the electric load of the heat pump has to be monitored. 

To calculate the useful energy shift, heat losses of the buffer tank must be taken into 
account. To do so, the energy added to the buffer tank by the heat pump as well as the  
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energy taken from the buffer tank by the heat emission system should be monitored. 
This can be calculated by the temperature difference between departure and return 
temperatures, combined with the water flows. To calculate the energy added to the 
buffer tank by the heat pump, Tfrom_HP, Tto_HP and Vfrom_HP is required. Similarly, the energy 
used by the heat emission system can be calculated from Tto_building, Tfrom_building and 
Vto_building. 

To run an intelligent control strategy, it is required to have insight in the state of charge 
of the buffer tank, as well as the heat take-off profile of the tank. The state of charge of 
the buffer tank can be calculated by temperature sensors in the buffer tank. As a result 
of thermal stratification in the buffer tank, large temperature differences between top, 
middle and bottom of the tank can be present. To have a complete insight in the SOC of 
the tank, multiple temperature sensors should be installed. The heat take-off profile is 
defined Tto_building, Tfrom_building and Vto_building. To put the heat take-off load in perspective, 
room and outdoor temperature data as well as room temperature set point are 
interesting parameters. 

To thoroughly evaluate the performance of the heat pump, compare energy use 
between baseline and COFY-box testing period, and extrapolate energy use to 
representative meteorological periods, temperature from the heat source, temperature 
returning to the heat source as well as outdoor temperature are valuable parameters.  

Option A 

Smart-grid ready heat pumps are installed, which communicate through the EEBus 
protocol with the COFY-box. New generation heat pumps are equipped with sensors 
which can be read out through the EEBus protocol and stored using the COFY-box. 
Typically, parameters which can be read out are: electricity use (Eto_HP), flow from the 
heat pump (Vfrom_HP), departure temperature (T

from_HP), return temperature (T
to_HP) and 

buffer tank temperature (usually Tmid). 

Depending on the configuration of the system, a circulation pump controlling the flow 
through the heat emission system can be integrated in the heat pump, or controlled by 
the heat pump, in which case the related parameters (Tto_building, Tfrom_building and Vto_building) 
will be measured as well. The heat emission from the buffer tank is usually controlled 
based on a room temperature set point, actual room temperature as well as outdoor 
temperature. These parameters can also be read out through the EEBUS protocol. 

Advantages 

■ EEBus integration in the COFY-box 
■ low budget solution 
■ centralised data 
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Option B 

Smart-grid ready heat pumps are installed, but the configuration requires additional 
sensors to evaluate the buffer tank SOC and the heat added to the buffer tank by the 
heat pump and/or taken from the buffer tank by the heat emission system.  

To measure temperatures in the buffer tank, temperature sensors such as PT100 
sensors are installed through the tank. The PT100 sensors are connected to a data 
logger, which communicates with the COFY-box through a bus protocol such as 
Modbus. 

To monitor heat added to or taken from the buffer tank, PT100 sensors on departure 
and return pipes must be installed, as well as a flow meter. The three sensors can be 
connected to an integrated heat meter such as shown in Figure 12, which calculates the 
heat through the flow sensor. Some devices allow additional sensors to be connected 
(e.g. PT100 sensors for buffer tank temperatures), which simplifies the data collection. 

   

Figure 12: Heat meter, PT100 and flow meter. 

 Advantages 

■ allows to collect critical data if not measured by the heat pump  

Disadvantages 

■ expensive equipment 
■ if no integration in COFY-box 

■ data fragmentation 
■ not possible to integrate in complex control strategies 

Option C 

Heat pumps which are not smart-grid ready are installed. They are controlled with an 
on/off strategy using smart plugs. Integration of smart plugs is planned during the 
project. The smart plugs allow monitoring the electricity use of the heat pump. The 
monitoring of other parameters is identical as described in Option B.  
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Figure 13: Smart plug (Shelly) 

Advantages 

■ low budget solution 
■ integrated in the COFY-box 

Disadvantages 

■ only on/off strategy 
■ no monitoring of the complete heating system 

4.11 Hybrid heat pumps + buffer tank (heating) 

In hybrid heat pump systems, an additional heat source is integrated in the system, 
which is usually a gas boiler. Depending on the availability of locally generated 
electricity, or cheap electricity from the grid, the COFY-box controls which heat source 
should be activated to generate heat. 

As heat pumps have the highest efficiency when operated at a low temperature set 
point, they can also act to generate a baseload heat in the buffer tank. The gas boiler 
can be controlled to bring the buffer tank to a higher temperature when needed. 

In Figure 14, a schematic overview of a possible hybrid heat pump system with a buffer 
tank is shown. The largest part of the monitoring is already described in section 3.6.9. 
Additionally, a gas metering device is installed to monitor the gas use (Vgas) of the gas 
boiler. 
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Figure 14: Hybrid heat pump with buffer tank: schematic overview 

Option A 

A digital smart meter provided by the utility company is connected to the COFY-box 
using a hardware cookie developed during the project. 

In the Belgian pilot, smart meters will be read out using the P1-cookie, which can be 
plugged in the 'P1' output port on the device. 

However, if other gas consuming appliances are present in the house, such as gas 
stoves or a gas fireplace, the data cannot be used or requires extensive filtering. 

 Advantages 

■ hardware integration is developed in the project 
■ centralised data 
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Disadvantages 

■ only useful if no other gas consuming products 

 

Option B 

Gas flow meters are installed, directly before the gas boiler. Measurements are sent to 
the COFY-box using a bus protocol such as Modbus. 
 

 
Figure 15: Gas flow meter 

Advantages 

■ reliable, no filtering need if other gas consuming appliances 
■ higher resolution possible compared to utility company meter 

Disadvantages 

■ expensive 
■ if no integration in COFY-box: data fragmentation 

4.12 Heat pumps (domestic hot water) 

The monitoring of heat pumps with a boiler for domestic hot water is similar to the 
monitoring of heat pumps with a buffer tank. 
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4.13 Electric domestic hot water boilers 

Electric immersion domestic hot water boilers can be used to convert excess electricity 
from the grid or from own production into hot water which is stored in a DHW boiler. 
Electric boilers are widespread in most of the pilots and thus can act as an important 
asset in the REScoopVPP ecosystem. 

While it is straightforward to measure the energy shifted to the DHW boiler, it is less 
evident to calculate the useful energy shift as explained in section 3.4. When interfering 
with standard DHW boiler heating strategies, it is also important to follow-up comfort 
levels, as discussed in section 3.5. 

For a thorough analysis, it is important to monitor the energy taken from the DHW boiler 
by tapping hot water at the top of the boiler, and replacing it with cold water at the 
bottom. To calculate a SOC of the boiler and calculate energy losses in the tank, the 
boiler temperature is an important parameter. As a result of thermal stratification in the 
buffer tank, large temperature differences between top, middle and bottom of the tank 
can be present. To have a complete insight in the SOC of the boiler, multiple 
temperature sensors should be installed. 

Figure 16 shows a schematic overview of the measurement parameters for an electric 
domestic hot water boiler. 

 

Figure 16: Electric DHW boiler: schematic overview 
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Option A 

Ideally, smart-grid ready electric DHW boilers are installed, which communicate 
through the EEBus protocol with the COFY-box. New generation boilers allow external 
control and are equipped with sensors which can be read out through the EEBus 
protocol and stored using the COFY-box. Typically, parameters which can be read out 
are: electricity use (Eto_DHW), flow from the boiler (VDHW), domestic hot water temperature 
(T

DHW), domestic cold water temperature (TDCW), temperature of the boiler at the middle, 
or at multiple heights (Ttop, Tmid, Tbottom). 

Unfortunately, the market uptake of smart electric boiler is very limited at the moment 
as very few models are already commercially available. 

Advantages 

■ EEBus integration in the COFY-box 
■ low budget solution 
■ centralised data 

Option B 

Legacy electric hot water boilers are equipped with a smart plug for an on/off control 
strategy and the monitoring of the electricity use. 

In some countries, such as the UK, regulations do not allow high loads to be controlled 
directly by a switch such as the smart plug. Alternatively, boilers can be controlled 
using relay contactors wired into the circuit. Electricity use can be monitored through 
smart plugs or current clamps. 

The boiler temperature is measured by installing PT100 sensors through the insulation 
layer. Alternatively, the boiler electronics can be retrofitted to read out the built-in 
temperature sensor. 

To calculate the heat load of the boiler, a heat meter (flow meter + temperature sensors) 
are installed, as described in section 3.6.9. 

Advantages 

■ allows to collect critical data 

Cons 

■ expensive equipment and/or installation 
■ if no integration in COFY-box 

■ data fragmentation 
■ not possible to integrate in complex control strategies 

Option C 
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Legacy electric hot water boilers are equipped with a smart plug for an on/off control 
strategy and the monitoring of the electricity use. No additional equipment is installed. 

In some countries, such as the UK, regulations do not allow high loads to be controlled 
directly by a switch such as the smart plug. Alternatively, boilers can be controlled 
using relay contactors wired into the circuit. Electricity use can be monitored through 
smart plugs or current clamps. 

Advantages 

■ low budget solution  

Cons 

■ no insight in real energy shift 
■ no insight in useful energy shift 
■ no insight in comfort levels 

4.14 Electrical storage heater 

Similar to electrical DHW boilers, excess electricity can be converted into thermal 
energy and stored in the ceramic elements of an electrical storage heater. The heat is 
released to the building by an electric fan blowing air through the ceramic elements. 

As with the DHW boiler, it is easy to monitor the electricity use of the storage heater, but 
it is more complicated to calculate KPIs such as the achieved energy savings by the 
energy shifts. 

To calculate the SOC of the storage heater, the temperature of the ceramic elements in 
the storage heater must be monitored. The heat delivered by the storage heater can be 
calculated from temperature difference and the thermal mass of the heater. Ventilator 
settings, thermostat set point and room temperature give more insight in the user 
behaviour, and help in the data analysis to determine the useful energy shifts. 

Option A 

Ideally, smart-grid ready electric storage heaters are installed, which communicate 
through the EEBus protocol with the COFY-box. New generation heaters allow external 
control and are equipped with sensors which can be read out through the EEBus 
protocol and stored using the COFY-box. Typically, parameters which can be read out 
are: electricity use (Eto_heat), heater temperature, thermostat set point, room temperature 
and ventilator setting. 
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Unfortunately, the market uptake of smart storage heaters is very limited at the 
moment as very few models are already commercially available. 

Advantages 

■ EEBus integration in the COFY-box 
■ low budget solution 
■ centralised data 

 

Option B 

Legacy electric storage heaters are equipped with a smart plug for an on/off control 
strategy and the monitoring of the electricity use. 

The heater temperature is measured by installing PT100 sensors in the storage heater. 
Alternatively, the boiler electronics can be retrofitted to read out the built-in 
temperature sensor. 

Room temperature is measured using 3th party temperature sensors. 

Advantages 

■ allows to collect some data to calculate the SOC  

Cons 

■ expensive equipment and/or installation 
■ if no integration in COFY-box 

■ data fragmentation 
■ not possible to integrate in complex control strategies 

Option C 

Legacy electric hot water boilers are equipped with a smart plug for an on/off control 
strategy and the monitoring of the electricity use. No additional equipment is installed. 

Advantages 

■ low budget solution  

Cons 

■ no insight in real energy shift 
■ no insight in useful energy shift 
■ no insight in comfort levels 
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4.15 Other appliances 

The electricity demand of other appliances, such as washing machines, dryers, 
dishwashers, fridges or freezers can be controlled to shift loads to periods with large 
self-production, or with low energy cost. 

Option A 

Some smart devices allow to be connected to and controlled by the COFY-box through 
IoT protocols such as MQTT or EEBus. If the electric load is not measured by the device, 
a smart plug can be installed. 

Advantages 

■ low budget integration 
■ technically possible to integrate MQTT protocol in the COFY-box strategies 
■ possible to overrule standard programming 

Cons 

■ not clear which products will be integrated 

Option B 

Legacy device are controlled through a smart plug. This only allows an on/off strategy. 
It should be noted that not all appliances start automatically when powered on. 
Frequently, additional control through buttons on the device is required. 

Advantages 

■ low budget integration 

Cons 

■ only on/off strategy 

4.16 Climate 

For an in-depth analysis of the energy use for heating and cooling or the PV production 
during a trial period, monitoring climate parameters such as outdoor temperature and 
solar irradiation are needed to apply a normalisation method. A normalisation results in 
a representative value for a standard meteorological year, and a reliable extrapolation 
of the project results in longer periods. 
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Option A 

Outdoor temperature sensors and pyranometers are installed at every pilot site to 
monitor temperature and solar irradiation. Data loggers are connected through a 
protocol such as Modbus with a COFY-box, or are read-out locally. 

  

Figure 17: Left: outdoor temperature sensor, Right: pyranometer 

 Advantages 

■ Reliable, local measurements 

Cons 

■ if no integration in COFY-box: data fragmentation 
■ not realistic to install multiple sensors if pilot site participants are not in the 

same region 
■ expensive 

Option B 

Public weather data is used from a nearby weather station. 

 Advantages 

■ cheap 

Disadvantages 

■ possibly not completely representative for the local situation 
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Annex A: Pilot site participant questionnaire 

General 

Address of the property 

Type of property 

-          House 

o    Detached (free-standing) 

o    Semi-detached 

o    Terraced/row house 

-          Flat/apartment 

o    In a high-rise building (>5 floors) 

o    In a low-rise building (<5 floors) 

-          Shop 

-          Office 

-          Workshop 

-          Other: 

Construction date 
The construction date gives us information about the construction method and used 
materials. 

-          <1900 (historic) 

-          1900-1950 

-          1950-1970 

-          1970-1990 

-          1990-2000 

-          2000-2010 
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-          >2010 

Date of last major renovation 
This date gives us an estimation about the energetic performance of the building. 

-          >1970 

-          1970-1990 

-          1990-2000 

-          2000-2010 

-          >2010 

Number of floors 
Basement not included, ground level included. 
This gives us an estimate about the size of the building and coverage of wireless 
connections 

Gross surface 
The surface inside the main (insulated) outer walls. 
This gives us an estimate about the size of the building and coverage of wireless 
connections 

Do you own or rent the property? 

-          Own 

-          Rent 

-          Other: 

 

Energy data 

Do you know your total yearly electrical energy consumption? 

-          Yes 

-          No 

If you know your total yearly electrical energy consumption, please fill this in for the 
past two years (if possible). 

-          2020: … kWh 
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-          2019: … kWh 

In the past two years, has any voluntary change happened that could influence your 
yearly energy consumption? 
E.g. you insulated your roof, you installed solar panels, you bought a tumble dryer, the 
number of people in your family changed, … 

-          Yes: …. 

-          No 

Are you willing to share your yearly total cost of electricity? 
This information is only used by and during the project and helps us design new and 
cost saving energy services. 

-          Yes: … € 

-          No 

Do you have a peak/off peak tariff? 
E.g. silent hours, night tariff, … 

-          Yes 

o    Peak consumption: … kWh 

o    Off-peak consumption: … kWh 

-          No 

What is the main method of generating the heating at your property? 

-          Natural gas 

o    Central heating system 

o    Stoves 

o    Other: 

§  Yearly total consumption: … kWh or … m³ 

-          Electrical 

o    Direct heating 

o    Accumulation/storage heating 
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o    Heat pump 

o    Other: 

§  Yearly total consumption: … kWh 

-          Fuel oil: 

o    Central heating system 

o    Stoves 

o    Other: 

§  Yearly total consumption: … kWh or … liter 

-          Other: 

What are the main type of heat exchangers used to heat your property? 
Please select one or two options. 

-          Hot water radiator 

-          Hot water convector 

-          Underfloor heating 

-          Electric radiator 

-          Electric convector 

-          Other: … 

What is the main production means of Domestic Hot Water (DHW)? 
For a house, this will be how hot water for the shower or bath is produced. 

-          Natural gas 

o    Central heating system 

o    Separate gas boiler 

o    Other: 

-          Electrical 

o    Direct heating (e.g. electric shower) 
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o    Accumulation/storage heating (hot water cylinder or immersion heater) 

o    Heat pump 

o    Other: 

-          Fuel oil: 

o    Central heating system 

o    Separate boiler 

o    Other: 

-          Other: 

Are you willing to share your yearly total cost of heating (e.g. gas bill)? 

-          Yes: … € 

-          No 

 

New technologies 

Do you have a PhotoVoltaic (PV) system at your property? 

-          Yes, my own system 

-          Yes, a shared system 

-          No, but I am interested in installing one 

-          No 

If you have a PV system, please fill in these data if possible 
The inverter is the device connecting your PV panels to your electrical installation 

-          Year of installation: 

-          DC power (combined power of all PV panels): … kW 

-          AC power (rated power of the PV inverter): … kW 

-          Inverter brand: 

-          Inverter model name or number: 
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If you have a PV system, where is the PV inverter located? 
Some of the energy services we are designing requires monitoring and control over 
these devices. This could require access to the device, e.g. to connect a control module. 

-          Inside the house 

o    In the technical room that also contains the main switchboard 

o    In the garage (part of the house) 

o    In a storage room 

o    In the attic 

o    Other: 

-          In a separate building, detached from the main house 
E.g. a garden shed or a detached garage 

-          Outside 

Is internet available at the location of the inverter? 
Some of the energy services we are designing requires monitoring and control over 
these devices. This could require access through the (wireless) network. 

-          Yes 

o    Wireless (WiFi) 

o    Wired (Ethernet) 

-          No 

Does your PV system have a monitoring system? 
A monitoring system is an app or website where you can see the current and historic 
energy production of your PV system. 

-          Yes 

o    Name of the monitoring system: … 

-          No 

If so, are you willing to share historical data from your PV system from the last 2 years? 

-          Yes 

-          No 
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Do you own or frequently use an Electric Vehicle (EV)? 

-          Yes 

o    Brand: 

o    Model: 

o    Production year: 

-          No 

-          No, but I am interested in one 

If you own or frequently use an EV, where do you charge it? 

-          My own, private charging station at home 

o    Brand 

o    Model 

o    Max power: … kW 

-          A public charging station 

-          Other: 

If you have a private charging station, please fill in these data if possible 

-          Year of installation: 

-          Brand: 

-          Model name or number: 

-          Single- or three-phase: 

-          Max charging power: 

If you have a private charging station, where is it located? 

-          Inside the house 

o    In the garage (part of the house) 

o    Other: 
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-          In a separate building, detached from the main house 
E.g. a garden shed or a detached garage 

-          Outside 

o    Mounted on the outer wall of the house 

o    Other: 

If you have a private charging station, is internet available at the location of the charging 
station? 

-          Yes 

o    Wireless (WiFi) 

o    Wired (Ethernet) 

-          No 

Does your private charging station have a monitoring system? 

-          Yes 

-          No 

If so, are you willing to share historical data from your private charging station from the 
last 2 years? 

-          Yes 

-          No 

Do you have a Heat Pump (HP) in your property? 

-          Yes 

o    An air-to-air HP (e.g. air conditioning) 

o    An air-to-water HP 

o    A water-to-water HP 

-          No, but I am interested in installing one 

-          No 
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If you have a HP, please fill in these data if possible 
If you have multiple HP, please fill this in for the one that is used the most 

-          Year of installation: 

-          Brand: 

-          Model name or number: 

-          Single- or three-phase: 

-          Max thermal power: 

-          Max electrical power: 

If you have a HP, where is it located? 

-          In the technical room that also contains the main switchboard 

-          In the garage (part of the house) 

-          In a storage room 

-          In the attic 

-          Other: 

If you have a HP, does it have a thermal buffer? 
E.g. a water cylinder 

-          Yes 

-          No 

If your HP has a thermal hot water buffer, what is the volume? 

… liter 

Is internet available at the location of the HP? 

-          Yes 

o    Wireless (WiFi) 

o    Wired (Ethernet) 

-          No 
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Do you have a Battery Energy Storage System (BESS) in your property? 

-          Yes 

-          No, but I am interested in installing one 

-          No 

If you have a BESS, please fill in these data if possible 

-          Year of installation: 

-          Brand: 

-          Model name or number: 

-          Type of battery: 

-          Single- or three-phase: 

-          Max electrical power: 

If you have a BESS, where is it located? 

-          In the technical room that also contains the main switchboard 

-          In the garage (part of the house) 

-          In a storage room 

-          In the attic 

-          Other: 

Is internet available at the location of the BESS? 

-          Yes 

o    Wireless (WiFi) 

o    Wired (Ethernet) 

-          No 

Does your BESS have a monitoring system? 

-          Yes 
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-          No 

If so, are you willing to share historical data from your BESS from the last 2 years? 

-          Yes 

-          No 

 

Technical questions 

Is your property equipped with a smart or digital utility meter? 
This is the meter that was installed by your distribution system operator or metering 
company 

-          Yes 

-          No 

-          Not yet, but it will be installed soon 

-          Don’t know 

If you have a smart or digital meter, when was it installed? 
This gives us information about the technical capabilities of the meter. 

-          <2000 

-          2000-2005 

-          2005-2010 

-          2010-2015 

-          >2015 

If you have a smart or digital meter, do you know the name or type number of this 
meter? 

-          Yes: … 

-          No 

If you have a smart or digital meter, where is it located? 

-          In the technical room that also contains the main switchboard 
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-          In the garage (part of the house) 

-          In a storage room 

-          Outside, attached to the wall of the property 

-          Other: 

Is internet available at the location of the smart or digital meter? 

-          Yes 

o    Wireless (WiFi) 

o    Wired (Ethernet) 

-          No 

Do you know the name of your Distribution System Operator (DSO)? 

-          Yes: 

-          No 

Do you know if historical energy consumption data of your property is available? 

-          Yes, it is in my possession 

-          Yes, it can be requested at the DSO 

-          No 

-          Don’t know 

Where is your main electrical switchboard located? 
This gives us a practical idea of the feasibility of installing additional energy monitoring 
or control devices, if required. 

-          In a technical room 

-          In the garage (part of the house) 

-          In a storage room 

-          Other: 

Is internet available at the location of the main electrical switchboard? 

-          Yes 
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o    Wireless (WiFi) 

o    Wired (Ethernet) 

-          No 

Please select one of the following options that best describes your internet setup. 
This gives us an idea about the practical setup of additional devices required for the 
energy services. 

-          I have one wireless router, provided by my Internet Service Provider (ISP) 

-          I have a wireless router, provided by my Internet Service Provider (ISP), and one or 
more repeaters or access points 

-          I have one wireless router, provided by my self 

-          I have one wireless router, provided by my self, and one or more repeaters or 
access points 

-          I have a custom network setup: … 

-          Other: … 

Do you have the credentials of your wireless network available? 
This will be required in order to add new devices to your network. 
The password of your wireless network. 

-          Yes 

-          No 

Do you have the credentials of your internet router available? 
The password of your router, in case changes need to be made to its configuration. 

-          Yes 

-          No 

-          Don’t know 

What is the type of electrical connection at your property? 

-          1 phase 220/230V 

-          3 phase 220/230V without neutral wire 

-          3 phase 380/400V with neutral wire (220/230V between phase and neutral) 

Do you know the maximum power or current of your electrical connection? 
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-          Yes, the maximum power is: … kW 

-          Yes, the maximum current is: … A 

-          No 
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